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Chapter 1

PURPOSE AND NEED

11 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 northemn 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 altemative, 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 Intermodal 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 1105 of ISTEA contained specific provisions for such studies for the east-
west Transamerica corridor [§ 1105 (c)(3)], which includes the geographic area of northem Arkansas
and the Mountain Home to Paragould area. The US 412 east-west Corridor from Tuisa, Oklahoma,
through Arkansas to Nashville, Tennessee, is similarly defined in the legislation [§ 1105 (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).

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 retums
to a river delta terrain. This terrain continues for the next 40.2 km (25 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, altematives

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 paraliel 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 southem Missouri through Hardy combined with the existing narrow ROW through downtown Hardy,
makes a bypass an altemnative 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

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 westem
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 concems and issues.

Economic Justification - The economic justification will be based on two general components:
a) An analysis of benefits and costs of the proposed altematives 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 altemative 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.

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
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

Table 1-1: PREVIOUS STUDIES REVIEWED

. : Type of
v Title of Study : Study Date
1. A Corridor Study; US 62 Harrison to Hardy Corridor 81-Aug
2. Economic Study of the Arkansas Counties along the Northeast US 67 Corridor | Economics 85-April
3. US 67 Intermediate Improvement Needs; Walnut Ridge-Hoxie Site Specific| 87-Aug
4. North Arkansas East/West Corridor Study Corridor 88-April
5. Northeast AR Arterial Highway Study; US 67 Corridor 88-Sept
6. Walnut Ridge/Hoxie Bypass Study Site Specific| 91-April
7. US 63 Corridor Study; Jonesboro to Mammoth Spring Corridor 91-Sept
8. Impacts/benefits of improving the Regional Highway System in the Arkansas | Regional 93-Jan
Delta Region
9. Final EIS: Newport - Highway 63, US Highway 67 Corridor 94-March
10. White River Overall Economic Development Program; FY 1996 Report Regional 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.
completed 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 Intermediate 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 67 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 turn lane No Action
2. Repair and retime two traffic signals: US 412 at US 67, and US 412 just 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 altematives 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.

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

Tabie 1-4: RECOMMENDED IMPROVEMENTS FROM
“NORTH ARKANSAS EAST/WEST CORRIDOR STUDY”

Purpose and Need

County Route e . Limits Priority
Greene 68 Paragould: Major widening by the addition of two lanes High
Sharp 62 Ash Flat to Hardy: Major widening, addition of turn lanes High
Sharp 62/63 |Hardy Bypass Medium
Lawrence 412 Walnut Ridge: Major widening by the addition of two lanes Medium
Sharp 62/63 (Hardy to Lawrence County: Shoulder width, resurface, and climbing lanes - Medium
Greene 412 Lawrence Co. to Paragould: Resurface, selected shoulder improvements,] Medium
passing lanes
Fulton 62 Baxter County to Salem: Passing lanes Medium
Lawrence 412 Walnut Ridge to Greene County: Resurfacing and selected shoulder width Medium
1-4
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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, April 1991:
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 R00107
let in 4/97) is under construction. The US 412 to US 63 connection, west of Hoxie (Jobs R0O0105 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

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 Improvements I Est. Cost j Priority
Long Term
1. Widen US 412/63 to a four-lane divided section; Hardy to Hoxie
e 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 (12 ft.) lanes/2.4 m (8 ft.) shoulders, $4.2 Med.
intersections at grade
Interim
3. Shoulder improvements o 2.4 m (8 ft.) width: at Portia, Black Rock to Hardy | not listed I 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:

e The Delta Initiatives, Lower Mississippi Delta Development Commission, 1990: Recommended
the widening of US 412 to four lanes from Tulsa, Oklahoma, through northem Arkansas to connect
with 1-40 in Tennessee.

e 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.

e 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.

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

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

e 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

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” concems.

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:

e 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
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Environmental interest groups
Local elected officials
Professional groups

Chambers of Commerce

e Communications

Develop meeting notices and distribute to public places.

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

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.

e 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.

o Deliverables

Provide a report outlining the public and private concems 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:

o a0 k0D

Project Initiation

Define Needs

Identify and Screen Altemnatives
Evaluate Alternatives

Prioritize Projects

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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Exhibit 1-1: US 412 STUDY MANAGEMENT MATRIX

Identify and Screen Evaluate

ACTIVITIES Project Initiation Define Needs Alternatives Alternatives Prioritize Projects Prepare Report

January February March April/May June July

Analyze exist. transp. facilities. identify proposed alternatives & Prepare Final Report to include:
Engineering Prepare Existing Conditions Report relief routes using existing - executive summary
Lockwood, Andrews & Newnam, Inc. Define Study Area and and identify deficiencies (Cromwell). alignment as much as possible (LAN). Evaluate proposed altematives Prepare draft improvement plan by - study process
Cromwell A/E, Inc. Prepare Base Maps Evaluate proposed altematives Estimate costs for each proposed and prepare improvement plan. Segment (LAN) - management of study
Isbell Engineering identified in previous studies (LAN). altemative (Cromwell/LAN) (LAN) - types/methods of analysis
AMI Engineering, Inc. Define design criteria, eval. criteria - results/conclusions
and screening methol LAN}). | => submit to AHTD for review/appr.
1 | 1 1 1
identify both "long range" and
Define Study Network Forecast travel demand. “short range" (interim) Prepare draft Travel Forecast (B/A) Prepare Travel Demand as Chapter
Planning/Traffic and LOS Requirements Develop future traffic volumes using Forecast LOS's and analyze improvements (LAN). Prepare Altemnative Evaluation in final report.
Barton-Aschman, Inc. historical traffic growth rates. safety improvements. Identify proposed localized technical memorandum (LAN)
unprovements.
1 1 I T 1 I —
Map geological constraints.
Geotechnical Obtain available geotechnical Determine geotechnicat Design conceptual pavement sections Identify areas for future Prepare draft technical memorandum Prepare Geotechnical Section
Grubbs, Gamer, Hoskyn, inc. data. considerations for bridges, for cost estimating purposes additional geotechnical summarizing findings. in final report.
retaining walls, etc. investigations.
1 | 1 1 1 |

Environmental
ETC Engineers, Inc.

Economic Justification
Barton-Aschman, Inc.

(unless noted otherwise) exist. + committed (LAN, Cromwell) Summarize economic eval. procedures Identify other benefits including travel & analysis. and its conclusion).
(definitions, economic methodology, & tourism, improved access to med., etc.
definition of economic impact areas).
1 | | 1 | 1

Public Involvement
Vesta Rea & Assoc.

Decision Making
AHTD & LAN

Contact local/state/Fed agencies.
Identify natural, economic,
hazardous material, and
cultural issues.

Map potential environmental constraints

Minimize potential environmental
impacts.

Identify environmental issues for
future evaluation.

Prepare draft environmental
technical memorandum.

Prepare Environmental Chapter in
final report.

r

Review AHTD TIP {(committed and
programmed projects){(LAN).
Define “Base Case" facility =

Forecast economic development,
population trends, land use, &
socioeconomic changes to region.

identify economic benefits of each
aftemative taking into account delay,

fuel/road user costs, LOS, & accidents.

Determine lifecycle costs, eval.
travel efficiency, eval. economic
impacts, prepare cost/benefit

Prepare preliminary economic evalu-
ation report for AHTD review

summarizes economic assessment

Prepare Chapter on Economic
Justification in final report.

Prepare Public involvement Plan

Distribute Press Release announcing
project.

Organize & conduct “open house”
public meetings to gather local input
{concemns/desires) of public.

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

Prepare report outlining public/private
concems.

Prepare Public Involvement chapter
in final report

K’

v

v

v

v

v

Approve Study Concept, Problem
Statement, Goals, & Objectives.

Approve design criteria, evaluation
criteria, and screening methodology.

Select feasible altematives and
justify need.

Select recommended Alternative

—

Recommend candidate projects
and prioritize by Segment.

>

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

o 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.

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.

Purpose and Need
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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 Control/Scheduling

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

In addition to LAN's role as the designated “prime” consultant, the study team included the following
subconsultants:

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

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

e ETC Engineers, Inc.
Little Rock, AR

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

Traffic Engineering & Economic Studies
Existing Conditions Analysis, Cost Estimates
Environmental Studies

Geotechnical Services

s Isbell Engineering & Surveying, Inc. Right of Way Studies
Mountain Home, AR
¢ AMI Engineering Mapping

Little Rock, AR

e Vesta Rea & Associates
Houston, TX

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.

Purpose and Need
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Chapter 2

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(km) |  Location  [Length (km)| Geological Classitication
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 Alighments 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 1lI-42 of the 1994 AASHTO's “A Policy on Geometric Design of Highways

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 | Percent Horizontal | | Percent Grade
= | Length | Horizontal ot | Maximum | Do Not Meet
Segment | .| cCurves* _Grade |  Criteria |
1 7.0% 0.3%
2 N/A N/A
3 N/A N/A
4 N/A N/A
5 6.0% 0.9%
6 194 25% 0% N/A N/A
7 11.6 8% 1% N/A ‘ N/A
8 28 8% 0% 71% 3.2%
9 16.5 N/A N/A N/A N/A
10 8.8 4% 0% N/A N/A

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

221 Segment 1. Along US 62 from Norfork Lake (km 10) to easf 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.

222 Segment2. 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

Existing Conditions

2-1




- P
——Fr oY
’// P o
ety QUMY — " ) “
M‘SSOUR‘ S /—LH.LTM {;ran’ 8 | @
. ': - /
—TT7 ARKANSAS ) i
| | | (
B —_// \1 a} N ; o

>

r SEGMEN VIOLA <; e, B ‘i.,’%&LEM

P \ 3
[ g y L-?_ .
g ‘ 1 <\q . 0 4
31mi 2 \,_./—' (il HARDY @ )
162 — A ) )
‘ r

SPRINGS
37.2mig50km

& . X
Oy, o NP
. @ & 6/1/76’ \

/ . i ©
: @(’ fidden —— . ' 0
| L \ e B\ A ,, N4
- : 3 . : t:,_- 4 C { @ 43.4mi —— ‘ 62 e .‘ P 3 E 0 g’
T g VY S ~ / T BNy \ ™
7 i - E : yt g @ @ _Fw_iﬁ.‘“{/ ! 49.gmi "‘”}.ﬁ%“u P Gl
5 k ‘l‘______/""_/ Vo xf//%ASH FLAT BY = 7 w \1-‘)
\ N\ P . % t { \
@[ BR\ARCL‘E,F ‘r @ N = : = 7 H
/! N /‘.%FSV"-LE @ ‘ @\‘».}f’ﬂ\\\\ l__m \. I \ |
z'// \ - @’g 5 r '
O oo 2 — TWO LANE/TWO WAY \ L, s
\\ J‘“; %"?‘;\ n'?
; (\ "‘-«@ . - TWO LANE /TWO WAY WITH CLIMBING LANE i‘\ 5 AELLE
7 N glg
\ OZARK 8 =\ — TWO LANE /TWO WAY WITH TURNING LANE %
> '\> 2] \ \"/ 1\‘ !
N == FOUR LANE /TWO WAY | (
— | , \ : ) U.S. 412 PLANNING STUDY
= \ | EVENNG SHADE 1] NORFORK LAKE TO THE MISSOURI STATE LINE
: NATIONAL l 1 @ 4 ;
¢ \
\ @ \ o @\.\ B EXISTING ROAD TYPES
l ' RATLA CHMTY _::\,\’//—A\ {\
7 . SIDNEY
FOREST |

: Exhibit 2-1A
\\ /J’"

g
CAVE cIryY Inn
e =]
BASE MAP PROVIDED BY THE MAPPING SECTION, .— -~
\ \

———"
/

PLANNING AND RESEARCH DMSION, L°N°k“°°d’ Andrews
ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT, & Newnam, Inc.
IN COOPERATION WITH THE U.S. DEPARTMENT OF TRANSPORTATION A SUBSIDIARY OF LEO A DALY




|
=) @f |

@ ' REYNO
(@ s

HONTKJ

|

|

|

i

IL)AV{L"ONA,DS*N

&0 LAk AVER i

PO e L
2 gl ey
— @ wwﬁ:al ANACEMENT k___;a___ / QAYCOINTY,
N | AREA : -———--———-"ff_'; . GRFFNE COUNIY
@ g
\ DELAPLAINE @
) ——

~ OAK GROVE
HEIGHTS

@ @/ SHIREY BAY

l) RAINEY BRAKE 7

KILOMETERS

U.S. 412 PLANNING STUDY
£ NORFORK LAKE TO THE MISSOURI STATE LINE
LEGEND EXISTING ROAD TYPES
- TWO LANE /TWO WAY Bxhibit 2-18
- TWO LANE /TWO WAY WITH CLIMBING LANE Q
- TWO LANE /TWO WAY WITH TURNING LANE S !—I\ood And
} , An

— FOUR LANE /TWO WAY T L & Nownam Inc..

IN COOPERATION WITH THE U.S. DEPARTMENT OF TRANSPORTATION A SUBSIDIARY OF LEO A DALY




{Lockwoond, Androws & Nownam. Inc.

US 412 Planning Study
MNotfork Lake to Misscur State Line

segment are 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, Along US 62 from east 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 km 58.0 to km 81.1 and a 4.9 km section of four-lang/two-way undivided
road type from km 81.1 ta km 85.0. Eighty-two percent of the shoulders along the segment 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 km section of four-laneftwao-way
undivided road type from km 85.0 tc km 97.9 and & 2.1 km section of two-lanefAwo-way undivided road
type from km 27.9 to km 100.0. Five percent of the lane widths and 70% of the shoulders along the
sagment do net meet the design criteria. The pavement ratings of this segment are 70% within the

“very good” (5.0-4.1) classification and 30% within the “good" {4.0-3.1) classification.

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

This segment is 33 km (20.5 miles} long and consists of a two-laneftwo-way undivided road type.
Thirty-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 1057, 2 2.0
km section from km 109,71 to km 111.1, @ 1.5 km section from km 113.5 to km 115.0, and a 1.5 km
section from km 1122 to km 120.7. The pavemeant ratings of this segment are 86% within the “gooa”

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

2,26 Segment 6. Along US 63 from east of imboden (km 133) to cast of Portia {km 152.4)
at the intersection of US 412

This segment is 18.4 km {12.1 miles) long and consists of a two-laneftwo-way undivided road type.
Five percent of the lane widths and 54% of the shouldars along the segment do not meet the design
criteria.  Truck climbing lanes exist along a 1.3 km sectien from km 1359.4 to km 140.7, and a
continuous left-turn lane exists along a 1.0 km section from km 145.5 to km 150.5. The pavement

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

2,27 Segment7. Along US 412 from east of Portia {km 152.4) ai the intersection of US 63
to east of Walnut Ridge {km 164)

This scgment is 11.6 km (7.2 miles) long and consists of a two-lane/two-way undivided road type.
Thirteen percent of the lane widths and 13% of the shoulders along the segment do not meet the
design criterda. A continuous left-turn lane exists along a 1.1 km section from km 159.6 to km 160.7.

The pavernent ratings of this segment are 100% 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 miles) long and consists of a two-laneftwo-way undivided road type.
Five percent of the shoulders along the segment do not meet the design criteria. The pavemeant
ratings of this segment are 95% within the "good” {4.0-3 1) classification and 5% within the “fair®
(3.0-2.1} classification.

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

Since AHTD is currently evaluating the feasitility of a bypass around Paragould, this segment has not

been analyzed in detail as pan ¢f this repor.
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2,210 Segment 10. Along US 412 from east of Paragould (km 208.5) to the Missouri state line
(km 217.3)

This segment is 8.8 km (5.5 miies} long and consisis ¢f a two-lane/two-way undivided road type.
Nineteen percent of the lane widths do not satisly the design criteria. The pavement ratings of this
segmem are 49% within the "good” (4.0-3.1) classificatien and 51% within the “fair" (3.0-2.1)

classification.

2.8 ACCIDENT HISTORY
The stugy corridor area accidents were analyzed from data provided by AHTD for the years 1993,
1984 and 1895, Table 2-3 summarizes the three years of accident data and Table 2-4 summarizes

the statewide acciden! rate averages over the three-year study pericd.

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

Annual Annual Fatal

Total hqcldanta Fatal Accidents | Injury Accidenls | Accidenl Rale® | Accident Rale**

Segment Rural | Urban Rural Urban | Rural | Urban | Rural | Urban | Rural | Urban
1 a1 | NA 2 NA 53 NiA 160 | NA a.62 N/A
2 38 0 3 0 24 0 093 000 7.30 000
_ Two-lane 55 0 { N8 46 MiA 0.80 MN/A 4] NiA
i FoutLana | 43 0 Y WA 24 MiA 1.58 NI .00 NiA
. Twao-Lane E 7 | 14 Q i u 5 Fi .15 .75 8] 000

" F:-Jr-!_zzru:i &R f 116 (3] (1] 22 &0 230 | 4.53 0.00 0.00

5 { 188 { wa | & | wwa 79 NiA 168 | wa | 745 | wa
6 104 | A 2 1 na 62 | nA | 11z | na | 21 | wa
7 g1 | 30 1 0 24 13 345 | 1298 | 384 | 000
B | 52 1« NA & i 28 BiiA 0.89 NA & 84 NIA
10 : a4 NA 1 NiA 70 Nea 08 M/A 245 N/

* Annugl accldert rate js delined as the number of accidents per one million vehicle mikes traveled in one yaar on one
segment of & highway
** Annual fatal accident rate (s detined as the number of fataliies per 100 million vehicke miles traveled in one year on

ane segment of a highway

M/A = Not applicublo

Table 2-4: 1993-1995 ARKANSAS STATEWIDE ACCIDENT RATE AVERAGES®

Total Fatal Average Daily Annual Annual Fatal
Road Accidents Accidenls Vehicle Miles Accident Rate | Accident Rate
Type Rural | Urban | Rural { Urban Hural Urban Aural | Urban | Rural | Urban
Two-Lane | 42,603 | 25,060 G28 =4 78,803,678 | 13,058,299 1.48 526 3.2 1.7
Four-lane | 1005 | 35230 17 69 2759674 112128838 | 189 797 1.69 1.56

* For undivided highways with no control ol access,

Exhibit 2-5 shows the high accident locations within the corridor for each segment. Exhibit 2-6 shows
the accident rate for cach one km scction of the study area. Exhibits 2-7 and 2-8 show the accident
rates and the fatal accident rates, respectively, as compared to statewide averages for each scgment

in the study arsa.

2.3.1  Segment 1. Along US 62 from Norfork Lake (km 10) to east of Vicla (km 40)

The accident rate for this segment is 8% above the statewide rural average, while the fatal accident
rate is 10% above the statewide average. The sections of roadway that run through Henderson
(km 10 - km 14} 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 segment can be identified as follows:

* Intersection with SH 87 (km 23.82} with six accidents over the three-year study period.
» Intersection with SH 223 (km 36.60) with six accidents over the three-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, the fatal accident
rate is 127% above the statewide rural average. There is no peak lecation of accidents in this

segment.

Existing Conditions
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2.3.3 Segment 3. Along US 62 from east of Salem (km 58) to the intersection with US 63 {km
80) and then along US 63 to east of Ash Flat (km 85)

The accident rates and the latal accident rates for this segment are below the statewide average. Two

peak lucations of accidents by number of accidents in this segment can be dentified as follows!

« Intersection with SH 289 (km 64.75) with six accidenls over the three-year study period.

*  [Intersection with SH 289 (km 76.34) with six accidents ovar the three-year study period.

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

The accident rate for the four-lane rural pertion of this segment is 229 above the slatewide average,
while the remaining portion of the segment is below the statewide average. The fatal accident rale
far this segment is below the statowide average. Six peak locations of acoidents by number of

accidents in this segment can be identified as follows:

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

. Intersecticon with County Road 55 (km 88.25) with seven accidents aver the three-year
study period,

= Intersection with Pontiac Drive (km 92 .35) with four accidents aver the three-year study
[FENCa,

* Intersection with SH 175 (km 94.31) with twenly accidents over the three-year study
perod.

» Intersection with LS 63 (km 96,63) with five accidents cver the three-year study period.

¢ Intersection with Spring Streel (km 92.56) with live accidents over the three-year sludy

panod

Existing Conditions
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235 Segment5. Along US 63 from east of Hardy (km 100} to east of Imboden (km 133)

The accident rate for this segment is 14% above he statewade rural average, while the fatal accident
rale is 123% above the stalewide rural average. The scctions of roadway that run through Ozark
Acres (km 104 - km 108), Ravenden (km 122 - km 124}, and Imboden (km 130 - km 132) have higher
accident rates due 10 urban conditions. Four peak locations of accidents by number of accidents in

this segment can be identified as follows:

e Intersection with SH 175 (km 100.90) with eight accidents over the three-year study
peériod.

e Intersection with SH 58 (km 103.00) with five accidenis over the threo-year study period.

« Intersection with SH 90 (km 122,90) with ten accidents over the threa-year study period.

e Intersection with SH 115 (km 130.63) with five accidents over the three-year study
period,

236 Segment6. Along US 63 from east of Imboden (km 133) to east of Portia (km 152 .4)
at the intersection of US 412

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

peak locations of accidents by number of accidents in this segment can be identified as follows:

e Intersection with SH 117 (km 144.68) with seven accidents over the threa-year study
perniod.
e Bridge 2112 (km 146.65) over the Black River with ten accidents over the three-year

study pernod,

2.3.7 Segment7. Along US 412 from east of Portia (km 152.4) at the intersection of US 63
to east of Walnut Ridge (km 164)

The accident rate for this segment is 136% above the statewide rural average and 147% above the
statewide urban average, while the rural fatal accident rate is 20% above the statewide average.
There are no urban fatal accidents in this scgment. The section of roadway that runs through Walnut
Ridge {km 158 - km 162) has higher acciden! rates due 10 urban conditions. Nine peak locations of
accidents by number of accidents in this segment can be identified as follows:

« Intersection with Free Street (km 159.36) with thifeen accidents over the three-year
study period.

» Intersection with A Avenue (km 159.59) with six accidents over the threc-year study
period.

« Intersection with Old Pocahontas RHoad (km 159.75) with six accidents over the
three-year study period

« Intersection with 6" Street (km 160,10} with six accidents over the three-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 nine accidents over the threc-year study
penod.

e Intersection with 37 Street (km 160.58) with eight accidents over the three-year study
period.

» intersection with 4" Street (km 160.70) with five accidents over the three-year study
period.

= Intersection with SH 91 (km 160,91) with four accidents over the three-year study period.

Existing Conditions
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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 segmenl is below the statewide average; however, the fatal accident rate

is 113% above the statewide average. There is no peak location of accidents in this section.

239 Segment 8. Along US 412 frem west of Paragould (km 192) to east of Paragould (km
208.5)

Since AHTD is currently evaluating the ieasibility of & bypass around Paragould, this segment has not
been analyzed as part of this repori.

2.3.10 Segment 10, Along US 412 from east of Paragould (km 208.5) to the Missouri state line
(km 217.3)

The accident rate and the fatal accident rate for this segment is below the statewlde average. Thare

Is ne peak location of accidents in this segment.

24 BRIDGE CONDITIONS

Exhibits 2-9 and 2-10 show the sufliciency ratings of the bridges in the study corridor per dala recelved
from AHTD. All bridges with a sufficiency rating between 80.0 and 50.0 inclusive are aligible for
rehabilitation with Highway Bridge Replacement & Rehabilitation Program (HBERRP) funds. All bridges
with a sufficiency rating less than 50.0 are cligible to use HBRRP funds for replacement. Existing
briclge widtlhis have been evaluated using the design critena defined in Table 3-3. Table 2-5 describes

the bridges in the design comder,

2.41 Segment 1. Along US 62 from Norfork Lake (km 10) to east of Viola (km 40)

This segment has two bridges and is mmediately preceded by the brdge over Nodork Lake (Bridge
05770). Both bridges in this segment (Bridge 01827 and Bridge (-1831) have a sufficicnecy rating of
85.0 or higher, but do not meet design critena of any of the four road types under consideration. The
bridge over Norfork Lake has a sufficiency rating of over 85.0, but a width adequate tor a two-lane

rural anterial road type only,

Exhibit 2-9: EXISTING BRIDGE CONDITIONS
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242 Segment 2. Along US 62 from east of Vicla (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 between B0.0 and 55.0: Town Creek
(Bridge 02968}, South Fork Town Creek (Bridge A1532) and Wolf Creek (Bridge A1533). The box
culvent has a sufficiency rating between 55.0 and 50.0: an unnamed creek (Bridge M1118). Two
bridges have been declared functionally obsolete: Town Creek (Bridge 02968) and South Fork Town
Creck {Bridge A1532). Four bridges in this segment do not meet design enteria of any of the four road
typas under congideration. The bridge over Davenport Creek (Bridge 01832) has a width adequate

for a twe-lane rural anerial road type only.

Existing Conditions
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2.4.3 Segment 3, Along US 62 from east 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 section has six bridges. One bridge has a sufficiency rating of 85.0 or higher. Another bridge
has a sufficiency rating between 80.0 and 55.0 exclusive: Worthington Creek (Bridge X0871). Four
bridges have a sufficiency rating between 55.0 and 50.0 inclusive: Miller Creek {Eridge M1120), Lick
Creek (Bridge M1121), Lick Creek (Bridge M1122) and Wild Horse Creek (Bridge M1123).

2.4.4 Segmentd4, Along US 63 from east of Ash Flat (km 85) to east of Hardy (km 100)
This section has three bridges. One bridge has a sufficiency rating between 85.0 and 80.0: Spring
River {Bridge 02056). Two bridges have a sulficiency rating between 80.0 and 55.0: Forty Island
Creek (Bridge A1135) and Flat Creek {Bridge A1136). One bridge has been declared functionally
obsolete: Flat Creek (Bridge A1136).

2.45 Segment5. Along US 63 from east of Hardy (km 100) to east of Imboden (km 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 B0.0 and 55.0: Cabin Creek
(Bridge A1137), Sugar Creek (Bridge A1138). Martin Creck (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 M1128) and Harding Creek (Bridge ADG50). Four bridges have been declared
functionally obsolete: Cabin Creek (Bridge A1137), Sugar Creek (Bridgo A1138), Spring River (Bridge
02540) and Harding Creek (Bridge A0GS50).

246 Segment 6. Along US 63 from easlt 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 A0B51}, Chaplin Creek (Bridge A0652), an unnamed creek (Bridge X0888),
and Stinnit Creek (Bridge A0655). Four bridges have a sufficiency rating of less than 50.0: Brushy
Creek {(Bridge AD653), Black River (Bridge 02112), an unnamed slough (Bridge 02190}, and Black

River Relief (Bridge 021849). Five of the bridges eight bridges have also been declared functionally
obsolete: an unnamed creek (Bridge ACB51), Chaplin Creek (Bridge A0G52). Brushy Creek (Bridge
ADB53), Stinnit Creek (Bridge ADG55) and an unnamed slough (Eridge 02190}.

2.4.7 Segment7. Along US 412 from east of Portia (km 152.4) at the intersection of US 63
to east of Walnut Ridge (km 164)

Four of the five bridges in this section have a sufficiency rating of 85.0 or higher, One bridge has a
sufficiency rating less than 50.0: White Oak Slough (Bridge 01888),

24,8 Segment 8. Along US 412 from east of Walnut Ridge (km 164) to west of Paragould
(km 182)

This section has twelve bridges. One bridge has a sufticiency rating of 85.0 or higher. Nine bridges
have a sufficiency rating between B0.0 and 55.0: Flat Board Road Slough (Bridge 01831), an
unnamed slough (Bridge M0620), Cache Relicf (Bridge 01909), Lateral No 3 (Bridge 61913), Grassy
Slough (Bridge 01914), Overcup Slough {Bridge 01974), Main Lateral Drain Ditch (Bridge 01915),
Caney Slough (Bridge 01916) 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 01820). Two
bridges have been declared functionaily obsolete: an unnamed canal (Bridge 01880) and Sugar
Croek (Bridge M0OG21).

249 SegmentS. Along US 412 from west of Paragould (km 192) to east of Paragould (km
208.5)

All three bridges in this seclion have a sufficiency rating between 80.0 and 55.0 inclusive: Eight Mile
Creek (Bridge 06289}, 2" Street and SLSW BR (Bridge 06087}, and Eight Mile Creek (Bridge 05266)

Existing Conditions
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Table 2-5: SUMMARY OF BRIDGES

i Propose Quali-
Staticn Str Width d sufl fying Bridge
Segment |  (km) Feature Length | C/C Width* Rate | Code** | Number
9] 8.94 [MNorork Lake 3460 A4 40 05.4 N 05770
1 3301 [Shipman Creek 44 34 4} 86,4 MO 0827
1 3692 |Big Creek 104 34 40 B81.1 WO o1a3
2 42,68 |Davenpor Greak B2 44 40 86,2 NGO 01832
2 4705 |Pine Hill Greek A6 34 40 81.1 N 01833
2 5189 |Town Creek 150 28 40 66.6 FO 02968
2 25 |South Fork Town Creek 100 26 40 58.5 FO A152z
2 571 |Wolt Creak 100 26 40 69.7 NQ A1533
2 57.5 |Creek 37 (4] 40 538 NQ M1118
3 5311 |Milicr Creek 33 O 40 538 NGO k1120
< &7.21 Lick Creek 32 4] 40 50 NG Mi11z21
3 €8 13 |Lick Creek 21 8] 40 55 NQ Mi122
3 70.36 |Wild Horse Craek 32 o 40 ES NG M1123
3 8117 |Hackney Creek 105 &8 40 84.7 NO (438
3 8351 {Worthington Groek 35 & 40 67.2 i X087
4 96.03 |Spring River 1078 50 40 807 MO 02055
4 9766  |Forty |sland Crock 104 28 A0 57.6 MG A1135
" 98.66 |Flat Creek 82 28 40 8.2 FO All3s
5 100.65 1Cabin Creek 42 26 40 58.2 FO AN137
5 10285 |Sugar Creek BZ 28 4an 58.9 FO A1138
5 111.37 [Humphrey Créck S8 38 40 B3 2 MO 02555
5 113.27 |Marin Creek 227 28 40 707 NO 03406
5 121.2 |Brownz Cresk GG 38 40 76.8 NG 2554
F 12411 |Sgring River 528 26 41 596 FO 02540
5 1281 |Creek 30 0 40 47 NG k1128
4 1328  [Harding Creek 71 26 40 48 1 FO ADGED
i 1345  |No Name Creek 31 26 40 G0 FO AlBS1
£ 13587 |Chaplin Craak 01 26 40 60.8 FO ADES2
B 138.06  |Brushy Creek | 36 26 40 481 FO AQE53
B 139.8  |Creek 22 0 40 68,7 NG x0Bas
B 141 25 (5tinnit Creck 142 26 40 58.9 FO ADE5SS
E 146.64 15H 25, Black River 2608 2 0 29.8 sD 2112
6 147.96 1Slough 184 26 40 d44.5 FO 02150
6 148.72 |Black River Reliaf 290 26 40 19.5 SO 02189
| 7 154.08 |Running Water Creek 105 L0 40 4.7 NO 05725

1 Propo; i Quali-
Station Str Width d Suft fying Bridge
Segment] (km) Feature Length | CiC Width* Rate | Code** | Number
7 15616 |Swan Pondd Diteh 75 £() 40 84.7 NO 05726
7 157.66 |Coon Creek a0 40 a0 84.7 MO OL727
7 159.75 |Village Craek 105 40 40 29.8 NO 5728
7 163.19  |White Oak Slaugh 46 27.2 40 48.1 NO 01868
B 165.25 [Kellow Canal 46 27.2 40 48.2 MO {1889
A 167.71 |Canal &6 27.2 40 31.1 FO 01880
B 170.63 [Flat Board Road Slough 102 24 40 60.8 sD £1831
B 172.3  |Slounh 26 it 40 55.8 NG MO620
a 17265 |Cache River 384 70 40 941.6 NG 06565
8 174.81 |Cache Relief A7 27 40 70.8 NO 21909
8 176.95 |Lateral No 3 92 { 242 40 58.7 NG 01913
8 179.96 |Grassy Slaugh 61 27 40 59.3 NO 01914
(3] 181.2 |Overcup Slounh 62 27 40 54.3 1] 01874
4 181.68 |Main Laleral Drain Ditch 71 24 41 58.5 NO 01315
8 184.04 |Caney Slolgh 71 24 a0 a7.7 NO 31916
3 190.66 [Sugar Creek 7B 237 40 55.4 FCH MOE21
2 201.41 |Eight Mile Craek 144 52 40 6.8 T 05284
2 203,94 |2nd 5t And SLEW HA 546G 50 40 80 M 05087
4 205,18 |Elght Mile Craek L 50 40 78.4 NO 05266
10 211.82 |Johnson Creck B 5 43 4] a7.4 NO 0267
10 212.72 |Locust Creek Relial 75 43 40 a7.4 NG 05301
10 212.03 |Locust Creek 132 = 40 | 974 N 05268
10 21358 |Mod Slough 75 43 40 97.1 NO 5260
10 21525 |Big Slough 462 o8 40 65.3 NO 01664
10 21587 |Gate Ditch 26 L] 40 GE.4 NG MOB22
10 216.15 |5t Francis Biver Rellef 450 26 40 Ge.B FO 03037
10 216.86 |51 Francis River 1941 2¢ 40 45.9 FO Q28vy

* For a two-lane rural aderial,
** NQ: Not Qualified; FO: Functionally Qbsolete; SO Structurally Deficient.

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

Out of eight bridges in this section, four bridges have a sufficiency rating of 85.0 or higher. Three of
the bridges have a sufficiency rating between 80.0 and 55.0: Big Slough (Bridge 01664), Gate Ditch
(Bridge MD€22) and St. Francis River Relief {Bridge 03037). One bridge has a sufficiency rating of

Existing Conditions
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less than 50.0: St Francis River (Bridge ©2877). Two bridges have been declared functionally
obsolete: St. Francis River Relief (Bridge 03037) and St. Francis River (Bridge 02877)

2.5 MULTIMODAL TRANSPORTATION SYSTEM

Transportation in the study area is not imited to astomobile and truck traffic. Railroads, airports,
waterways and pipelines exist in this area. This diversity not only provides competition in the transport
of goods and people but also creates a network of systems that complement one another in serving
the needs of north Arkansas. Exhibit 2-11 shows the location of the transportation systems in the
study corridor area.

2.5.1 Railroads

Five rallroad lines affect the study corridor. St Louis Southern Railroad operates a north-south line
with 15 trains per day through Paragould, Union Pacific Raliroad operates a north-south line with 31
trains per day through Walnut Ridge, A second Union Pacific Railroad line handles 5 trains per day
southeast-northwest from Newport 1o Norfork, Burlington Nerthern Railroad operates a north-south
line through Walnut Ridge with no regular traffic. Another Burlington Nerthern Railroad line handles
30 trains por day southeast-northwest from Hoxie to Hardy parallel to the study corridor.

The railroad lines discussed above connect to metropolitan areas such as Memphis, Tennessee; Littic
Hock, Arkansas; St. Louis, Missouri; and Springfield, Missourn. These railread lines transport industrial
products, coal, agricultural products and even passengers to and from the study corridor. The
railroad is a direct competitor with the trucks that use the study corridor, however, the trains are very
restricted in where they can load and unload. This restriction provides opportunities for trucks to work
with the railroad to transport products between their ongin/destination and the trains.

Union Pacific Railroad is in the construction phase of a new intermodal yard in Ebony, Arkansas, This
yard will move the current operation in Memphis, Tennessee across the river into Arkansas. The

intermodal yard provides a location for the transfer of freight from other transponation systems 1o

trains: truck trailers and barge crates loaded onto flal cars, for example. The new yard will increase

train traffic in the study comidor as well as add to the transportation system serving the corndor.

252 Airports

Intormation provided by AHTD shows 30 airports in the study corridor. Two airports near the corridor
offer commercial service: Jonesboro Municipal and Baxter County Regional (Mountain Home).
Fourteen airports in the area are designated as public use - general aviation airports: Gaston's White
River Resort (Lakeview). Calico Rock/lzard County, Salem, Horseshoe Bend, Jchn Miller Field
(Melbourne}, Cherokee Village (Ash Flat), Nick Wilson Field (Pocahontas), Walnut Ridge Regional,
Nolan {Jonesboro}, Kirk Field (Paragould), Rector Municipal, Manila Municipal, Arkansas Intemational
(Blytheville}, and Blytheville Municipal. Six airports in the area are designated as private usc - general
aviation airports: The Bluffs (Hendersen), White River (Mclbourne), John Parker Strip (Jonesbaoro),
Caldwell Field (Walcott), Quinn Field (Paragould) and Handal Field (Gosnell). Eight heliports are
located near the study corridor: Baxter County Regional Hospital (Mountain Homae), Fulton Caounty
Hospital (Salem), Horseshoe Bend Municipal Alrpont, 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 study

comdor.

The air travel in the area provides another form of competition to the highway system in the corridor.
The air travel can also complement the highway system by establishing a means to import and expornt
products nto the region quickly and from anywherc in the world. The air traffic is limited to the air
terminals and requires automaobile traffic to transport people and goods 1o other locations. Heliport
locations aiso provide emergency service 10 the corndor,

Existing Conditions
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253 Waterways

Six rivers are located in or near the study comidor. Five of the these rivers are not navigable by
barges through the corridor: White River (including Notferk Lake), Spring River, Black River, Cache
River and St. Francis River. These rivers are pnmarnly used for recreational and water supply
purpcses and not freight transport. The Mississippi River is the nearest navigable nver 1o the area and

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

254 Pipelines

The study corrider is crossed by ten pipeline systems. These pipelines transport many products such
as oil and natural gas 10 the study cormdor. Most of the lines run pempendicular to the cormidaor and are
ne competition to the highway system. As with the other transportation systems, the pipeline system
is restricted in locations of extracting the products and therefore provides oppontunities for the highway

system to transport the products 1o their final destination.

Existing Conditions
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Chapter 3

PROPOSED ALTERNATIVES

31 GENERAL

This chapter describes the Proposed Allematives developed in this study to serve the projected trafiic
valumes as potential improvements to US 412, These alternatives will provide the Measures of
Effectiveness (MOE's) for use in the comparison process. The Proposed Altemnatives are five diferent
improvement strategies for US 412. Each Proposed Altemative has a different typical cross section,
serves a different traffic volume, and has a different construction cost.  The evaluation process in
Chapter 9 will compare the benelits and costs of each alternative in order to select a recommended

alternative.

3.2 DEFINITION

Five Proposed Alternatives will be used in this study. Thesa include:

Base Case - The base case is the alternative against which all other alteratives will be

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

Four-Lane Divided Rural Highway - This alternalive proposes to convert the existing two-
lane/two-way roadway to a one-way roadway and build a parallel two-lanefone-way read
divided by a grassed median. This roadway would have unlimited 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 selected locations.

Four-Lane Freeway - |t is proposed to build a median divided, full access controlled, full
grade separated freeway to Interstate Standards. Due to the proposed geomietric criteria,
it would be necessary to relocate the alignment for most of the project's length. The existing
roadway would be used for access al selected locations, Typically, it s recommended for
design year AADTs of up to 40,000 vehicles, This Proposed Alternative assumcs that a
freeway of such characteristics will be I place by the design year 2017 from Tulea,
Oklahoma to Nashvlille, Tennessee as defined by ISTEA as Corridor 8.

design year 2017. This Proposed Alternative does not propose any additional capacity 3.3 TERRAIN
improvemeants and assumes a continucd maintcnance program. Three different terrain conditions arc defined by the AASHTO based on the terrain’s geometric
characteristics:

Improved Two-Lane Rural Arterial - This altemative consists of localized improvements 1o
the existing two-lane/two-way section. Some of the localized improvements include:
providing full continuous shoulders on both sides, climbing lancs 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 scction with unlimited access. A left turming lane will be

provided through urban areas as necessary. Typically, it is recommended for AADTSs of less

than 12,000 vehicles in the design year.

Level Terrain - is that condition where highway sight distances, as govemed by both
horizontal and vertical restrictions, are generally long or could be made io be so without

constructicn difficulty or major expense

Rolling Terrain - is that condition where the natural slopes consistently rise above and fall
below the road or street grade and where occasional steep slopes offer some restnction to

nermal horizontal and vertical readway alignment.

Proposed Alternatives
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Mountainous Terrain - is that condition where longitudinal and transverse changes in the
elevation of the ground with respect to the road or strect are abrupt and where benching and
side hill excavatiocn are frequently required to obtain acceptable herizontal and vertical

alignment.

All three terrain conditions exist along the corridor: mountainous and rolling from Norfork Lake to
Walnut Ridge and through Crowley's Ridge west of Paragould, and level from Walnut Ridge to

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

34 DESIGN CRITERIA
The design criteria was developed in accordance to AASHTO's 1894 "A Policy on Geometric Design
of Highways and Strects." Table 3-1 shows the critaria for the fill slope rates which applics for all

Proposed Allornatives.

Table 3-1: FILL SLOPE RATES

Helght of Fill
meters {it) Fill Slcpe Rate
| 0-1.5 (0-4.8) 16
1.5- 3.0 {4.9-9.8) 1:4
30-45 (9.8-14.8) 14
[>45 (>148) Sulbiect ta Stabi'ity Requirements

3.41 Two-Lane Rural Arterial Climbing Lane
Should be used when traveling speeds drop by 15 km/h (9.32 mph) with an inadequate Level-of-
Service (LOS).

3.4.2 Left Turn Lane

Table 3-2: LEFT TURN LANE

Left Turn Lane =
Turning ADT, vpd a0 E00 750
Klimrmuem Storage Length m{ft) 30 (a8.4) 50 (162.0) Ta(246.1)
Taper Length in m (i) Fiat 100 {328.7)
Bollirng BE (278.9)

Table 3-3 shows the different geematric criteria for design and evaluation of the existing roadway for
the diffcrent terrain types and proposed roadway sections. Exhibits 3-1 through 3-4 show the typical
cross sections for the Proposed Altarnatives: two-lane rural arterial, multilane undivided rural highway,

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

railroad overpass.

3.4.3 Raiiroad Grade Separations
A railroad grade separation should be built when a railroad crossing has more than 75.000-100,000
exposures for rural and urban areas, respectively. Exposures are the product of the AADT by the

number of train crossings per day.

3.44  Four-Lane Freeway Vertical Curve Length

It is a function of the grade difference of the approach tangents. and should be calculated according
to Figures 111-40 and ll1-42 {Design controls for crest and sag verical curves, on pages 286 and 290,
respectively} of AASHTO's 1964 “A Policy on Geometric Design of Highways and Streets.”

Proposed Alternatives
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Table 3-3: GEOMETRIC DESIGN CRITERIA

Two-Lane Rural Arterial Multilane Rural Undivided Highway Four-Laneg Divided Rural Highway Four-Lane Freeway
Level Ralling Mountainous Level Rolling Mountainous Level Holling Mountainous Level Ralling Mauntainoys
Desinn Specd 540 kel 850 kmih 650 kb 100 kmdhy 90 kmh 70 krevh {110 kawh 100 krvh 80 kmih 120 km'h 110 knvh S0 Pl
(55 myls) {50 mplhij 140 ) {0 rmiph) {5% mph) (4% mpli) 70 mph) {60 mph) {50 mph) (75 mish) {70 mphi) {55 miph)
Max. Superelcvaton Hate to, ) 1% 1 10% 10% 10%: 10% 1010 10% 10% 105 1045 105
Finimum Hadius 6f Gures 215 m (900 210 m {84 1148 m (477" 20 m {11817 [ 2/5 m 8029 160 m iP5 485 (14530 360 m (1181|216 1 (684 GGG e (10527 1455 m (14939 | 2¥5 m (302
Pk Grade 4% i 84 [l 5% 7% 57 4% P 34 40 6%
Rlinersum Stopring Siabl Distance 160 m {525 130 m (4277 |85 m (2787 MiA MNIA BN t‘:'ﬁ- DA M/A ||N~’A MN7A MN/A
Minemum Passing Sight Distance | 610 m K=330 |50 m K=210 |410m K=180 |IN/A MiA N Bl MR A [ SER 2 R MNiA
2001 * (1804, ° {13484 ° o]
Lange Wid:h 36 m (124 dhmitey S0 12 Jem(2] 36 mi1eY 26 m{12) b6 m(12) d.6m (12 A6 m 2} 38 m 12 36 m 1) 36m (12
Mesiign Witsiln MM MNIA MIA P Painl Painil GAMmM-180m |54 m-180m |S4m-180m 8.0 ms0) 18.0 m (50') 18.0 m [E)
I 18 m [BY |18 mE)" LA i (&) 1R - B0 {8 - 80y {14' - 6OY o
Left Turmirng Lande Width 36 m 12 JEm1d) 4.6 m {127 IEm1Z} JEm127) 3EmMI2Z dEm (127 3h6m 2% 36m gy LA MiA, A
Irsdit Shguder Width MA A MIA A A ) 1.8 m {5 1.8 m(E"Y 1.8 m ) 1.5 m (6 1.8m (i) 1.8 m (B
Dutside SEoukiacWidt 24 m {8} 2.4 m{d' 2. m (dY 2.4.m {8 ; 2.6 mfE) 24 m(8) 2 4 8] 2.4 m (8) Z24.m(8) 20 m () 3.0m 10} 3.0 m {10')
Bridye Wiath 12.0 m (490" 12.0 m {40} 12.0 m {<0¥) ':—"1 Um (700 21.0m (70 21.0m (70" P1Em-114m 246 nr-114m |[246m-1T4m ||[120m=x? 120mx 2 120mx2
l 'Lag' . 3B’ (62 - 38 (B2 - 38" (10 x 2) (40)' x 2) (40 x 2)
Honzomal Cleswmnes 8.0 m {30 4.0 {36 2.0 1m {30} B0 (30 8.0 m (304 8.0 m (304 5.0 (307 8.0 m {309 8.0 m (30 00 (50" 9.0 m (30 4.0 m (30}
Vertical Cearance PAA MA MiA A, M A M M A sam{1aa) |50mE4Y a0 mi16.4)
i (At-grade) {AL-grade) fAL grade) (Al-grade] (At-grade) (At-grade) -.AFQFJ'.HIEII (At-grade) {Al-grae)
Pavemeant Cross Sloge d 0% 2% 2% 2% 2% Zn 7 2% o I.’-"..; 2% 2%
Raitroad Overpass Vorical Clearance MiA A, MEA, S0 (2R FO0 M3 7Oir {237 0 m {23 7.0 m {731 .00 (23 7.0 m 23 7.6 (23 7.0 (23
MNOTES
*Based on eye teight of 1,072 mm and object height of 1,300 moe _ Leagth of Crest Vertical Curve
“Marrow Surdaced Median - Depressed Madian - Algsbrae Dilerence in Garades
MAA - Nat Applicables
Proposed Alternatives 3-3
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3.4.5

Tables 3-4 through 3-6 summarize the comparisons between the existing conditions and design
criteria of the Prcposed Alternatives 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 the Proposed

Alternatives is implemented. These values will be considered In developing the cost estimates in

Chapter 7.

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

Existing Conditions vs. Design Criteria

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

Percent L&ngﬂ:i

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

1 a0 0% 28% 7.0% 0.3%

2 18 0% 18% N{A AR

9 27 1 5% B% MA B

4 15 2% 18% FA R i)
5 33 33% 2 8.0% 02.9%

£ 19.4 25% 1% MNIA h/A

i 11.6 B 8% MNIA i

8 28 B™ 3% 7.1% 3.2%

g 16.5 N/A MNiA N/A MNIA

10 8.8 e b S MN/A /A

Length Percent Length | Percent Substandard Maximum | Percent Substandard
Seamen! {km) Horizontal Curves Horizontal Curves Grade Grade
1 s 40%% 14% 7.0% 0.3%
Z 15 4% 1% NiA, MIA
- 27 19% 1% NIA NA
[ &% | 38 32% 9% NIA N/A
] a3 33% 2% G.0% 0.829:
i3 194 25%: 0% /A M
7 118 Sa 2% N/A hE/A
A 78 % 0% 7.1% 3.29%
g 165 YA B A MIA MiA
[ 36 B8 4% 0% N/A N/A

MIA: Mol avaltabie

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

Length Percent Length | Percent Substandard Maximum FPercent Substandard
Segment {kmi) Horizontal Curves Herizontal Curves Grade Grade
E G 10% 23% 7.0% 0.3%
o 14 0% B% /A [RER
J P 189% 3% M/A [P
4 15 38% 1% /A =T [ EAS
b 33 33% % 6.0% 0.9%
& 19.4 25% 0% N/A M/ =
7 11.6 8% 6% N/A N/A
B 28 B 0.4%% 7.1% 3.2%
£} 16.5 MNIA A M.ﬂx MiA
10 a8 4% 0% N/A NA

N'f\ N-ﬂ ﬁ‘,l'ﬁ”i':.i-llp

MN/A: Not avadlzble

3.5 PAVEMENT SECTIONS

This information is intended for preliminary usc in preparation of estimates related to the US 412
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
Alternatives. The traffic data includes average daily 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 daetermined utilizing AASHTO equivalency factors and a mode! 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 AHTD criteria, to develop the trafiic values
for the 20-year design period. Traffic distribution and design E-18 values for all the cases are

presented in Table 3-7.

Proposed Alternatives
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Twe generalized subgrade conditions were assumed, coinciding with the two major physiographic
regions traversed by the alignment: the Ozarks Hightand Regton, west of Black Rock and the
Mississippi Embayment, east of Black Rock. A representative subgrade Resilient Modulus (M) value
was chosen for each of the regions, and this value was used in conjunclion with a Loss of Support
(LS) value of two to develop a design modulus of subgrade reaction {k} value for preliminary pavement
designs. Segment & 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 for Destgn of
Pavement Structures.” A conversion to metric units was then made and rounded-up ta the nearest
10 mm. The preliminary pavement thickness (inches in parentheses} s presented in Table 3-7.

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

in Chapter 7.
Table 3-7: PRELIMINARY PAVEMENT THICKNESS
Improved Multi-Lane Four-Lana
Two-Lane Rural Divided Rural Four-Lane
Base Case Hural Arterial Highway Highway . Freeway

Segment 1 240 {3.32) 240 (9,46} 2540 [9.73) 260 {3.84) 260 (1011}
Segment 2 260 {3,499 280 {1013 270 (10.36) 27 (1045} 270 {1061}
Segmanl 3 Z70 {1064} 280 {10.71) | 280 (10.90] 280 {11.00} 280(11.08) |
Segment 4 230 {1127} 280 {17.33) 300 (11.51} 300 [11.60} 300 (11.69)
Segment & 300 {11.54) 300 (11.63) 310 (11.84} 310 (11.86) 10 (1207
Senment Ga 310 {12 05 J1on212) 320 (12,28} 320 112.39) 320247
Segrment £k 310 {1212} 310219 320 (12,34} 2320 (12.44) JA0 (1254
Segment 7 200 [11.21) 280 (11.33) JG0H{11.64} 410 (11.84} 10 {11.94)
Segment 8 220 10.95) 230 (1149 30011 . 48) 300 (11.64) 310 {11.85)
Segment 10 320 (1239 3P0 (1246 330 (12 64} 330 (12.75) 330 {(12.84)

3.6 BYPASSES
The fellowing potential bypasses are suggested for further study and analysis based on a gualitative
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 corridar:

1} Salem

2} Vicla

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 cancurrent to this
one is being conducted by the AHTD for the location and feasibility of a bypass atl Paragould. The

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

These routes are conceptual in nature and do net depict calculated alignments. Furthermore, detailed
route and schematic studies will be required in order to determine their feasibility and to select their
ideal location. Howcver, for purposes of performing the analysis of altemmatives, general alignments
have been selected to be used as a basis for the overall corridar cost estimate. The potential impacts
and benefits of each proposed alternative can then be assessed. The potential lecations of these
bypasses can be seen in Appendix A, Cofridor Laycuts. The installation of tratfic signals has been
assumed as pan of the Proposed Allematives. [t is recommended that warrant studies be performed
as outlined in the Manualt on Uniform Traffic Control Devices (MUTCD) te confirm applicability of thase

signal installations.
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The Hardy bypass was a special concemn to the public. The altendants to the public meeting
expressed a concem of removing tourist traffic from the existing alignment since this would have a
negative impact on their incomes. Meanwhile, a desire to remove trucks from the existing alignment
was expressed due to salety and, again, economic impacts by discouraging tourists to stop in town.
The proposed bypass, as illustrated in Appendix A. is located to the north side of town, south of
Rainbow Lake connecting wilth US 63 at the north side of town. This alignment partially follows a
previous AHTD recommendalion in the *“US 63 Corridor Study.” Preposed improvements include
installation of two fully-actuated traffic signals at the junctions of the proposed bypass with the existing
alignments. A flashing signal is proposed on US 63 north of the bypass junction. The new alignment
would be designated as US B3 and would handle the north-south truck movements outside the Hardy
urbanized area. The east-west traffic (maostly tourist based) would remain on the existing alignment
through town. In addition, due to safety reasons a fully-actuated signal is proposed at the existing
LS 653/US 62 junction east of the Spring River, These signal installations require further study to
ensure that all applicable MUTGD warrants are satisfied.

3.7 INTERIM IMPROVEMENTS

In recognition of the fact that the funds reguired to incorporate proposed improvemants in their entirety
will be substantial, a program of interim improvements has been developed. “Interim improvements”
are defined in this study to include thosc capacity (LOS E or F) or safety improvements that are
needed under existing (Year 1994) conditions, including replacement of structurally obsolete bridges.

The improvements are prioritized as "High,"” "Medium™ or “Low" priority.

The following interim improvements are suggested based on the traffic volumes, existing level of
scrvice as calculated in Chapter 6, site visits, public involvement, constrained existing ROW along
populated areas within the study corrider and on the existing accident rates as detined in Chapter 2
of this report, All proposed signal installations sheuld be confimed through appropriate MUTCD

warranl sludies,

High Priority:

A)

8)
C)
D)
E}

Widen to four lanes undivided from Black Rock to Hardy by connecling the existing truck
climbing lanes.

Install a fully-actuated traffic signal in Hardy at the intersection of US 62 with US 63.
Install a semi-actuated traffic signal in Viola at the intersection of US 62 with SH 223,
Construct a four-lane divided pariial access contrel bypass around Hardy.

Construct a four-lane divided partial access bypass around Black Rock-Portia or realign
read and reconstruct appreaches and reconstruct the “SH 25, Black River,” and the

“Black River Relief” bridges. (Bridge numbers 02112 and 02183, respectively).

Medium Priarity:

Al
B}

C)

Widen to four lanes undivided section from west of Paragould to SH 168.

Construct a four-lane divided partial access control bypass around Imboden, orfand
install a semi-actuated traffic light in Imboden at the intersection of US 83 with US 62.
Gonstruct & left turn bay and install a fully-actuated traffie ight in Cherokee Village at the
intersection of US 63 with SH 175 Spur,

Low Prrority:

A

B)

G}

Widen lanes and shoulders to 3.6 m (12') and 2.4 m (8') respectively, from Salem to
Vicla.

Rehahilitaie the "Flat Beard Road Slough” bridge (Bridge 01891), which is located near
the Lawrence!/Greene county line.

Install semi-actuated traffic lights at the following locations:

« In Gepp, at the Intersection of US 62 with SH 87.

+ In Glencoe, at the intorsection of US 62 with SH 283 southbound.

= West of Ash Flat, at the intersaction of US 62 with SH 288 northbound.

» East of Hardy, at the intersection of US 63 with SH 175 nonthbound.

« In Ravenden, at the intersection of US 63 with SH 90 northbound.

Proposed Alternatives
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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 in the State
of Missouri. However, the Missouri Department of Transportation (MoDOT) is moving forward with
plans to improve US 412 from Kennett to Hayti. Missoun. The preferred altemative for US 412 is a
four-lanc divided expressway with at-grade intersections except at intersections with |-55 at the Hayti
end of the project and at US 412 south/Missourni state highway (MO) 25 nonth near the Kennett end
of the project. Mostly, the project involves adding two lanes north of the existing roadway in Pemiscot
County and adding two lanes south of the existing roadway in Dunklin County. However, for
approximately 5.5 miles, the existing recadway would be left in place as an outer road and four lanes
would be constructed 1o the north of the existing roadway. Also. as par of the preferred alternative,
MO 25 and US 412 would be moved to the east of Kennett. The draft environmental assessment was
submitted to FHWA on April 8, 1997, The final environmental assessment is scheduled to be
submitted by the end of 1997, The first construction project is tentatively schedulad to be let by the
year 1899 or 2000,

The section of US 412 from south of Kennett to the Arkansas state line has not been studied at this
time, and no spocific plans exist for its immediate improvement. Any such improvements will be a
function of improvements being planned as considered in Arkansas, MoDOT is currently the lead
agency in a study tc improve the St. Francis River Bridge, which is located over tha St. Francis River

at the Arkansas-Missoun state line and is the eastern terminus of this study.

Proposed Alternatives
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Chapter 4

AFFECTED ENVIRONMENT

This chapter describes the existing environmental cenditions and the impact of the Proposed
Altematives on it. The impacts of the Proposed Alternatives provide a basis lor comparison between
the different alternatives and for the feasibiiity evaluation of these alternatives.

4.1 LAND USE

4.1.1  Agricultural Land

Any land area that is cultivated ar has been cleared for pasture is considered agricultural land.
Pasture adapted plamt species include Bermuda grass, lovegrass, fescue and lespedcza. The
westem and eastern porticns of Greene County are primarily used for agriculiure. The primary crops
in the eastern portion are rice, soybean, cotton, corn, small grain and grain sorghum. The crops of
cheice grown in the westem portion of the county include cetten, 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 while most
farmsteads and dwellings are located in the central portion of the counlty. In the west-central portion,
areas along the Black River and the extreme northwest portion of the county have been cleared and
are primarily used as pasture lands. Some sections of land located in Sharp County are utilized for
pasture use. Areas located within Fulton Gounty that have gently sloping soils have, for the most part,
been cleared for pasture. The extent and guantity of agricultural land affected by the altematives has
{o be assessed in the next phase of the project.

41.2 Forest Land

Forested areas primatily consist of low-grade hardwood and cedar. The varety of tree spocies found
in the forested areas includes southern red oak, eastern red cedar, shorl leaf pine, loblolly pine and
black walnut. In the northwest portion of Lawrence County most of the area is wooded. Some
paslures 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

the Spring River. The malority of the area along the highway route in Sharp County is mainly used
as woodland, consisting of low-grade hardwoods and cedars and as habitat for wildlife. Areas within
Fulton County that have modcrately steep sloping soils primarily consist of low-grade upland
hardwood timber. The only portion of Baxter County that is of concem is the eastern portion. This
portion consists of low-grade hardwooeds and cedar. The central portion of Greene County is primarily
wooded. The only wooded arcas that cccur in the western portien of the county are areas along
stream channels and bayous. The exact area of forest land along the corridor affected by the
alternatives necds to be determined in the next phase of the project.

4.1.3 Residential Land

Residential land along the corrider is primarily located in small community clusters. There are a tew
scattered residential properties along the corridor. The exact extent of the properties and acquisition

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

4.1.4

The commercial lands are within small communities and towns and arc mostly owned by local

Commercial Land

businesses. No major industrial establishments were found along the corrider which would roquire
relocation,

4.1.5 Water Areas

The major waterways aleng the corridor are listed below (from west to east):

Shipman Creek Sugar Creek Clear Creek
Davenpon Creek Humgphrey Creek Brushy Creek
Miller Creek fMartin Creek Stennitt Creck
Lick Creek Browns Craek Black River

Wild Horse Creek Spring River Cache River
Spring River Harding Creek Old Sugar Creek
Fiat Creek Wayland Creek St. Francis River

Cabin Creek Lawscn Cresek

Affected Environment
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4.1.6 Wetlands
The altematives studied are lacated in the current US 412 comidor from the east side of Norfork Lake
to the Missouri state line. From the north-central part of the state to the notheast comer, the corridor

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

The intent of the Preliminary Wetland Assessment (PWA) is 1o make preliminary determinations and
linear distance estimales of probable wetland areas along the referenced route, and 10 characterize
those arcas based on probable soil and hydrelogical attributes of the locale in which they may ocour
The PWA is being undertaken using limited resources: sife base {route) maps, U.S. Department of
Agriculture (USDA), Natural Resource Conservation Service {NRCS), 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, lincar 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 conducted prior to any
caonstruction work. Also, besldes 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 are primarily undear the authority of the
USDAMNRCS. under compliance requirements of the Food Security Act {(FSA) of 1875. Differentiation
between those wetland types {based on regulatory junsdiction 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) scrub-shrub wetlands and (4) forested wetlands. For purposes of this PWA,
a most likely wetland type will be proposed for each probable wetiand area encountered, with full

realization that ground-proofing will be required at a later date.

Waorking Definitions

The following working delinitions will be utilized throughout this report as necessary:

Wetlands: Areas that are inundated or saturaled by surface or groundwater ior a freguency and
duration sufiicient to support, and that under ncrmal circumstances de support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands 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, farmed wetlands are mainly located
along the drainage ways on agricultural lands that have 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 ponding of local runoff. The NRCS

iz responsible for identification of these wetlands,

Prior Converted Wellands: Wetlands converted to cropland prior to December 23, 1985, but have
been out of production for five years and efther wetland hydrology or vegetation has been altered.

The NRCS is respensible for identification of these wetlands.

Herbaceous Wetlands: Generally a temporary vegetation type indicative of highly disturbed areas
such as abandoned agricultural land (prior converted) or perhaps modified hydrology 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 butionbush
(Cephalanthus occidentalis) and black willow (Salix migra). NRCS or COE may be responsible for
determination, dependent upon other factors such as prior use and wetland age.

Scrub-Shrub Wetlands: Successional area in transition from herbaceous wetlands to wooded

wetlands or perhaps persisting under frequent disturbance, Buttonbush and black willow are usually

Affected Environment
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dominant. These wellands typicalty occur on land that was cleared years ago for agricullural 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, meostly under COE |urisdiction, are typically dominated by
buttonbush and black willow.

Wooded (Forested) Wetiands: Wetlands which exhibit forest communities. Several types of wooded
wellands exist. Types fikely to be encountered duiing this project are. Bald Cypress - Water Tupelo,
Overcup Oak - Water Hickory, Red Maple, Willow Oak - Nuttall Oak, Mesic Oak - Hickory and Mixed
Hardwoods. These wetlands, which are under COE jurisdiction, are most likely situated in association

with the larger drainages or in isolated woodcd areas that were never cleared.
Physiographic Regions

Ozark Highlands: The cormdor will pass through the Ozark highland physiographic regian irom the
starting goint near Henderson {Baxter County) eastward through Fulton and Sharp Ceunties ta Black
Rock in Lawrence County, This region is charactenzed by gently sloping to rclling uplands in the
weslermn and central pans of the corridor {Salem Plateau) to deep hellows and high ridges in Sharp
and western Lawrence Counties. Soils are primarily residuum of sedimentary rock consisting of
limestone, cher, 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,

primariy hetbaceous and associated with tioedplains, though some perched weotlands may exist.

Deita: Starting at the Black River crossing at Black Rock and eastward all the way to Crowiey Ridge
at the SH 141 intersection near Walcoll {Lawrence and Greeng Counties) and from the east side of
the ridge at Paragould to the Arkansas/Missouri state line, the corrideor will be passing through the
northwestern portion of the delta physiographic region. The undulating to level topoagraphy of this
broad alluvial flat, or loessal plain, consisting primarily of soils formed in alluvial and eolian sediments

on floodplains covered with a silt-laden layer of windblown sediments, has caused wetlands to be

prevalent in this area. At the 8H 141 intersection near Walcott the loessal plain of the della region is
interrupted by Crowley Ridge, a distinct and separate physiographic region. East of Crowley Ridge
at Paragould, the loessal 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
bottoms).

Significant streams, rivers and waterbodies encountered along the corridor in this region are the Black
River, 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 scuthwest-northeast direction across the central parnt
of Greene County. It rises abruptly from the plains and its beundaries are distinct. The corridor
crosses the ridge between the SH 141 intersection near Walcott and Paragould, where it is
approximately 14.5 km (9 miles) wide. The ridge proper is well-drained to moderately well-drained,
with much of the area being wooded and highly eroded. Streams within the ridge are fast-flowing.
Thus, the scils en their floodplains consist of mixed silty and sandy material which range from
somewhat poorly-drained to moderately well-drained, Any wetlands which may occur would maost

likely be limited to herbaceous or scrub-shrub type of small area in association with stream floedplains,

Preliminary Wetlands Assessment

Baxter County: Soils of the Arkana-Moko and Doniphan complexes dominate the US 412 corridaor
in this county. These soils are not hydnc nor are they known to bear inclusions of hydric seits. Thore
are no permanent stream crossings along the route. No wetlands are likely to be found along the

route in Baxter County.,

Affected Environment
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Fulton County: One small [<0.16 km (0.1 mile) length] area of Sturkie silt loam, frequently Hlooded,
in the Shipman Creek bottoms, 1.6 km (1 mile) west of Viela. Hydric inclusions are possible, but the
area should nat present a problem.

Somewhat broader area of Sturkie silt loam along Town Branch in Salem, approximately 0.8 km (0.5
mile) in length. Par of this area, along the southem boundary of the corridor, appears to be weoded.
This should be consldered a possible problem area reguiring a site visil,

The corridor crosses several intermittent stream beds which are comprised of soils from the Secesh
and Elsah group. These areas are characterized by frequent fiooding; they are generally quite narrow,
appear to be in pasture and shouid not present a wetland problem. However, they should be chacked
by a wetlands expert.

Sharp County: Several Intermitient stream beds will be crossed, exhibiting soils from the Razort loam
and Sturkie silt lcam groups. Thesc crossings should not present a problem but should be checked
oul.

The Spring River crossing [an approximate distance of 0.32 km (0.2 mile}] at Hardy necds (o 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 namoed
creek beds that are frequently flocoded. containing Captina silt loam or Hontas soils. These areas

should not present a problem but need to be checked out,

The Spring River floadplain 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
invesligated lurlher as it appears to be in pasture {possibly farmed wetlands} and likely will not present
a preblem.

Adjacent to the Spring River and 1.6 km {1 mile) east of the Spring River crossing lies another area
of Healing silt lcam. This area [an approximate distance of 0.8 km {0.5 mlile}] appears to he partially
waoodead and should be investigated further.

Just east of Imboden, at the confluence of Wayland (Chaplin) Creek and the Spnng River, lics ancther

area [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 comdor passes through fammiand,
ptimarily rice, cetion and soybeans, with the major exceptions of the Black & Cache River Botioms
and the Portia Bay area. These exception areas are likely to include high-quality weoded, herbaceous
or scrub-shrub wetlands which may require Section 404 and 410 permits, including official wetlands
delineations. Total corridor distance reguiring further investigation In these areas is estimated at
approximately 2 km (1.25 miles).

Greene County: From the Cache Rwer to the SH 141 intersection near Walcoll. on the westem edge
of Crowley Ridge, and from the eastem side of the ridge at Paragould to the Arkansas/Missoun state
line, the cormdor again passes primarily through croplands much like those encountered in eastemn
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)] and the arga from Big Slough
Ditch to and including the St. Francis River bottoms in the east {an approximate distance of 3.2 km
(2.0 miles)]. Like aother major waterbodies encountered in eastem Lawrence County, these areas are
very likely to include high-quality wooded, scrub-shrub or herbaceous wetlands which may require
Section 404 and 410 parmits, including official wetlands delineations. In the Crowley Ridge portion
of the county there are several intermittent creek beds and first order named creek beds consisting
of solls which may bear hydric soil inclusions. Of particular interest are Sugar and Eight-Mile Creeks,

on either side of the ridge. These 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 km (1.0 mile)]. Also, several drainage

ditches which sheuld be investigated are crossed by the corridor.

Summary

This section lists by caunty the estimated linear distance along the US 412 corridor which may require
further investigation, COE Permits or wetland delineations {refer to Table 4-1). Also noted were other
carndor features which may require further investigation, but were not of significant linear distance

a'ong the corridor to assign an approximate distance.

Ficld verification will be necessary in all

instances. All potential wetland areas have been mapped and included in Appendix A

Tahles 4-2 and 4.3 show the asseciated cosls with delincation/mitigation of the wetlands for all

alternatives.

Table 4-1: WETLAND AREAS

Estimated
Weiland Linear Likely Wetland Dther Areas 1¢
Couinty Distance Types Investigata
Daxte: 0 NA Mo
Euiton 1k (D28 mille) Herbaconus Intermiticnt streams |
sorub-shrub
wooded
HhAp £.3 k(0.2 mila) Herhaoeous [rtermitiant strearns
wooced
Lawreroy i 4.4 Em (275 mies) Herbaceous Intermitlont and
] scrub-shiruly pe-ennigal streams
wianded
Creene 54 km (34 miles) Herbaceous Dramage dilches

scruls-shrub
wdied

Exhibits 4-1 and 4-2 show the potential wetland area in the vicinity of the Black and Cache Rivers.

respectively.

Exhibit 4-2: TYPICAL WETLANDS AT CACHE RIVER (NORTHEAST VIEW)

Affected Envircnment
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Table 4-2: WETLAND DELINEATION COST®

Kilnll:nngters Estimated Multi-Lane Rural Four-Lane Divided Rural
(km) "’E:::rd Base Case Two-Lane Rural Arterial Highway Highway Four-Lane Freeway
Distance | Add, ROW Add. ROW Add. ROW Add. ROW Add. ROW

~ County From Te (meters) (meters) Cost (meters) Cost (meters) Cost (meters} Cost (meters) Cost
Baxter ¢ 0 0 0 $0.00 0 $0.00 0 $0.00 0 $0.00 0 $0.00
Fulien ! 33.15 33.31 160.00 0 $0.00 6.8 $220.00 168.0 $570.00 216 $680.00 92.0 $2,910.00
Fulton 5215 52.95 800.00 0 $0.00 68 $1.080.00 P 18.0 $2,850.00 21.6 §3,420.00 92.0 $14.550.00
Sharp 95.6 9592 320.00 0 $0.00 38 $240.00 15.0 $850.00 168.6 $1,180.00 89.0 $5,630.00
Lawrence 122.4 123.2 B00.00 0 $0.00 8.8 $1,390.00 20.0 $3,160.00 23.6 §3,730.00 94.0 $14,870.00
Lawrence g | 124 124 4 400.00 0 S0 00 8.8 $700.00 20.0 $1,580.00 23.6 $1,870.00 a4 .0 $7.430.00
Lawrence 132 133.2 1,200.C0 0 $0.00 8.8 $2,090.00 200 54,740.00 23.6 $5,600.00 94.0 §22,230.00
Lawrlence 171 173 2,000.00 0 $0.00 8.8 $3,480.00 20.0 $7.910.00 23.6 $9,330.00 94.0 $37,160.00
Greene 173 173.64 640.00 0 $0.00 10.8 $1,370.00 22.0 $2,780.00 256 $3,240.00 96.0 $12,150.00
Greene | 1917 182.5 800,00 0 $0.00 10.8 $1,710.00 22.0 $3,480.00 25.6 $4,050.00 96.0 $15,180.00
Greeng 201 201.8 800.C0 0 S0.00 10.8 $1,710.00 22.0 $3,480.00 25.6 $4,050.00 S96.0 $15,180.00
Greenc 213 216.2 3,200.00 0 $0.00 10.8 $6,830.00 22.0 | $13,920.00 25.6 $16,190.00 96.0 S60,730.00
B TOTAL COST: $0.00 $20,820.00 $45,420.00 $53,340.00 $208,020.00

* Note: Assumed $800.00 per acre is wors! case scenario.
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Table 4-3: WETLAND MITIGATION COST**

Log
Kilometers Estimated Four-Lane Divided Rural
(km) Wetland Base Case Two-Lane Rural Arterial | Multi-Lane Rural Highway Highway Four-Lane Freeway
Dii-;?::;a Add. ROW Add,. ROW Add, ROW Add. ROW Add. ROW

. County From To {meters) (meters) Cost {meters) Cost {meters) Cost {meters) Cost {meters) Cosl
Baxter 0 0 0.00 0 $0.00 0 $0.00 0 $0.00 0 $0.00 0 $0.00
| Fulton 1 35.15 33.31% 160.00 G $0.00 6.8 $1,080.00 18.0 $2.850.00 216 $3,420.00 92.0 §$14 550.00
: Fulton 52.15 52.85 B0O.OO G $0.00 6.8 $5,380.00 180 $14,230.00 216 $17,080.00 92.0 $72 750.00
Sharp 856 95.92 320,00 0 $0.00 3.8 $1,200.00 168.0 $4,740.00 18.6 $55,880.00 89.0 $28,150.00
Lawrence 122.4 123.2 800,00 0 $0.00 8.8 $6,960.00 20.0 $15,820.00 236 $18,660.00 94.0 $74,330.00
Lawrence 124 124.4 400.00 0 $0.00 88 $3.480.00 20.0 $7,910.00 23.6 $9,330.00 24.0 $37.160.00
Lawrance 132 133.2 1,200.00 0 $0.00 8.8 $10,440.00 20.0 $23,720.00 23.6 $27.990.00 94.0 $111,500.00
Lawrence 171 173 2,000.00 0 $0.00 8.8 $17.4G0.00 20.0 $39,540.00 23.6 $46,650.00 64.0 $185,820.00
Greene 173 173.64 640.00 O $0.00 10.8 $6,830.00 22.0 $13,920.00 256 $16,190.00 96.0 $60,730.00
Greene 191.7 192.5 800.00 H $0.00 10.8 $8,540.00 220 $17,400.00 25.6 { $20,240.00 896.0 $75,910.00
Greenc 201 201.8 800.00 0 $0.00 108 $8,540.00 220 $17,400.00 25.6 | $20,240.00 96.0 $75,910.00
Greene 213 216.2 3,200.00 ¥ $0.00 10.8 $34,160.00 . 22.0 $69 580.00 25.5_ _ $80.970.00 896.0 $303.640.00
TOTAL COST: $0.00 $104,010.00 $227,110.00 $266,650.00 $1,040,450.00

** Note: Assumed $4,000 per acre in worst case scenario.
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417 Park Land

Park lands along the existing cornridor were found within the city limits. However, none of these parks

will be affected due to the fact that all altemnatives require a bypass,

4.1.8 Cemeteries

A visual inspoction was conducted along the study arca to determine the locations of all the

cemetearies in the study area. Table 4-4 lists all cemetery locations and the cost asscciated with

relocation.

4.1.9 Floodplains

Flcod Insurance Rate Maps (FIRM), published by the Federal Emergency Management Agency

(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 Norork, Hackney Creek, Flat
Creek, Cabin Creck, Sugar Creek, Humphrey Creek, Martins Creek, Browns Creek, Wayland Creek,
Lawson Creek, Clear Greek, Brushy Creek, Stennitt Creek, Pottia Bay, Black River, Cache River and
the St. Francis River  All results obtained from the FIRM maps are shown in Table 4-5.

The FIRM zone designations are explained as follows:

Zone A; Base flood elevations and flood hazard factors not determined for 100-year flood.
Zone AE: Base fiood elevations and flood hazard factors determined for 100-year floed.

Table 4-4: CEMETERY LOCATIONS

Log I f
Kilometers ; Four-Lane Divided Rural
(km) iit:nm?md Base Case Two-Lane Rural Arterial Multi-Lane Rural Highway Highway Four-Lane Freaway
etery
Linear Add. : Add, Add. Add. Add.
Distance | ROW ROW |No. of ROW | No. of ROW | No. of ROW | No, of
County |Cemetery Name | From To (meters) [{meters)| Cost [(meters)| Plots Cost (meters) | Plots Cost {meters) | Plots Cosl {meters) | Plots Cost
Futen jAgnos Churchof| 71.0 712 150.0G 0 $0.00 6.8 i | $100,000.00 180 27 S270,000060 | 216 32 $320,000.00 | 920 138 |51,380,000.00
Christ
Sharp Highland 88.5 88.6 150.60 0 $0.00 3.8 £ $60,000.00 15.0 23 $230,000,00 18.6 28 $280,000.00 | 890 134 |[51,340,000.00
Sharp Old Hardy 99.5 93.7 150.00 0 $0.00 3.8 6 $60,000.00 15.0 23 $230,000.00 18.6 28 $280,000.00 | 82.0 134 151,340,000.00
Sharp Church ¢f Jesus | 100.7 | 1009 15000 o 50.00 38 6 $60.000.00 15.0 23 $230,000.00 18.6 28 $280,000.00 | B82.0 134 |51.340.00000
Christ of Latter
Day Saints
TOTAL COST*: $0.00 $280,000.00 $960,000.00 $1,160,000.00 $5,400,000.00
*Note:  Assume 510,000.00 per plot is worst casc seenario

Assume 100 sguare meters per plot
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Table 4-5: FIRM ZONE DESIGNATIONS

Creek or Area Zone Deslgnaticn
| Lake Norfork by Fanther Bay A
Hackney Creak A
Fal Creek A
Cabin Crek 2
Sugar Creek A
Humphrey Creak A
Wariins Oroek A
Drowns Creek A
Wwayland Creel AE
—awaem Creek A
Clear Creek A
Brishy Crosk A
Stannt Lreek &
Portia Bay A
Biarh River A
Zache River A
=t Frangis Fiegr A

The areas with substantal impacts are Partia Bay, Biack River, Cache River and 5t Francis Rive
All these areas do not have elavation associated with the flood leve!l, howevenr, cursory review of
tepoagrapnic maps and comparison with flood maps indicaled that the 5t Francis Rivor may require
upta 3m 10 ft.) 6l Field vertication/study are requirsd to assess the extent of the actual fill required
n avery instance, All potential flicodplain areas have been mapped and included ih Appendix A. The

followisg Exhibit 8- 3 shows a typical tlood occumrence at Cacho Biver Crossing,
A YE td

4.2 WATER QUALITY

4.2.1 Surface Water
The study area lies witnin the White River Basin and the St Franwis Hiver Basin. For water quality
moriernng purceses, the White River Basin has been divided inte gleven stream sagments and the

S5, Franoie River Basin = divided into four segments. The following segments of the White River

Exhibit 4-3: TYPICAL FLOOD OCCURRENCE AT
CACHE RIVER CROSSING (NORTHWEST VIEW)

Basin fraverses the study area! Bayou DeView and tnbutaries (scgment 4B); Cache River and
tributanes (scgment 4C). White Hiver from the mouth of the Black River to the mouih of the Buftalo
River {segment 4F): Black River, Strawberry River and tributaries {segment 4G); Spring River, South
Ferk Spring River and Eleven Point River (segment 44} St. Francis River (segment 5C} of the 51
Francis River Basin alsc traverses the study area. Basad upon the 1296 Arkansas Water Quality
Inventory Report, Table 4-6 illustrates the number of permitted outfalis occurring in each stream

segment per basin.

All previously mentioned stream segments are designated for propagation of fish and wildlife, prmarny
("swimmabie") and secandary contact recreation, domestc, agncultural and industrial water supplies.
Stream segment 4F includes Baxter and Fulton Counties Outstanding state or national resource

waters make up 30.8 km (19.1 miles) within the segment, There weare no active monitoring stations
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located within the vicinity of the proposed construction site. It 15 assurmed that surrounding

waterbodies meet their designated uses.

Table 4-6: PERMITTED OUTFALLS CCCURRING PER SEGMENT

Stream Segment Number of NPDES Permits

White River Basin

40 15

4C 29

4F 32

4G 18

AH 8
St Francis River Basin

L 40

In stream segment 4B there are no streams that arc being monitored by the Arkansas Departiment of
Pollution Control & Ecclogy (ADPC&E). The only stream being menilored in this segment is Bayou
DeView. There are tributaries that flow into this stream that may be affected by any censtruction;
therefare, the water quality of Bayou DeView should be considered. The upper partion of this stream
is not mesating the aquatic lite use due to high turbidity and nutnent values. EBoth point and non-point
sources are believed to be responsible for this situation. Occasionally elevaled bacteria levels have
been identified that parially impair the primary contact use in the majority of the upper reaches of
Bayou DeView. Deownstream reaches werce assessed as having parntially impaired aquatic life uses
from the same causes; however, the lowest approximately 32 km (20 miles) of this stream appearto

be meeting all designated uses. Table 4-7 provides a summary of the water quality information for
Bayou DeView.

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
aqualic life uses were not met and that this use was only parially supported in the mid and upper
reaches of this waterbody. Siltation and excessive turbigity values from agneculture runoff was the
cause. Additionally, 40.3 km (25 miles} of these waters arc designated as extraordinary resource
waters, Stream segment 4B also contains a portion of Greene County. None of the waterbodies
contained in this segment were designated as outstanding state or national resource waters. A

surmmary of water quality informatien for Cache River and tributaries Is shown in Table 4-8.

Table 4-7: WATER QUALITY INFORMATION FOR
SEGMENT 4B - BAYOU DeVIEW AND TRIBUTARIES

Number of Maximum Minimum Standard

Parameter Mean . Samples Observed Observed Deviation
Dissalved Oxygen {mg/L) 8.53 23 1240 4.20 2.28
BOD/Day (mg/d) 2,88 24 6,70 0.50 1.46
pH 7.88 23 4.80 704 0.44
T8S (mag/L) 104.71 24 33800 3.00 206.93 |
NO, + NO.-N {ma/i) 0.97 23 279 0.05 0.77
Tnl. Phos, fmo/l) 1.21 20 4.14 023 |
Tat, Grg. Carbon (ma/l) 0.4 23 21.20 .00 4.36
T. Hardness (mo/L) 41.80 25 31100 20100 72
Chlaride fmglL} 17.07 24 4600 A.00 131
Sultate (mglL) 14.40 24 26.00 ¥.00 4.93
TOS (moyl) 189.15 24 331.00 107.00 G7.065
Turbidity NTU 109.95G 25 76000 B.0O 155.43

Stream segment 4G contains sections of Sharp and Lawrence Counties. Thare are 180.7 km (112.2
miles) ol streams designated as outstanding state or national resource waters. Scveral smalier
tributary streams in this segment frequently show elevated bacteria levels, which are probably due to
runoff from pasture land. Over 117 km (73 miles) of extraordinary resource waters in this segment

were assessed with partial aquatic lite impairment due to excessive turbidity levels.
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Stream segment 4H contaihs sections of Fulton and Sharp Counties.  About 74% of the waters
contained within this scgment are designated as oulstanding state or national rescurce waters. The
lower reaches of the Spring River, classified as extraordinary resource, indicate aquatic life impacts
from occasionally very high turbidity levels. These levels seem to be associated with major starm
events and are likely caused by land clearing to the edge of stream for pasture. The South Fork of
the Spring River, which in the past has contributed high bactena levels and excessive turbidity 1o the
Spring River, did not demonsirate these excessive levels over the pasl two years. Jane Creek water

qguality appears 1o be near pnistine levels.

Table 4-8: WATER QUALITY INFORMATION FOR
SEGMENT 4C - CACHE RIVER AND TRIBUTARIES

Number of Maximum Minimum Standard

. Parameter Mean Samples Ubserved Clhservod Ceviation

Dissalved Oxyzen (moil) B.&Y 18 10.80 6,50 1.3
BOD, Day {ma’L) .78 23 1:30 Q.20 .33
pH 761 25 819 .70 £.33

TS5 {mg/l} 27.00 24 B6.00 £.00 164
| NO, » NO,-N {mgl) 027 2 Q.44 0.10 .09

{ ToL Pnos. {img’L) 0.07 21 012 .04 0

Tor Org. Carcon {moil) ar2 24 1010 1.70 18
7. Hamdness {mal.) | 144 73 24 196.00 11500 18 82
Chigrice (mg/L) | 378 25 5.00 300 073
Sullate (mogL) £54 24 10.00 300 .43
TDS (maiL) 156,33 24 188.00 127.00 14 84
Turincity NTU 1550 25 B5.00 370 THES

Stream segment 5C contains the St. Francis River and its tributaries. Some notable tributaries that
may be affected by constructien 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 unsupporive to aqualic lile use. This is due to excessive turbidity and

silt load carried 1o the streams from row crop agricuftural activities. These conditions were encouraged

by the drainage of lowland areas by ditching and channelization of streams to facilitate the runcff. The
continuation of such activities and the continuous maintenance dredging of the ditches and streams

aggravates and further deteriorates the conditions.

The surtace runoff from the construction improvements, regardless of the proposed alternative, has
to be carefully conveyed to provent deposition of sediment into receiving creeks, streams or

tributaries. Sediment contral measurement, such as fences, hay bales, etc., should be incorporated

into the work.

4.2.2 Groundwater

According to the 1996 Arkansas Water Quality Inventory Repent. groundwater protection programs
are in varying stages of development by the State. The Arkansas Dapartment of Health enacted the
Wellhead Protection Program (WHPP) in 1891, Accomplishments of the program include develop-
ment of WHPFP for about 100 public water systems, delinealions of wellhead protection areas for more
than 300 wells, and outreach and technical aid programs, The Arkansas Soil & Water Conservation
Commission (ASEWCC) has ulilized funds from Section 106 of the Clean Water Act to identify areas
of the state which may be vulnerable to contamination frem nonpoint source pollution, especially

through the use of pesticides.

Groundwater protection authority within the Water Division of ADPCAE is provided within Act 472,
Arkansas Wator 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 the "Waters of the Stata” Include
subsurtace or ground waters, ADPCA&E is responsible for protecting groundwater from sources which
are not regulated by other federal and slate programs. A Storm Water Pollution Prevention Plan
(SWPPP) is required under the Nalional Poliution Discharge Elimination System (NPDES} general

permit for discharge of storm water.
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Since there is an absence of groundwater standards except for those coverad in the federal primary
drinking water standards, the Water Division 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 tanks and a myriad of other sources. Due 1o the lack
of groundwater guality standards, only the groundwater guality monitoring will be investigated 10
indicate the existing conditions of the aguifers located in the area of the proposed sile construction,

ADPCAE has established an ambient groundwater quality monitoring program in order to assess the
background groundwater quallly data from various aguifers on a statewide basis. At the same time,
it evaluates water quality in areas of specific interests. Samples have been collected every three
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 twe monitoring sites have

been considerad in this assessment due to their close proximity (o the proposed construction site.

The first is the Jonesboro, Craighead County site.  is located within the Gulf Ceastal plain province
region. The aquiters located in this region are part of a thick sequence of semi-consolidated
sadiments consisting of sands, shales and clays with sand representing the larger fraction. Local refief
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 separating the alluvial aquifer from the underlying Memphis aquiler, thereby
increasing the susceptibility of the deeper aquifer to contamination meving through the shallow aquifer.
The Memphis aquifer 1s the scurce for the four public water supply fields that supply drinking waler

{o Jonashoro.

A total of eighteen wells were samplcd dunng June of 1985, Fourteen wells were located in the
alluvial aquifer and four wells in the Memphis aquifer. Acceording to the 1996 Arkansas Water Quality
Inventory Report, there were elevated nitrate concentrations in the alluvial aquifer in two wells (11.3

and 1.9 mg/L) and ane in the Memphts aquifer well {(1.62 mg/lL). The Sacondary Maximum

Contaminate Level (SMCL) established 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 alluvial well, with a TDS concentration of 703 mg/L, exceeded the SMCL (500 mg/L). All welis

were analyzed for Volatile Organic Compounds (VOC's) with no detection.

The second monitoring site is located in Omaha, Boone County. This monitaring site is part of the
Ozark region located in the northem half of the state. Two of the mos! impeortant aquifers in northem
Arkansas are the Roubidoux formation and the Gunter Sandstene. The landscape exhibits moderate
relief with elevations ranging from 213 m (700 ft.) above sea level in the northeastern porlien of the
area 1o 488 m (1.600 ft.) near the center of the area. The geology of the area consists of cherty
limestones of the Boone formation occupying the central pertion of the area with the Cotter dolomite
exposed o 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
weood preservatives. The chief sources of pollution are service stations, septic tanks, pouitry and

livestock farms and an abandoned weod treatment plant

The thickness of the Boone formation ranges from zero to 61 m (200 1t.), and the Cotter dolomite may
be as thick as 152 m (500 fi.) thick. The presence of pentachlorephenol in Cricket Springs indicates
that there is stili 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, seplic tanks, sewage lagoons and wastewater treatment plants.

It is not believed that the proposed highway construction will adversely afiect the quality of
groundwater in the associated regions, however, occasionally construction activitias may provide
conduits between the ground surface and aquifer zones which may lead to contamination of the

aquifer. This should be studied in more detail during further design development stages.

Affected Environment

4-12




| cckwood. Andrews & Newnam, Inc.

US 412 Planning Study
Norfork Lake to Missouri State Line

4.3 HAZARDOUS MATERIAL SITES

A regulatory database search of potentially hazardous sites located within the siudy area was
perfonned. Database information utilized in the evaluation of petentially hazardous sites located within
the study are summarized in Table 4-9. This database information may not reflect unregistered
requlatory sites or sites which were not mappable based on regulatory agency infarmation, Sites
registered or reported to federal, state or local regulalery agencies after the preparation of this report
will not be included. Additionally, the extenl of the migratiocn of contaminants, if any, intc and within

the study area. including project ROW's, cannot be determined by this regulatory search.

Table 4-3: REGULATORY DATABASES REVIEWED WITHIN THE STUDY AREA

- Database No. of Siles
Permit Cempliarce System (FCS) 4

Alrs Facllity Systermn [AFS-Airs)

Section Seven Tracking System (85715)

MNatlonzl Compliance Data Base {NCLE)

Entarcament Docket System (Docket)

Federal Fac ity Infermation Systom (FFIS)

Chemicals in Commerce Infonmation System (CICIS)

PCB Handler Activity Data Systern (PADS)

Tox'c Chemiczl Releasa Inventory (TRI) System

RCRIS (S counties requestad) (RCRIS)

Comprehensve Envirenmental Response Compensation and Liability
Infonmation System (CERCLIS) i

e I e R Y i N e N R e

o

A summary of each regulatory database reviewed during this investigation is defined in the following

paragraphs.

4.3.1 Federal Databases

Resource Conservation and Recovery Information System (RCRIS); Treatment, Storage, and
Disposal Facilities (RCRIS-TSD)

The RCRIS-TSD report contains infermation peraining to facilities which cither treat, store or dispose
of hazardous waste. Information peraining to the status of facilities tracked by the Resource
Conservation and Recovery Act (RCRA) Administrative Action Tracking Systom (RAATS, dated
03/03/95) is included in the RCRIS-TSD Report.

Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS)

The CERCLIS database Is a comprehensive listing of known or suspected uncontrolled or abandoned
hazardous waste sites, These sites have either been investigated or are currently under investigation
by the EPA for the release, or threatened release, of hazardous substances, Once a site is placed
in CERCLIS, it may be subjectad to several levels of review and evaluation and ultimately placed on
the National Priorities List. As of February 1995, CERCLIS sites designated *No Further Remedial
Action Planned (NFRAP)" have been removed from the CERCLIS database.

Resource Conservation and Recovery Information System; Large Quantity Generators {(RCRIS-
LG)

The RCRIS-LG report contains information pertaining to facilities which either generate more than
1,000 kilograms {kg) of hazardous waste per month or meet other applicable requirements of the
Resource Conservation and Recavery Act (RCRA). Intormation pertaining 1o the status of facilities

tracked by the RCRA Administrative Action Tracking System (RAATS, dated 03/03/95] is included In
the HCRIS-LG Repon.
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Resource Conservation and Recovery Information System; Small Quantily Generators
{RCRIS-5G)

The RCRIS-SG report contains information pertaining to tacilties which either generate batween
100 kg and 1,000 kg {220 |bs to 2,200 Ibs) of hazardous waste per month or meet other applicable
requirements of the RCRA, Information pertaining to the status of facilities tracked by the RCRA
Adrministrative Action Tracking System (RAATS, dated 03/03/95) is included in the RCRIS-SG Report.

Civil Enforcement Docket
The Civil Enforcemeant Docket is the EPA's system for tracking Civif Judicial Cases filed ¢n the EPA's

behall by the Department of Justice This report conlains informalion on cases from 1872 to date

Toxic chemical Release Inventary (TRI) System of 1832
The THI report containg information on the industrial release and/or transfer of toxic chemicals as

reported under Title |l of the Superfund Amendments and Reauthorization Act of 1986 (SARA Title

Table 4-11: AEROMETRIC INFORMATION RETRIEVAL SYSTEM (AIRS) FACILITIES

).

Tables 4-10 through 4-13 show the sites identified within the study arca by the regulatery research

Table 4-10: PERMIT COMPLIANCE SYSTEM

Facility EPAID Facility Name Facility Address City Zip
ARDYE 32154504 Stanleys Thriltway LS G2 malam 72526 -
ARDY83270414 Black Rock Sand and US B3 West Black Rock 72415

Grave!
ARDIBE270414 Black Rock Crushing US B3 North Black Rock 2150206
Flant [
ARMDOS3144234 Hogan Ben M. Co, 8802 Us &3 Black Hack 72415
ARDSB3270414 Glack Rock Crushing US 83 North Black Rock 72415-0206
ARDSR3IZ70414 Black Rock Sand ann US €3 West Black Rock 72415
Girave
Table 4-12: RCRIS
Type of
Generator Facility EPA 1D Facility Name Facility Address City Zip County
Small Quantity | ARDRSAZRG Suuthern Ford Us 62 167, 112 Hardy 72542 | Bhamp
Exerpt ARD3ZB3287 Or. Peppoer Bottling | US 412 & Court St Paragould | 72451 | Greene
. | €o. ¢t Paragou'd
Exemp! ARDZR1147 Amencan Us ez W& Vio'a Bd Salem 2576 Felion
Palishing Inc | i )

The impact of any site on the altematives requirc more in depth study in future phases of the project.

Howeaver, the effect of sites listed in HCRIS Database on the alternatives are minimal to none. This

B — e s due to the fact th | in th ithin the city imits
" Facility EPA ID Facility Name Facilily Address City Zip s due t ct that all the sites listed in the dalabase are lecated within the city limits of Hardy,
AROOULBEER0 Iibceon, Town of Off LS 63, 1.6 km (1 mile) irmbodern 72434 Salem and Paragould, All these cities are proposed to be bypassed.
E of City
AROGOOS3TIET Hghland Sglare Coin LS 62 BT Hardy and Azh Flat | Charokee Village 72528
! Opsrated Table 4-13: PCB HANDLER ACTIVITY DATA SYSTEM
| ARGOOD1 803760 EBuwers Stone Co LIS /3, 3.2 kn (2 mikzs) E of Hardy LA ™
city Facility EPA ID Facility Name Facility Address City Zip
AROG 71473 i Busy Bee Car Wash - us sz Ash Flat 72513 | ARDOS3Z269228 Morth Arkansas Elecine Company | JeL ol USE2 & US 9 Salem __ 72578
i Ash Flat
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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 tolal of 72
RST/UST's aleng the corridor. Table 4-14 provides an estimate of the BST/UST's atfected by each
alternative. All others within the city limits will be bypassed. The typical cost of UST removal and

replacement is estimated at $25,000.00.

Leaking Underground Storage Tank Database {(LUST): The Leaking Underground Storage Tank
(LUST) database is & State-operated database. LUST is a computerized database utilized to obtain
specific locations of leaking underground storage tanks. The database has been in operation since
1688, When a spill er leak is reported to the Regulated Storage Tank Division of ADPCAE, a LUST
nurmber and facility number are issued for the reporting 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, facility name, facility's address and city.

Table 4-14: REGULATED STORAGE TANKS (RST)

Estimated Percentage of
Allernates RST/UST Affectad Estimate of RST/UST Affected
Base Case [ d
Twe-Lane Rural Adenal 5% 1
Multi-Lance Rural Highway 40% 6
Four-Lane Divided Rural Highway 605% B
Four-l ane Freeway L 12

Table 4-15: LEAKING UNDERGROUND STORAGE TANK DATABASE (LUST)

LUST No. Date | Time Location Address 1 City
03-C06 i1 0/51 13:15 Kay's Grocery and Gas LS B2 East Henderson
£8-001 10/6/83 11:05 Spring River Mini Mart LIS 62/63 Hardy ]

| £iR-002 1 1221/88 1 11:00 Red Mule Senice Stahon Ht 2US §2/412 | Hardy |

4.4 NOISE ANALYSIS

A noise analysis was performed for the US 412 project in which current noise levels generated by the
automobile and truck traffic on the road were calculated for several different typical residential
locations along the proposed route. Noise level projections 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.

4.41 Noise Abatement Criteria (NAC)

The unit of noise measurement in community noise assessment is usually the A-weighted decibel,
dBA. The dBA is the most commeon way of measuring noise for ite impact en hurman activitics such
as speech interference, sleep disturbance and general annoyance., Table 4-16 gives examples of
approximate sound levels in dBA associated with common activities and nolse sources for reference.
Since the sound level fluctuates greatly at most locations from one moment to the next, it is common
1o use an indication of the maximum levels 10 assess noise impact on a community. The L10th) is
defined as the dBA {noise level) within che hour which is equalod or exceeded for at least 10% of the
time. The FHWA and other U.5. Department of Transportation agencles have developed NAC for

cettain land use criteria based on the L10(h) values for the noisies! hour of the day.

These criteria, listed in Table 4-17, provide a basis for quantifying noise impacts and evaluating the
need for noise abatement treatment. For this project, Land Use Category B, which specifies a noise
abatement criterion value of L10(h) equal to 70 dBA, is appropriate for the residences along the
highway. Therefore, if the value of L10(h) caused by the project approaches or exceeds 70 dBA, it
is considered to be & noise impact on the community.

In addition fe the absclute criteria presented in Table 4-17, another way of assessing impact is
avaluation of the increase in L10(h) caused by the project. An increase of 10 dBA, representing a
doubling of the perceived loudness ¢f a sound, is usually considered a substantial increase and an

indicaticn of noise impact.
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4.4.2
To evaluate the expected noise impact of the project, a computer model developed by the FHWA
(STAMINA 2) was used to predict the expected noise due to the highway traffic. The expected noise
level at a lccation near a roadway depends on many factors which make the noise exposure unigue

at each location. The mos! important of the factors ars:

US 412 Planning Study
Norfork Lake to Missouri State Line

Table 4-16: COMMON INDOOR AND OUTDOOR SOUND LEVELS (dBA)

Quidoor Noise Sources

Jat tiyover at 305m (10040 h.) 100-10G <IBA
Gasoline lawrmower al 1m (3 1) o0-95
Deesel truck a1 15m {50 L) B0-20
MNoisy urban daytime 75-80
Gasoline lawrmower at 31m (100 1£) 70-75
Quiel utban daytima 15-50
Quiet utan niohttime 40-45
Cluiet suk:urbar nighttiene 35-40
Cralet rarnd mighttime 25-30
Indoor Nolse Sources

Mook band 106115 dBA
Texlle weaving plant a0-05
Food hlander at 1m {3 1) £5-90
Garoage disposal ot 1m {3 1) 75-R0
Mermat speech al 1m {3 1) 60-65
Large business oflice H55-C0
St whisper 1t 1m {3 fr) 3540
Bedroom al nightume 25-30

Noise Calculations

Distanca from the roadway

Number of vehicles par hour {vph)

Table 4-17: NOISE ABATEMENT CRITERIA
HOURLY A-WEIGHTED SOUND LEVEL IN DECIBELS (dBA)

Activity
Category L10{nR) i Category Description
A &0 Tracts of land in which serenity and (extencr) quiel are of exiraondinary significance
(exieron) and serve important putic needs ond where the presenvation of ihese gualites is
cssential f the area is 10 contnue 10 serve s intended pumposse. Sach areas could
include amphitheaters, parwular parks, or opeon spaces which are dedicaled or
recogniced by appropnate local officials tor activities reguiring special gualties of
serenity and quict
1
B 7D { Residences, motels, hotels, pubie (extenorn activities not included in categonies A
jexteriory 1 and B above,
G 75 Coveloped lands, propertias or [(Bxternn activibes not included in categories A and
jexterinr B abowe.
O — Undeveloped lands
C EE (intericor) | Reswdonces, motels, hotals, pubilic meating reoms, scheols, churches, libranes,
hospitals and aucilorums.

+ Speed of the vehicles

«  Mixture of vehicle lypes (automebiles, medium and heavy trucks)
«  Curvature of the highway

=  Grade (slope] of the highway

= Type of tetrain between the receiver location and the highway

=«  Any bamiers between the highway and the receiver

For the calculations of the US 412 study area, a number of simplifying assumplicns were made 1o
enable a projection of likely noise impact to be mada.  The highway was assumed to be straight with
a change in elevation of 7.6 m (25 fi.) per 305 m (1000 fi.) of distance, the ground between the
highway and any residence was assumed 1o be grassy or brush covered, and there were assumed
to be no substantial barriers between the highway and the residence. The latter two assumptions are
thought 10 represent typical conditions and the assumption of straightness will on an average be

correct, since a residence on the inside of a curve will have slightly greater noise exposure and one
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on the curve's cutside will have slightly less noise exposure. The assumption of a slight grade gives
a noise exposure prediction about 0.5 dBA greater than that for a Hat highway, but about 1.5 dBA less

than that for a severe grade.

In addition to the above assumptions, information about the traffic count, speed and type of vehicle
was obtained frem the project “travel demand forecasts,” which provided detaiied information for the
sixty-three sections of the highway. The mest recent (Year 1995) vehicle counts range from
approximately 2.200 to 16,000 vpd, depending on the location, and the projectea (Year 2017) vehicle
counts ranged from about 3,800 to 24,000 vpd. This is an increase of about 75% for most areas,
excep! around Paragould, where the increase is projected to be about 50%. In all areas, the peak
hourly traffic was assumed to be 11%: of the daily total. Truck traffic was stated o be about 10% of
the total for the part of the project west of the intersection of US 412 and 63 (about 40% of the
corridar] and 24% for the remaining easterm portion.  For the noise exposure caledlation, the truck

tratfic was assumed to be half medium and half heavy trucks.

The trafiic study also provided the average vehicle speeds for the vanous sections, ranging from 15
to 100 km/h (10 tc 60 mph). Since the noise exposure depends significantly on the vehicle speed,
separate calculations wero run al speeds of 30, 60 and 100 km/h (20. 40 and 60 mph) to indicate the

naise impact in low, moderate and high speed areas.

Ancther major factor in nolse exposure is the distance of the residence from the highway. In order
to allow estimation of noise impact for residences al ali distances, the following ranges from the

highway centerline were used in the calculations:

Near [151¢ 30 m (50 to 100 R.)]
Medium [30 to 60 m (100 to 200 f.}]
Far [60 to 126 m (200 1o 400 it.)]
Distant [120 to 240 m (400 to 800 1))

Although ne courits of residences classified by their distance from the highway is available, a briel field
survey of several small towns along the corridor was conducted to estimate the number of residences
potentially affected. The number of residences ranged from 4 per kilometer (Agnos} up ta 43 per
kilometer (Imboden), with an average of 16 residences per kilometer for the seven towns surveyed,

In the rural areas between towns, the number would obviously be much lower,

4.4.3 Noise Exposure Calculation Results

The resulis of the calculated L10(h) noise exposures are shown in Table 4-18, with the L10(h) value
shaded for those cases in which it approaches or exceeds the NAC of 70 dBA (63 dBA or more). For
the nearest residences [15 to 31 m (50 to 100 f1.)], nearly all would be expected {o approach or exceed
the NAC, regardless of the traffic volume, spoed or truck percentage, under both current and projectod
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 {1
m (100 to 200 ft.}] east of Walnut Ridge, due to the increased traffic volume and higher truck
percentages. On this section of the highway, even many of the residences 61 to 122 m (200 to 400
f1.) from the highway will approach or exceed the NAC. Those residences greater than 122 m (400
ft.) from the highway are nol expected to approach or exceed the NAC under either current or
projected conditions.

In addition to the calculation of the value of L10{(h) for various conditions, It may be more useful 1o
determine the increase In naise exposure expected to be caused by the increased trafiic volume
expected by the year 2017 and the possible 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 scme areas. A difference in sound level of about 3 dBA is the minimum that

15 usually noticeable and an increase of 10 dBA is generally considered to be a cause for doubling the

perceived loudness.
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Table 4-18: CALCULATED NOISE EXPOSURE VALUES [L10{h)]

Kilometer Near {15-30m) Medium (30-60m) Far (60-120m) Cistant (120-240m)

Seq. From = Ta 2017 AADT Speed (kmph) Ho. of Houses | Noise Exposure | Mo, of Houses | Noise Exposure | No. of Houses | Noise Exposure | No. of Houses | Noise Exposure
1 10.0 a00 7,235 BO 170 721 180 f9.0 120 B5.7 60 620
7 400 ER{) 10107 60 7 744 i0H 71.2 72 67.7 a0 629
3 LEO £5.41 12,145 i) 108 78 167 705 108 F2.2 54 651
g 4 EED 10040 15644 B 60 76.0 90 7o8 6D BY.2 30 £5.4
o 5 1060 1330 12701 B0 132 75.0 104 797 132 B9 7 [ 653
@ 3 133.0 152 4 18,544 G0 7H 7.6 16 74.6 78 70.9 e 67.0
o 7 1624 164.0 a ana o0 46 740 70 CH2 4R Bl 1 P 643
z 164.0 192.0 5,676 ] 112 74 6 168 682 112 661 [ £33
10 20a 5 2173 12 554 a0 a5 761 £3 716 35 700 18 661
3 i £0 40.0 7.731 a0 150 74.3 150 7.2 120 572 £0 ! 541
7 : 40.0 8.0 10,552 6o 20 744 ) 71.2 72 i B7.7 g €39
= i 580 85.0 8,641 B 136 78.0 i3 74.7 108 | 711 L3 672
£E 4 i 85.0 000 16,140 B 7= 783 75 75.0 A0 714 T) L
3% [ & [ 100.0 1230 13,197 [ 5 785 155 72.7 132 592 e [N
$E G | 1330 152 4 10,040 BD o7 762 a7 762 78 726 39 ] £8.E
- 7 I 152.4 ] 164.0 10505 i 55 76.2 ~ 6B 76.1 A6 716 z BT.8
B 1640 ] 1520 672 6o 140 808 1 140 73.0 112 69.0 56 E59
10 #0e.5 2173 12850 ) -".’E‘.]_. 44 TR 4G a4 759 B 718 e 570
3 10.0 an.n 5117 5 16D 74.3 150 712 [T 7.0 i) 5.1
2 400 5R.0 11,883 /0 147 74.4 ag 712 =4 67.7 36 £39
Y 3 SHU A5.0 20,027 44 152 791 135 76.7 A1 721 Ea 682
£ E 4 E5.0 160.0 17,526 0 a0 78.3 75 75.0 15 7i.4 30 £7.5
5 2 g 100.0 1330 14,683 70 195 75.9 165 727 59 692 66 653
== & 1230 160 4 29.42€ ] 116 B0.2 a7 75 £ 732 a9 651
=5 7 1574 ] 164.0 11.601 100 70 784 [ 751 35 716 0 BT E
= B 1640 | 192 0 7AE 100 188 76.2 140 730 B84 S0E 56 659
10 7065 ' 2173 14,236 100 == 78.4 a4 75.1 26 716 18 &7 E
1 10.0 200 8811 100 Z1n 74 2 150 712 a0 €79 ) 64.1
% 2 400 =0 17,770 0 128 76 0 S0 734 54 §9.9 18 6.1
g 3 585 5D 20,821 160 180 78 1 135 75.7 A1 72.1 a7 £8.2
v £ 3 BL O 1000 18,420 100 100 763 75 75.0 a5 714 15 675
3= 5 100 & 1330 15,477 BO 221 79.6 165 78.2 59 7256 3 7.6
- E 3 1330 160 4 21220 1011) 136 80,2 97 78.0 58 73.0 14 687
E 2 7 15241 164 0 12,485 KU 21 “78.4 3 75.1 35 716 12 C Thre
& R 164 0 1820 B,2=0 10 196 76.2 144 74.0 7] 60,6 24 BS.9
10 2085 217.3 15,030 110 B2 BO Y 22 771 78 71.6 g B7.8
1 10.0 a0 10.704 110 240 766 120 734 ] £9.9 A0 £6.1
> = 40.0 550 13572 90 144 76.6 72 73.4 54 694 i8 66.1
?: 3 SE0 A5 0 21614 110 216 79.1 108 75.7 T 721 27 582
‘8 z i B0 100.0 19,113 110 120 783 £0 75.0 a5 714 5 B/5
' '5 = 100.0 1430 1E.170 90 264 796 152 76.2 CE) 776 33 &7 e
B E 1320 152 4 22,015 110 155 802 78 76.8 5R 73.2 19 687
7 7 1504 164.0 13,275 120 %3 764 [ 751 35 716 12 £78
4 8 1620 19240 3045 176 224 76,2 iz 730 B 586 78 059
y: G 208.5 217.3 15823 120 70 B0.S =S 771 b 735 g 546

Note: Shacoo ool s are those i which the calculated L10ih) valee approschog o gxoeeds the Nowe Abalcmoot Critenon of 70 dBA,
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The projected increases in L10(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% growih +2.5 +3.8 +5.1
100% growth +3.0 +4.3 +56

444 Conclusions

Based on the computer medel of the projected noise exposure increase by the year 2017 of only
about 2 to & dBA from current conditions, the project should not have substantial impaet in regard to
noise increasge, since 3 dBA is about the smallest increase that people will normally be able fo notice,

and an increase of 10 dBA is associated with a substantial impact,

However, there are many areas where the NAC of 70 dBA is already approached or exceeded for
residences that are within 61 m {200 ft.) of the highway and in some areas out to a distance of 122 m
(400 R.). The increased traffic volume and speeds will mean that some additional residences will bo
expected 10 approach or exceed the NAC of 70 dBA. The typical increase of 3 dBA will approximately
double the range at which the noise exceeds the NAC. For instance, il currently the homes ina 61 m
(200 f1,) radius are in the 70 dBA range, then by the year 2017, the houses that will be in the 70 dBA
range will increase to 122 m (400 ft.),

In addition to the noise increases cxpected at residences along the current highway route. noise
Increases will be expected along any bypasses which may be buill as pan of the project. The
distances at which the NAC can be predicted depends on the tratfic volume and design speed. Also,

the current ncise level along the proposed bypass routes is likely to be much less than along the

present highway route, so substantial increases of 10 dBA or more may be anticipated if and when
the bypass is constructed.

4.5 EMISSIONS IMPACTS

4.5.1 Area Emissions

All five counties in the proposed study area are currently unciassified or in attainment of the National
Ambient Air Quality Standard (NAAQS) for all six criteria air pollutants. The six criteria air pollutants
include nitrogen dicxide (NO,), sulfur dicxide (S0,). carbon monoxide (CO). particulate matter less
than 10 microns in diameter (PM,.), lead and czone. Attainmen! means thal the ambient air

concentrations of these pollutants are lower than the NAAQGS. Therefore, little restriction exists for the

dispersion of air pollutants within the study area.

The EPA AP-42 factors for Mohile Sources (Table 4-20) were used to caleulate the exhaust emission.
Furthermore, projected year 2017 Average Daily Traffic (ADT) volume (plus latent traffic) for each
Proposed Alternative was used in cach segment along the corridor. The results are shown in Table
4-21. The hydrocarbons emission rate (in metric tons) is computed by the mulliplication of the

hydrocarbon emission factor with the number of annual vehicle kilometers of travel.

Table 4-20: EXHAUST EMISSIONS FACTORS FROM MOBILE SOURCES

Emission Factor
Pollutant gramsfkm grams/mile
Hydrocarbons (HC) 0.588 0.946
Carbon Monoxide (CO) &.666 10.728
Nitrogen Oxide (NGx) 0674 1.085
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Table 4-21: EXHAUST EMISSIONS FROM MOBILE SOURCES

improved Two-Lane Rural Arterial

= Log Kitometer 2017 ADT Base Case Multifane Rural Highway Four-Lane Divided Highway Faur-Lane Freeway

=3 ;

5, e b *é‘;rll"‘::‘“:t D':::": i’ Emission Rate D':::;': . Emission Rate D:a;?:d Emission Rate D::::::d Emission Rate D:al‘:l‘:: = Emission Rate
i} (km) (kmj} {vpd) {vpd) |{metric tonfyr)i (tonfyr) | {vpd) {mefric londyr) | (ton/yr) fvpd) |{metric tonfyr)| {(fonlyr) (vpd) ({melric tondyr) | (lonfyr) {vpd] |{mefric fonfyr] | (tondyr)
1 | 100 | 200 7.235 o 46.57 51.23 496 49.76 5474 | 1882 58 69 6455 | 2676 63 80 708 | 3489 68.90 75.79
2 | 4co | s80 10.103 0 39.02 42492 | 496 40.93 4503 | 1882 48629 5092 | 2676 49 35 5429 | 3469 5242 57.66
o 3 | &80 850 1E.145 8] 105.12 | 11563 496 107.59 118,74 1,882 11802 12762 | 2.676 120.62 132.66 J.489 12521 137.74
ﬁ 4 | 859 1000 15 644 0 50,35 5538 496 51.95 5714 | 1,882 S6.41 6205 | 2676 58.96 H485 | 3.469 61.51 67.67
€ | s [ 100 | 1330 12,701 0 B33 | 9892| 406 93.44 102.79 | 1.882 103.26 11358 | 2676 108,88 118.77 | 3.469 114.43 125.94
3 [ 1 1330 | 1524 16.544 0 7715 84 91 4496 749.25 87.18 1.852 85.62 03.53 2.E7B £8.33 a7.16 3,468 91.63 YOOL73
217 1 1524 | 1840 9,009 0 24 .41 26HG | 496 25.85 28.21 | 1,BB2 29.10 3201 | 278 a1.07 4418 | 3,469 33.05 36.35
=~ 164.0 | 192.0 6576 U 3350 36.85 496 3648 4013 | 1,882 4481 4029 | 2,676 40 58 5453 | 34849 54,34 50.77
T {9 | 1920 | 7085 07.836 0 48.55 108.40 | 496 100.30 110.33 | 1.882 105.21 11573 | 2,670 108 02 116.82 | 3,469 110.83 121.91
10 | 2085 217.3 12,354 ] S3aa 25 66 446 24.76 25.68 1,882 26.88 £9.57 | 2678 28,38 31 .28 24849 29 88 32.86
Tola | 587 97 B46.76 610.01 671.03 £71.68 738.85 706,99 777.69 | 742,28 814 48
1 I 10.0 A0.0 7225 B 52813 HAG.05 4496 564.34 B20.T7 1.882 66551 3206 2,678 T3 47 a5 62 3460 781,36 BSD 45
" 2 A0.0) 58.0 10,103 U 442 48 486.74 | 496 464 22 51064 | 1.BB2 | 52492 57741 | 2676 550,70 1567 | 2463 53443 653.87
a d 88.0 1 _8no 18.145 ] 1,182.08 1.311.28 496 1.224.66 | 1,347.123 1.882 131872 1,447.29 2,676 1.867 .88 1,504 67 3,469 1.419.58 1.601.98
E 4 85.0 1 100.0 16,644 0 S70.58 £28.08 496 589 08 B4 7.85 1.882 534 67 10364 2676 668 65 Tah52 | 34689 £07 54 THY .35
g ) 100.0 j_!&:!- 0 2.7 4] 1,013,854 1.121:83 4436 105867 1,165.64 1.882 1.370.96 1,268 .06 2676 1,834, 72 1,358.18 | 3469 1.298.40 1428 23
= £ 133.0 152.4 18.544 0 87538 OG22 a0 4485 H98.78 988.05 1.882 264,20 1,080 .62 2676 1,001 68 1.101.85 3,469 103842 1.143.03
E 7| 1524 1 1840 ERaE] n . 27688 304 55 491 290.86 319.95 | 1.882 32598 d62.98 | 2678 352.30 SH7E3 | 3469 374.78 412 26
Eé (3 154 | 1320 5,576 0 378,90 £17.8B8 496 413,609 455.06 1,882 50812 5893 | 2676 56221 618431 3469 Bi6.24 677 86
S g 1920 _i»_gﬂﬂﬂ.ﬁ 27,836 0 111757 1,229.32 496 1,137.48 1.751.23 1.882 148313 1,312 44 2,676 1,225.00 1.347.50 | 3,469 1.256.64 1.382 53
10 | 2085 217.3 12,354 0 26453 249058 436 275156 302606 1.8R2 30483 3350 2ETE J21.83 354.01 3,469 338.81 37269
Toial £.667.75 7.334.51 591793 7.609.72 7.617.04 8,378.74 BO7.53 |8819.29 B41755 | 9.258.29
1 100 400 7235 ¥ 53.41 58.76 4496 57.08 62.78 1.882 o7.31 7404 | 20476 7317 8043 | 3469 Ta.02 BG83
40.0 58.0 10,103 0 4475 4923 | 496 46.95 5164 | 1.882 5309 58.40 | 25676 6 61 €227 3469 8012 B5.13
E 3 58.0 85.0 18,145 g 120.56 132.62 448 123,60 156.24 1.882 123307 14637 | 2676 | 138 34 15218 3.469 143.61 167 .97
= - 850 100.0 15,644 { LTT5 63.52 406 Ga5R 05 H4 1.BB2 £4.659 7116 | 24676 6763 74.39 3469 T0.55 77.61
g 5 100.0 133.0 12,70 o 10314 113406 496 “E,._‘,? -} 117.83 1.8HZ2 118,43 130.27 2678 124.88 137 38 3463 | 131.32 142 45
g L] 133.0 152.4 18,544 4] T 8asd 97.28 486 90.90 9995 | 1.B82 7 .52 107.27 | 2676 101.31 111,44 | 3483 | 105.03 11560
E { 7 | 152.4 164.0 9808 4] 28.00 30.80 480 29 42 3236 | 1.BEZ2 3337 3671 ) 2676 35.64 39.20 | 3.469 37.80 41.64
= a 164.0 182.0 5578 0O 38.42 42.26 4806 41.84 46.02 1.882 51.29 56883 287G f6.80 £2.0h 3,469 62,32 68.56
= a 182.0 208.5 27,836 L] 113.03 124.323 486 115,04 126.55 1.882 120 €7 o da2y4a ) 2876 | 0 12383 136,78 | 3,469 12711 139.82
10 | 2085 | 2173 12,354 0 a.7h 20,43 ALG 2783 an Gl 1.BB2 30.82 da. 2578 J2.55 A580 | 3,469 3427 37.63
Toijal E74:34 741.79 G33.07 TH9.G2 Ti037 84740 810 .85 H#91.86 B51.31 936.45
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4.6 FUEL CONSUMPTION

Energy consumption can be determincd by analyzing the fuel consumption within the study area. Fuel

censumption can be calculated using the worst case scenario of each road segment. Table 4-22

shows the fuel consumption values,

The fuel consumption is computed by multiplying the annual vehicle kilometers of travel with tho fuel
efficiency rate of 6.8 vkt/L (16.41 miles/g} as per FHWA 1892. 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 Four-Lane Divided
Log Kilometer Base Case Rurai Arterial Multilane Rural Highway Highway Four-Lane Freeway
From To
Segment (km) | {km) Liters $ Liters S Liters 8 Liters s Liters $

1 10 A0 3320168 956,138| 3.441.8975 1.0564.762] 4,347,842 1,332,344 4,882,867 1.496257| 5382343 1,648 370
2 40 RO 4.310,339 1,320.852| 4 583446 1,404 542 5,348 004 1,638,416 5,804 169 1L.TB 619 6,275,943 1,007 BEE
3 pata as.0 7,701,514 2,360,037 8,119,855 2,480,234) 9,203,924 2848 012 8888760 3.061,243| 10,635,833 3;hu8, 220
& Bh 10000 1,970,858 GOE.877 2,048 245 627,048 2,257 527 681,782 2,382,754 7301668 2400028 765,787
5 100 133.0 2,066,606 B33,287| 2158144 661,337| 2415041 740,061 2,667 247 TEE,718| 2,708,660 B30,037
6 133 152.4 | 3708145 1.136,6231 3,848,314 1.178,270] 4,238,885 1,288 958 4 470,602 1,360,978 4 685242 1,435,752
/ 1524 | 184.0| 1253244 384.042| 1354230  £14.988] 1637641 501,836 1,805,611 653,308 1.961.569 601,100
8 | b4 1920 | 4.264285| 1,306,739 4636672 1226982 5757885 17624435 €410544| 1964435 7.016528] 2,150,131
10 208 5 2173 1.35?_7"{!‘_ ~_415.882| 1.411,138 432 428| 1.562.653 A7BBSE| 1,652,451 506371 1,735,828 531.924
|Latent Demand 22413435 6.868.3211 19.204.199 5,884 BB8| 10,238,825 3.137.566] 4482687 1.373.664 (8] O
Tolal 52.1606.842 15,685 908] 50804 222] 15574.477| 47,100,131 14,223 274| 44 448,794 13 E20B06] 42 851,074 13.131,202
Change from Base Case 0 0] -1.362.620 -411,431] -5,066,711] -1.552.634] -7.718.048 -2,365.102] -0.315,768 -E.BRA.?_;!‘#EJ

& 6,99 vititer (16,41 miles/gallon el efliclency value as per FHWA 1992),

US 412 Planning Study
Norfork Lake to Missouri State Line

@ B0.31/ (8.1 6/galy EFA average phce par gallan,

4.7 HISTORICAL SITES

construction area. Therefore, in order to determine if these sites and any unknown siles will be

The staff of the Arkansas Historic Preservation Program has reviewed the records that pertain te the impacted, it is recommended that a cultural resources survey be conducted in the EIS phase of the

project area. The staff has reported that one Nationai Historic District {the Hardy Downtown Historic project. Table 4-23 illustrates the site designation numbers and approximate locations. The mitigation
Distnict), seven individually listed National Register properties (six structurés and one bridge), two cost of histerical sites is shown in Table 4-24.

potentially eligible structures, and twelve historic ccmeternies are located in or adjacent to the

Affected Environment 4-21



Lockwood. Andrews & Newnam, inc.

US 412 Planning Study
MNerfork Lake to Missoun State Line

Table 4-23: HISTCRICAL SITES

Historical Site

ey g

Designaticn Site Location
LWOOET 305 m (1,600 1) Inside Walnut Ridge city Bmits, cast of westem partion of city limit; 15
a0 it
LWaOnGEa 427 m (1400 1) Inside Walnt Bidge city limits, cast ol waestern potion of city limits: 30
.~ m {100 ity nogh ol US 412
LWuOos? 540 m (1800 1) inside Walnut Bidge city hmits, east al western porion of city limits; 15
m S 1) noth ol US 412 :
LWaDs0 11189.0 m (36,700 L) cast of Walnut Ridge city limits; located on US 412
‘LWo03e 10092 m (33,100 1) cast of Walnut Ridge city imits; 82 m (300 IL) south of US B2
11 WOOES Within Imboden: 01 m (P00 L.} norh of US 63 & 61 m (200 #1.) nenhwest of US 62
L'tl"? EES Located within Havenden. 10 m {25 .} north of US B3, 92 m {200t} wesl of US %0
| 5Ho0Y3 Southeastorn porticn of Hardy: 51 m {200 f1.) ncdh o US 62
SHG042 | peated wilhin Hardy, 10 m {25 f1.) south of US &2
| SHOO042 Locatad wilhin Hurdy, 10 m (24 fi.) south of US 62
FLIGG01 2317 mTEO0 1) east of Agncs; 30 m (00 #1) norh of US 62 fund
FUCouZ 3050 m (10000 f1.) west of Agnes; €10 m (2000 L) noth of US 62

Custer-Herron Cemete ry

4600 m (15000 f1.) east of Lake Morfork: 0. m south of US 62

Gobbler Trot Cometery

2150 m (7000 1) ceust of Gepp. ©. m north of US 62

| Hickory Grove Cemetory

Z317 m (24000 1) east of Agnias: 61 m {200 1 ) east of US £2

Wiles Cemetery

7850 m (26000 1.} east of Agnos, 0. m{011.) northeast of US 62

Cemetery

FE50 o (25000 1) west of Ravendan: 7 m €25 1) narth of LIS 62

Kelly Coemelory

5182 m (17000 f.) southwest of Imboden; 8 m (0 1) east of US €2

| Cematery

Located 61 m (200 1) north of US 62 and 61 m (200 1] east of US 466 at Hardy

Cemeteny

|Located 350 m (1100 fi.) south of US 62 at Salern

Graves Cametery

17325 m (24000 f1.) west of Bavenden, 150 m (125 1.} norh of US 62

Hope Comelery

1625 m (2000 ft.) south of US 62 at Imbaeden

Cak Forest Cemaotery

|Nnr1hwe:=;1&r|‘|lpr.‘l_r_1ll}:1 ul Black reck 450 m (1400 1) north ot US £3

Table 4-24: HISTORICAL SITES MITIGATION COST*

Two-Lane Rural | Multi-Lane Rural |Four-Lane Divided Four-Lana
Base Case Arterial Highway Rural Highway Freeway
MNumber of sites 1] i i1 | 11 21
attscted ¥
Cost S0.00 SHEN5.000 $E05.000 SE05,000 51.155.000

*Mote: Cost of testing = assumed as 5,000 .00 per sile
Depending upon test resulls, the actual mitgation costmay be as mueh as 5100,000.00 per site,
An average assumption of S50.000.00 por site was used.

4.8 THREATENED AND ENDANGERED SPECIES
The Arkansas Game and Fish Commission has previded information on threatened, endangered and

cahdidate specics of animals, as well as species of concern, located within the study area.

Habitat Summaries For Endangered Species

Gray Bat (Myotis Grisescens): The gray bat is nocturnal and navigates by uttering a continuous
series of high-pitched cries that retum as echoes when the sounds bounce off solid objects. It roosts
in the daytime in caves, mines cr deep rock crevices. Gray bats feed almost exclusively on night-fiying
agualic insects, including mosquitoes. Colonies migrate between established matemity and
hibemation caves. Bals mate between Seplember and early Cciober upon armrival at the hibernation
cave. After mating, the temales go into hibernation. Males will feed for several additional weecks
Females give birth to a single young in May or early June. After emerging from hibernation, the bats
congregate in matemity caves, Gray bats primarily roost in caves carved out of limestane formations,
In the winter they seek deep, vertical caves with narrow entrances, Summer roasts and matarnity
caves are usually located near rivers or reservoirs where insects are abundant. Adult gray bats feed
over waler, along nvers or reservoir cdges. Since the gray bat population Is restricted to these lew
hibernation caves, they are parlicularly vuinerable to human disturbance. Deforestation and brush
clearing near cave entrances favor predators such as the screech owl, which are able to capture bats
more successfully in open habitat. Deiorestation can also deprive bats of safe migration roules. The

gray bat is found in Baxter and Sharp Counties.

The potential impact of any proposed alternative seems negligent due to gray bat habitats and the fact
that no deviation from existing alignment is anlicipated. However, upon final dctemmination of

bypasscs, the subject should be studied further.

Curtis’ Pearly Mussel (Epioblasma Florentina Curtisi): The Curdis' pearly mussel is found In
transiional zones between swift-llowing stream headwaters and the more lcisurely currents of lowland

meanders, |l bunes itself in substrates of sand and grave! er among cebbles or boulders, particularly
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in shallow water at depths of up te 76 cm {30 in ). Its eggs are fertilized in fall and larvae are released
in spring. Populations require clear, unsilled water. Impoundments created by damming rivers and
streams can drasticaily reduce water flows resulting in stagnant bottom waters and accumulation of
sill. Stream channclization and gravel dredging have reduced substrate stabilty. Poor land
management practices have further intensified problems of siltation and chemical runoff. The mussel

is found in the Spring River located in Fulton and Lawrence Counties.

Pink Mucket Mussel (Lampsifis Abrupta): Thc pink mucket mussel is found in the Current, Spring,
and Black Rivers located in Randolph and Lawrence Counties. It i a long-term breeder. Males
reéleasa sperm into the water in late summer or autumn, Females take in sperm but hatch larvae over
winter in gill pouches and release themn during the foliowing spring The pink mucket musse! inhabits
shaliow riffles and shoals of major rivers and tributaries. Itis 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 flows, alterad water lemperatures and seasonal oxygen deficiencies, Siltation smothers
musse| beds or decreases the abundance of fish hosts, which are nocessary to complete the mussel's
life cycle. The impact of the construction across the Current, Spring and Black Rivers which are the

subjects’ habitat should be investigated further.

4.9 GEOTECHNICAL OVERVIEW

This section summarizes the general geotechnical conditiens along the US 412 comdor in
northeastern Arkansas. The arca ot study extends from the east side of Lake Norfork in Baxter
County at the west to the Missouni state line located east 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 geclogic data

« Determine location of faults, cutcroppings, etc.

* Determine geotechnical considerations for bridges and retaining walls
» Hecommend locations for additional geotechnical investigations in subseguent phases

of project development

4.9.1 Overview of Physiographic Regions
The existing alignment of US 412 crosses two major physiographic regions. The westem portion of
the alignment is within the Ozark Highlands region. The eastem portion from Black Rock 1o 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 81, Francols Mountains of Missouri, In Arkansas, the bads
dip genarally southward toward the Arkansas valley. The dip is gentle near the Missouri state line but

incraases toward the scuth.

The rocks of the Ozark Highlands include beds of imestone, delemite, shale, sandstone, chert and

conglomerate. These beds range in age from Ordovician to Pennsylvanian.

The eastem portion of the alignment crosses the Mississippi Embayment physiographic region. The
Mississippt Embayment is a structuratl trough whese axis trends along the Mississippi Biver. This
region began subsiding in late Cretaceous lime and probably cenfinued until at least the beginning
of the Holocene. Most of the embayment is blankeled with Quaternary alluvium:. This alluvium is
underliain by up to several hundred meters of Tertiary and late Mesozoic manne and non-marine

deposits.

A geologic map of the area is presented in Exhibit 4-4. In addition, photos of geologic features along
the study corridar 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 4-7: QUARRY AND KING REDI-MIX NORTH OF
US 62/412, 6.4 KM WEST OF US 412/5H 284

Exhibit 4-6: RED SILTY CLAY WITH DOLOMITE FLLOAT - 2.4 KM WEST OF US412/5H 395

Exhibit 4-8: DOLOMITE NEAR HARDY AND CHEROKEE VILLAGE
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Exhibit 4-10: DIFFERENTIAL WEATHERING NEAR SPRING RIVER

Exhibit 4-12: DIFFERENTIAL WEATHERING 4.8 KM WEST OF IMBODEN
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Exhibit 4-14: TYPICAL DIFFE
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RENTIAL WEATHERING 4 KM EAST OF IMBODEN

492  Lake Norfork 1o Black Rock - Ozark Highlands

The highway alignment between Lake Norfork and Black Rock 18 underlain by Ordivician deposits of

the Salem Plateau. These Ordovician depcsits are of three principal formations:

%]

Cotter and Jefferson City Dolomites: The Cotter dolomite consists largely of dolomite
reck, but it includes shaie, chert and sandstone. The beds are made up of two principal
types of recck. One type is a massive, medium-grained gray rock, which becomes dark
an exposure. The other type Is a fine-grained, white to buff rock, known as “cotion
rock™. These two types are interbedded with each other and with thinner layers of

sandstane, shale and cher.

The Jefferson City dolomite consists of gray, crystalline dolomite with considerable chert
content interbedded with thin-bedded, fine-grained, lighter dolomite without chert, This

formation also includes thin beds of sandstone, shale, and colite.

Powell Dolomite: The Powell formation is about 60 m (200 A.) thick and consisis of a
delomite or magnesia limestone interbedded with calcarecus shale and some
copglomerate. Scme white chen is distributed through parts of the formation as

concenirically banded nodules, but 1s not abundant.

St. Peter Sandstone and Everton Formation: The Everton formation consists of three
divisions. The lower division Is a hard, sandy, compact magnesia limestone. The
middie division is a white. massive, finely laminated sandstone composed of medium-
sized and transparent quarz grains, The upper division is massive, compact, blue-gray
mestone interbedded with some sandstone, The St Peter formation consists of well-
rounded, medium-sized and transparent quartz grains. The cementation is calecium
carbonats. The sandslone is massive and friable and porous where weathered. The

thickness ranges from a feather edge 10 over S0 m (175 #1).
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The Cotter dolomite is the primary formation from Lake Norerk to Imbeden, There is an area near
Viola that crosses the Everton formation. South of Imboeden, the existing alignment crosses the Powel]
Dolomite and the Everton formation. The "Fall Line® {the boundary between the Qzark Region and

the Mississippi Embayment} is located just east of Black Rock.

In summary, mest of the alignment between Lake Nerfork and Black Rock should be within the Cotter
and Powell delomites. These dolomites are typically hard and competent, and often require drilling
and blasting within mass excavations. Within the competent rock, near vertical excavation slopes

should be appropriate.

In the Black Rock area, the Everton fonmation should be encountered. A sandy limestone with some
sandstone interbedding is anticipated.  This rock 15 also relatively hard and competent, The
reguirement for drilling and blasting can be anticipated. Near ventical excavation slopes should also

ke appropriate within the competent rock,

Weathering of the delomite and limestone bedrocks typically preduces a reddish brown silty clay,
sandy clay, or clay overburden. The overburden commonly contains a weathered chert *flcat”, The
amount of chen is related to the chert content of the parent formation. The thickness of the
overburden scils can be highly variable, ranging from a few centimeters 1o over 10 m {30 fi.) 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 other words, the upper surface of the bedrock is often highly irregular,
particularly in the imestone units. Portiens of a read 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 nermal, heavy-duty excavating equipment and

techniques. Some of the more broken and highly weathered bedrock may be excavated by ripping

ar with a large truck-mounted excavator. Excavaticn in the cempstent and highly weathered bedrock

will require drilling and blasting (see Exhibits 4-12 and 4-13).

As noted previously, excavations walls of near verical sheuld 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 8 m (20 ft.} or less. Within deeper cuts, flatter slopes and/or

Benches may be warranied.

Both the dolomite and limestene units are subject to solutiening. Fermation of sinkholes, however,
is not common. Generally, the solutioning is most extensive near the soil/lbedrock interface. This

interface is often the zone of condult-type groundwater flow,

Gaverns have developed in both the dolomite and imestone units. The limestone is generally more
goluble, and the presence of sandstone inferbedding enhances development. For those reasons,
there is apparently a greater occurrence of cavermns within the Everton formation than within the Powell

of Cotter formations. Many of these caverns have been mapped.

Structure foundations would gencrally be supported within the bedrock, Spread foctings should be
appropriate over most of the alignment betwean Lake Norfork and Black Rock. Within areas of deeper

overburden sails, drillad shafts or end-bearing piles would be appropriate,

4.9.3 Black Rock te the Missouri State Line - Mississippi Embayment
The perticn ot the alignment between Black Rock and the Misscun State ling crosses & 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. Quaternary Alluvium: Quaternary alluvium denotes the relatively thick sequence of
fluvial deposits which blanket most of this porticn of the alignment. This alluvium is pan

of the extensive depaosits of the Arkansas and Mississippi River and their tnbutaries.

The alluvium may be divided into lwo parls. The lower part includcs sand and gravel
with minor amounts of silt and clay. The upper part consists of sill and clay with minor
amounis of sand. The alluvium thickness typically ranges from 30 te €0 m (100 to 200

ft.). The average thickness is about 30 m (100 ft.).

The surficial alluvium may be divided into several types of lloodplain deposits based on
the made of deposition. These deposits include natural levee, backswamp, point-bar,
swale, and channel-fill deposits. Typically, the paoinl bar and natural levee deposits are
more sandy, and the backswamp and channel-fill deposits arc more clayey,

LY

Crowley's Ridge: Crowley's Ridge is located in an arca of higher and rolling terrain
west of Paragould This ridge is an eresional remnant of Eocene clay, silt, sand and
ligaite capped by Pliccene sand and gravel. Crowley's Ridge (s a divide formed during
the Pleistocene as ancestors of the Mississippi River to the west and the Ohio River to
the cast eroded coastal plain sediments. The upper depasits consist largely of sand and
silt but contain ienses of grave! and clay. These soils were apparently placed by stream

deposition during Pliocene time.

In cerlain arcas, oulcrops of the Tertiary Wilcox Group are present. These oulcrops are
principally located along the westem edge of the ridge. These older deposits underlie

the Pliocene sands and silts and consist of interbedded sand, silt, clay and some lignite

East of Black Hock, the alignment crosses the geclogically recent alluvium of the Black River

floodplain. Afier crossing this relatively narrow floodplain [about 3 km (2 miles) wide], the lerrain rises

to an alluvial terrace level that is blanketed with dune sand. Some other areas of dune sand are also
encountered cast of Walnut Ridge. Further 1o the east, the dune sands disappear and the Quatemary

terrace deposits are exposed. The alignment crosscs the narrow floodpiain of Calico River between

Walnut Ridge and Crowley’s Ridge.

Crowley's Ridge is located west of Paragould and about 30 km (18 miles) east of Walnut Ridge. This

area should be underlain by mostly sands and silts with seme clays and gravels.

Within and east of Paragould, the alignment crosses Quatemary terrace deposits. The final

approximately 1.5 km (1 mile) of the alignment crosses the geologically recent alluvium of the
St. Francis River floodplain.

In summary, mest of the alignment between Black Rock and the Missour Stale line crosscs
Quaternary terrace deposits. These deposits typically consist of 6 to 8 m (20 ta 30 fi.} of firm to very
stiff silty clay, clay, and clayey silt overlying about 20 m (70 ft.) or mere of medium dense to dense
sand with gravel, The more recent alluvial deposits within the active floodplains arc similar in

composition bul are generally of lower shear strenath.

Excavations may generally be accomplished using normal heavy-duty egquipment and techniques.
Dewatering or special procedures would be required In excavalions extending into water-bearing
sands. The petential for encountering shallow groundwater would be greatest in the active floodplains.
In most areas, excavation slopes of 1-vertical on 2.5-hanzontal should be appropriate for cut heights
of 6 m {20 fi.) or less. Slopes of 1-vertical on 3-horizontal would be preferred to reduce erosion
potential, patticularly on Crowley's Ridge. Scismic conditions may dictate slopes of 1-vertical on
3-horizontal or flatier.

Driven, precast concrete piles would be the preferred foundation type for structures founded within

the Quatemnary alluvium. Pile lengths of about 15 to 20 m (50 to 60 f1.) would typically be required for
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&0-ten piles. Increased pile lengths could be required in the more recent alluvium. The use of spread

footings may be teasible on portions of Crowley's Ridge.

4.9.4 Seismic Design

The alignment between Lake Notfork and the Missoun stale line extends from Saismic Zong 1 at the
west to Zone 3 at the east, Zone 1 represents an arca of low anticipated setsmic damage; whereas,
Zone 3 represents an area of grealest 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
Staie Board of Registration for Professional Engineers and Land Surveyors. AASHTO's Standard
Specifications for Seismic Design of Highway Bridges {1391) defines seismic performance categorics
(SPC's) for geographic areas throughoul the United States. The corrider study area includes seismic
performance categories “A" from the western project limil 1o just east of Hardy, category “B" from this
peint to Paragould, and category “C" from Paragould {o the eastern project limit,  Exhibit 4-15

illustrates both the zonal boundaries and SPC's along the cormridor study area.

The successicn of earthquakes known as the New Madrid eathquakes {of 1811-1812} caused
widespread liquefaction in an area of the northern Mississippi Embayment, including nertheastern
Arkansas. Ligusfaction ocours when ground vibrations induce pore pressure builldup, and sand
develcps a liguefied state. These earthquakes caused mullitudes 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 available studies, the alluvium located east of Parageuld underwent

liquetacticn,

In summary, we anticipate a low potential for seismic damage on the Ozark Plateau localed west of
Black Rock. On the alluvial plain, however, substantial damage assoctated with liguetaction could
occur. The greatest potential for damage would likely be with the 5t Francis River flocdplain, The

summary of gectechnical findings is presented as Table 4-25.
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Table 4-25: SUMMARY OF GEOTECHNICAL FINDINGS

""" M:;;iss_ Excavations
==t o Drilling/Blas | Probability of | Max. side Preferred
- .} Physiographlc - Geologic ting Req'd? |.Encountering | slopes(H:V) Solutioning Caverns Structural Seismic
Segment ‘Region Formation {see Naote 1) | Groundwater | ({see note 2) Possible? Likely? Footing Type Zone
1 {zark Highlands Cotter Dalomite/Everton Formation Yes Low Mearly Vertical Yes Yes Spread 1842
2 Ozark Highlands Cotter Dolomite Yes Leaw Mearly Verical Yes Yes Spread b
3 Crzark Highlands Cotter Dalomite ¥es Lo Mearly Vertical Yes Yes Spread 2
d Ozark Highlands Cofter Dalomite Yes Low Meaarly Vertical Yes Yas Spread 2
g Czark Highlands Cotter Dolomite Yes Low Mearly Vertical Yo hal Sproad 283
3 Orark Highlands Powall Dalomile/Everion Formation Yes Low Moarly Vertical Yes Yeas Spread 3
E Missizsippi Embayment Black River AlluviamiCGiuaternarny Mo High 251 Mo Mo Crven Precast 3
Terraee Deposils Cone. Piles
{sae note 3)
B Mizzissippt Embayment Quatermary Terrace Deposits Mo Medium 2:5: Mo Mo Criven Precast 32
Cone, Files
{sea note 3}
g Mississippi Embayment Crawley's Ridge Mo Medium 2.5:1 o Mo Driven Frocas! 32
Cone. Piles
{zee note 3)
10 Mississippi Embaymend | St Francis River AlluviumdQuaternary Mo High AL Mo Mo Driven Precast 3
Terrace Depasits Canc. Piles
{see nota 3}
Noics:
1. Where overburden soils are encountered, they may be excavated using normal heavy duty excavating equiprment and technigues. Maximum cut slopes of 2.5:1 for excavation depths less than or equalta & m (20

f.}. Greater excavation depths may reguire flatter slopas and/or benching.
2. Cutslopes of 1:3 are preferred. Seizmic design reguiremeants may dictate flatter slopes.
3. Where cverburden soil 1= encountarcd Inlice of compelent reck, drlled shafts or end beanng piles would be anticipated. (Fresast concrete pies are nol used in pedformanco categorios),
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Chapter 5

PUBLIC INVOLVEMENT

5.1 BACKGROUND
The public involvermnent process was developed 1o educate, inform and update the public on aclivities
associated with the US 412 Corridor Planning Study. The process developed for this project focused

on informing the public while gathering valuable local input.

The consultant team worked closely with AHTD o cutline a successiul 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

«  Establish preject handoul materials

+  Conduct two open houses {infoermal public meetings} within the corridor
« Design and implement public opinion surveys

» Provide media relations

5.2 PUBLIC INVOLVEMENT METHODCLOGY

The consultant team preposed the public involvement process for this project to be conducted in an
informal open house format. The open house format used in this study was developed through prior
experience. The open house forma! provides a comfortable sefting for the public and the consultant
team to exchange communications. The informal open house methodology implemented for this

project established a sense of invelvernent from the communities along the US 412 study corridor.

5.2:1 Database
The consultant team developed a comprehensive database of interested parlies impacted by the

project. The database listing was updated throughout the duration of the project and included the

fellewing:

« Media contacts

« City, county, state and federal elected officials
« |ocal landowners

»  Business within the corridor

« Special interest groups

« Chambers of commerce

e Concerned citizens

« Consultant team members

A comprehensive mailing list was developed from this database. The malling list was used for project

correspondence, which included open hause announcements and press relcases.

52.2 Logo Development
The consultant team developed a simple, easily recognizable project logo to be included on all press

releases and public involvement correspondence. The lego was developed to be included on all

correspoendence regarding the public.

5.2.3 Press Releases
The press releases developed for the US 412 Corridor Planning Study were developed and writlen
by the consultant team, in close cocrdination with AHTD. After review and approval of the press

releases by AHTD, they were distributed 10 individuals in the mailing list database.

Three press releases were developed for this project. The first release was a general announcement
of the preject explaining who, what, why and where the projec! was being conducted. The second
press rclcase was an announcement of the cpen houses. The final press release confained a

summarny of the project's conclusions and recommendations,

Public Involvement
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52.4 Public Involvement Correspondence
The consuitant team prepared and distributed several announcements and invitations during the

course of the study including the following:

« (General open house announcemsnt
« 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 pror to the meeting.

525 Handout Materials

All materials required for the conduct of the public invelvement process were developed by the
consultant team. These materials were reader-ficndly and written in such a manner sc as to be easily
understocod by everyone in atiendance. The consuliant team developed handout materials 1o be
distributed to all the open house attendees. The handout sheets produced for the open houses

include the following materials:

« {pen house stations

= Terms and abbreviations

s Project cverview

= Study process flowchart

+  Traffic analysis information

«  Environmental and cultural constraints

» (Goals and ohjectives

5.26  Exhibits and Displays

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 OPEN HOUSE FORMAT

The open houses were set up to easily guide the general public threugh 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 padicipants to focus on the specific areas of the project they were interested in while given
the opporunity 1o talk, one-cn-one, with members of the consultant team, It alse allowed for the public

to participate at their own pace. The open house stations were laid oul as follows:

«  Welcome/sign-In

«  Project overview

«  Envirenmental concems
+ Traffic issues

» Alternative considerations
= Public input

. Refreshments

Public Involvement
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Exhibit 5-1

OPEN HOUSE FLOWCHART
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5.3.1 Welcome/Sign-In Station

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 oblained general contact
mformation including person’s name, mailing address, telephone and fax numbers. The sign-in sheets

were divided into the following four categories:

*  Elected officials
= Special interest groups
« Meda

« Citizens

The elected official sign-in sheets were printed on red paper and were for individuals holding an
elected position whether city, county, state or federal {i.e. mayors, sheriffs, judges, state
representatives, state senalors, U.8. representatives and U.S. senalors, ete.). 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 (coaiitions, business owners, Chambers of Commerce
directors, church ministers, etc.). Newspaper, television and radio station representatives signed the

blue media sign-in sheets and citizens filied out the white sign-in sheets

As each persen signed in, they were given a color-coded name tag representative of the sign-in
completed, Therefore, while visiting cach project station consultant tearm 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 sign-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 tha! allowed the public to interact with the consultant team while familianzing them with

the study area and the mapping to be used throughout the open house
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An informational packet was then handed to each pariicipant. The packel contained an expianation
of the cpen house stations and a list of transporation terms and abbreviation definifions. The

participant was then directed 1o 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 study limits of the projecl. The consultant team also explained how the consultant
team was comprised, why the study was being conducted, the funding break-down for the proiect and

the project schedule.

Information sheets were handed out that explained the purpose and goals of the study. A flowchan
explaining the project flow process was also given cut. General questions and concerns were also

answered,

Consultant team members then funneled paricipants into the specialisl project stalions. Everyone
was encouraged to visit and provide input to every station at their own pace. Once they completed
their data gathering. they were requested to visit the public input station and provide the consuflant

team with wnlten commenis regarding specific areas of the project.

5.3.3  Traffic Station
The consullant team’s traffic specialist provided exhibits and answered queslions relating to fraffic
issues. Participants provided and received information about traffic volumes, accident locations, levels

of service (LOS) and traffic cperational pattems. Displays were provided to illustrate LOS and existing

and future traffic volumes.

5.3.4 Environmental Station

At the environmental concerns slation the consultant team's environmental and cultural expert
highlighted environmental concerns throughout the study area. The location of historical sites,
cometeries, endangered species and other sensitive environmental or cultural areas within the study

area were graphically represented on exhibits. Fhotographs were also provided to illustrate these

CoOncams.

5.3.5 Alternative Consideration Station

The altemative consideration station explained the altemative considerations being studied throughout
the corridor, This station was the focus of the open house and was manned by the consuliant team's
Project Manager and the AHTD Contract Manager. Displays opened discussions on short and long
term improvements. The improvements discussed inciuded bullding passing lanes, widening sections
to four lanes and constructing bypasses around some towns, All attendees had the opportunity to

provide input on the preliminary alternatives for both long and short term improvements,

5.3.6  Public Input/Survey Station

The final station in the open house was the public input station. All open house participants were
given a survey form to be completed with their written opinions. The survey form provided a forum
for citizens to provide the consultant team with their epinions on improvement altematives tor relieving
congestion through preblem areas along the corridor. Also, questions related to the number of travel
lanes aleng each seament of the corridor were asked. The survey alse provided the opportunity for
input on environmental and cultural issues, general traffic concems and any other issues that the

participant felt needed to be studied by the consultant team,

After compleling the survey, attendees were asked to complete a shon three-question survey related
to the open house format. Everyone who visited the public input station was given an Arkansas state

highway map, couriesy of the AHTD Public Relations Department.

Public Involvement
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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 8, 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 Faragould and Hardy provided good representation from the central and eastern ends of the

corridor. Both locations were within an hour's drive for 90% of the corridor populaticon.

5.4.1 Paragould Cpen House

The open house in Paragould was held on Wednesday, Aprii 8, 1897, in the Parageuld Community
Center batween the hours of 4.00 pm and 8:00 pm. Prior to the meeting, the consuliant team sent
notices to state, city and county elected officials, local media and special interest 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 arca newspapers by the consultant team.

542 Hardy Open House

The cpen housge in Hardy was conducted in the Old City Gym between the hours of 4:00 prm and 800
pm on Thursday, Aprif 10, 1987, As with the Paragould open house, the consuiltant team invited all
state, city and county elected officials, local media and special iIntercst groups, Representatives from
AHTD were also invited by the consultant team through personal invitations. Citizens were notified of
the maetings through fliers placed in storefronts and public service notices placed in area newspapers

by the cansuttant team.

There were 140 people in attendance at the cpen house in Hardy. There were seven {5%) electod
officials, six {4.3%) media representatives, sixteen (11.4%) representing special interest groups, and
111 (79.3%) citizens.

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
Elected 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 previcusly mentionad, the objective of the public involvement process was to educate, inform and
update the pubiic on the status of the US 412 Corridor Planning Study. The public invelvement
process also provided the consultant team with @ means to obtain local perceptions and concerms. The
consultant team, through the evaluation forms, was able to gather informmation directly from those who

would be aftected by the short and long term improvement plan recommendead,

5.5:3 Evaluation Forms

The public input/survey evaluation form centained eighteen guestions related to vanous study
elements of the carridor. Exhibit 5-3 shows a copy of the evaluation torm used at the open houses
to obtain public comments. Questions 1 through 8 asked participants their views on improving traffic
conditions in and around the towns of Paragould, Hardy, Walnut Ridge, Viola, Ash Frat, Salem, Portia,
Black Rack and Ravenden. Questions 10 through 15 relate to improvement needs to be considered

tor the following roadway segments:

Public Involvement
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US 412/62/63

Corridor Planning Study

Evaluation Form

Thank poo for participatiog i fonight's 05 41206263 Corrdor Planning Siudy Open House.
T fralp defermine the corridor improvoment optians, we need your foodback.

Chrreesfion 1
Wil s yoar recomrendshion tor smprosing e condbiors inoand aiound PARAGQULDY

My improyeneents ane nedad
Filild By-pass Morth of town from e gy
.. Build By pass Souwthy of 1orm {imom o
A addiion@l fanas throogh toaon i epace 15 avanabie
B Opiniorfot inferested
Cither [pledse explain]

o

=

b By

Question 2
Whiat 1 your recennmerdation far improeying trafhe condifions in and arcund HARDY 7

Ao Mo mprovements are needaed.
E. Build By-pass Mot of o from e
2 Ruiid By-pass South of towre o tez
L Aeddd additiorE! ks throuoh town if space is ayaisble

E. Ko Cpimordi ol Eierestad
F. Cithwer {poasn expiaim}

Chisestron 3
Wwwhat is your recomimendation for imgroving s e condibions nand around WALNUT RIDGEY

S Mo improvermesis are noeoeded,

0 Goikd Cypass Morth of town froan ta

o Taald By-pass Saouth of 10w from ] LI

ii Add additional lanes through sown i spaces 15 aealable

Mo OpimandHol Interestaed

it (nher (please axplang - -

Quastion 4

What iz your recommendation for improwving fraffic conaitiens in 2nd anound VIOLAY

AL Moimprovererts are needod

B Buitd By-pass Nodh of towr from to
. Build Bypass South of town fiom ) I
0 Add additionad fanes through town if space is aeailablc

F Mo QpiniandMal fnterestad

F. G (please explaing

(ucstion 5

Wahiat is youe recommendation for impecying rafhc conditians 0 and arounn ASH FLAT?

Ao Mo improvemeants Are neecdan,
B. Buld By pass Morh of town from i1}

G Ruile By-pass South of town from o

L Aod addhional lanes throogh town if space s avalable
E. Mo Copriord™od Interested
fo{ther [ploase explain)

Question 6

Whiat 15 your recommendation for rmproving traffic conditions n arnd around SALERT

A MNoamprowements sre needed
B. Buid By-pass Monh of towe from ir:

2 Buld By pass South of town from 101

01 Add additional fanes through town if space 15 avalable
I Mo OpinianiNal Interestad
F. Gitqer (plegse sxplain)

Chrestion T

Wial 1 your recommendaton for anpeoemg raffe condmianss roand araund PORTIAT

& Mo mprosemoats ane pesded.
H Bund By pass North of town fram O

C Build Bypass South of town from 3 i
L Ad additional lares trdugh town f space e available

F Mo OpiniardMNat Iegesested
F. Crlier (please exodun)

Exhibit 5-3: PUBLIC INPUT/EVALUATION FORM
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Uuestion &
Vel i ypour recommerndation for mprosmi bt conditers 51 and around BLACK RCCK?

A N miprovements ar nocoad

i fuitd By-pass Morth of tommirom t
2 Huila Ry-pass Southy of fawn fram L
[r Aokl additional lanas throwg toen § soaca s availalls

b Ma Gormandtot Interostod

b Othor (ploasa s pelhar)

Quesiion 9
Wl s wour reror i dation oo impresarig Qallic condbions moaod arodnd RAVERDIENT

A Mo imiorovemems ars nocded

B Euld By-pass Mocth uf bown from o
C Build By pass Socuth of town fiomy ~ to
0 Add addiional nes gl e if space & available
E No OperuorsTot brdemeghed

T e {please explain)_

Wnostion 16
WWhial roadwiay improvcrsiin neen o ke conmidorng

MOUNTAIN HOME TO SALEM

v Wa vEpGrements ang reodnd
[ Add paszing lgnes throughou
G Whiker 1o 4 Tanes

[x Mo CrpniordMob Interoesiod

b Cithest [ploase gxpilain

Grestion 71
Winat roedway improvemants need 1o be condiversd

SALEM 10 ASH FLAT

A Mo mproyemants oo fieedied
B Ao passiog lanos Lokt oo
C Widen o 4 lanex

0 Mo Opinfor®iot Interestod

E Ofner{pwsse exnlan)

Cuecstion 12
Yihat roadway whorovemenie resed (o be oot erad

ASH FLAT TO HARDY

A Ne mprovements o g
B el pasoing ianes throughod
G Widen to 4 lanos

[F No Oeurwned ot Intorosted

F Othet Inbogse explag)

CQuestion 13
What readway mmprovements needl Lo be considored

HARDY TO WALNUT RIDGE

A No mprovenms:sls are noeced
H A fassng braes hyoughou
G Widun 1o 4 ianess

[ No OpimonNol Itaresiag

E. thher [jlease cxnlaing

Queston 14

Vhal rondwisy ENprovemants rised 10 Do ook e
WALNUT RIDGE 10} PARAGOULD

A Mo mprovemerits are ncoded

B Add passing Boes b

€ Widon 1o 4 lanes

£} Mo CiplnoryMot irtsrosted

F Qiber (pleasc ceplain )

Question 15
Wl rondway imiprovemients fesd io Be considered

PARAGOULD TO THE MISSOURI STATE LINE
A Mo improvesments are nondied

B Add passiong lanes $iraughou

2 Widon to 4 lanes

0 No OpunervBot interestod

F Oher (pleaso oxplan)

Exhibit 5-3: PUBLIC INPUT/EVALUATION FORM (Cont'd)
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q
Question 18
Whiat are youl majo concoms regocding TRAFFIG? —
- Corridor Planning Study
— - |
Rueston 17 | Y 1 - | Y
Vhat are yaud niagor ENVIRONMENTAL/CULTURAL anncams? ll ‘- h ‘I ' ' Il nal rt’
= i Pfeas_.e answer the following questions to help us 1o continue improving the ;
L public participation process for the US 412/62/63 Corridor Flanning Study. '
L?‘UE‘.‘.’-UC-'H 18 : Quesiion 1
Please provide nny addifional comments or eancems you have How dirf vou bear shaut the Opon Hmisa?
— = r Rewspoapor
L = - 11 Hadio
eTV
et | Iyirs
— e u Word of Mruth
= —_— o Olber [ploase specity)
Question 2 :.
D you heswe any sugpestions of comments about the fnmat of thes open houses? |
I
THANK YOU |
FOR YOUR HELP! " |
Do yuu have Ay sungestions of commerts atot bow 1o mpeova the way tha pubilin b2 baing kl'_-F.|
imformed gbout ihis stody?
Exhibit 5-3: PUBLIC INPUT/EVALUATION FORM (Cont'd)
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+ Mountain Home 1o Salem

« Salem to Ash Flat

+ Ash Flat to Hardy

» Hardy to Walnut Ridge

« Walnut Ridge to Paragould

« Paragould to the Missourn state line

The last three questions were open respenscs from the public 1o provide their concems on traffic,
environmantal/cultural and any other general comments. The ovaiuation forms were collected and

summarized by location, and as a combined total,

5.5.2 Paragould Evaluation Form Results

The results are summarnzed in Table 5-3. The majority of the respondents from the Paragould open
house, 59%, favared a bypass south of Paragould while 32% preferred a norther bypass. A netthern
bypass at Hardy was preferred by 40% while 33% of the respondents {avored a northern bypass at
Walnut Ridge. 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 average approximately 20%
had ne opinion or were not interested in these areas. On an average for respondents from the
Paragould open house, 38% responded to the need for additional lanes, while 279 had no opinions

or were not interested. Only 5% of the attendees felt no improvements were needed for the corridor.

Of the participants in the open house, over 74% recommended additional lanes throughout the
corridor. Over 91% thought US 412 between Paragould and the Missouri state linc needed to be
widened to four lanes and another 84% iclt the same way for the segment between Paragould and
Walnut Ridge Public perception 15 that a tour-fane facility will improve traffic conditions throughout

the corridor,

Matarist safety was the major traffic concem from attendees at the Paragould open house. The maost
frequently cited issue was the mixdure of high-speed through traffic and low-speed local traffic. When
guestioned about environmental and cultural concems, only six responses were recorded. All favored

environmental preservation as much as possible.

5.5.3 Hardy Evaluation Form Results

The results are summarized in Table 5-3. Aftendees from the Hardy open house were very concemed
and focused on removing truck traffic tfrom the main street of Hardy (US 412/63). Close to 80% of the
respondents felt a bypass north of Hardy was needed to remove congestion. The northemn bypass
of Hardy has a lot of suppor because of positive articles published in the Hardy newspaper recently.
The mayor of Hardy has outlined a route and has been selling It te the public. When asked aboud
improvements in and arcund other towns along the corridor, people at the Hardy open house had no

opinion ar were not interasted,

Approximately 54% of the public surveyed at the Hardy open house felt that US 412 should be
widened to four lanes throughout the corndor, Evaluation form results did not favor any particular
segment. Public opinions in the Hardy area stated roadway improvements were needed for the entire
corndor. However, another 33 6% had no opinion or were not interested in improving rcadway

conditions.
The mast frequent responses 1o Question 16 - "“What are your major concems regarding traffic” were:
« Commercial vehicles traveling threugh town on the narrow roadways cause several
accidents each week in town
= Truck mirrers are continuously hitting each other

» There are no passing opportunities throughout the town

An additional concern cited In the survey respenses was the frequent flooding of Spring River.
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Table 5-2: 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 TOTAL
Response Fercent Response Percent Response Percent Response Fercent Response Percent Response Percent
1 Paragould 0 0% 4 32% 13 59% 1 5% 1 5% 22 100%
2 Hardy 2 10% 8 40% 3 15% 3 15% 4 20% 20 100%
3 Walnut Ridge 1 6% 6 33% 4 22% 3 17% 4 22% 18 1005,
4 Viola 1 5% 1 5% 2 9% 11 50% 7 32% 22 100%;
H Ash Flat 2 Sa - 18% 1 5% 10 465 2" 23% 22 100%
6 Salem 1 5% 1 % 2 9% 10 46% 8 36% 22 100%
T Portia 2 9% 1 5% 1 5% 11 50% T 32% 22 100%
4 Black Rock 0 0% 2 9% 2 9% 11 50% 7 37 22 100%
9 Ravenden 0 0% 1 5% 1 5% 12 55% 8 36% 22 100%
TOTAL 9 5% 3 16% 29 15% 72 38% 51 2% 192 100%

No Improvements Add Passing Widen to No Opinion

Question Are Needed Lanes Throughout Four Lanes Not Interested TOTAL
Response Percent fResponse FPercent Response Percent Response Percent Response Percent
10 Mountain Home to Salem 0 0% 2 9% 16 70% 7! 22% 23 100%
11 Salem to Ash Flat 0 0% 2 9% 16 70% ) 22% 23 100%
12 Ash Flat to Hardy phs % 3 13% 14 58% 5 21%, 24 100%
13 Hardy to Walnut Ridge 0 0% 2 Yo 18 72% 5 20% 25 100%
14 Walnut Ridge to Parageould 1 4%, 0 0% 21 84% 3 12% 25 100%
|15 Paragould to Missouri state line 0 0% 0 0% 21 91% 2 9% 23 100%:
[ TOTAL 3 2% i 6% 106 74% 25 18% 143 100%
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Table 5-3: PUBLIC RECOMMENDATIONS FOR IMPROVING TRAFFIC CONDITIONS

HARDY 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 TOTAL

Response Percent Response Percent Response Percont Response Percent Response Pearcent Response Percent

1 Faragould 2 2% 5 5% 7 7% 12 11% 81 76% 107 100%

2 Hardy 0 0% 71 79% 10 11% 7 8% 2 2% a0 100%

3 Walnu Ridge 1 1% 10 10% 7 7% 14 13% 73 70% 105 100%

4 Viola 3 3% 2 2% 1 %o 32 30% 69 65% 107 100%

5 Ash Flat 5 5% 12 12% 3 3% 40 40% 41 41% 101 100%

& Salem 4 4% 2 2% 8 8% 36 34% 57 53% 107 100%

7 Foria 3 3% 3 3% 3 3% 36 33% 64 59% 108 100%

8 Black Rock 3 3% 3 3% 23 26% 4 5% 56 £3% 89 100%

9 Ravenden 1 1% 0 0% 44 A41% 4 4% 59 55% 108 100%

| TOTAL 22 2% 108 12% 106 12% 185 20% 502 54% 923 100%

No Improvements Add Passing Widen to No Opinion
Question Are Needed Lanes Throughout Four Lanes Not Interested TOTAL

Hesponse Percent Response Percent Response Percent Response Percent FAesponse Percent

10 Mountain Home to Salem 3 3% 11 10% 63 57% 34 31% 1 100%

R Salem to Ash Fiat 3 3% 10 9% 66 6045 31 28% 110 10G%

12 Ash Flat to Hardy 3 7% 2 5% 21 49% 17 40% 43 100%

1 13 Hardy to Walnut Ridge 2 2% 14 13% 73 67% 20 18% 108 100%
' 14 Walnut Ridge to Paragould 4 4% 7 6% 51 46% 4G 44% 111 100%
15 Paragould to Missour state linc 1 1% 14 12% 53 44% 2 43% 120 100%

| TOTAL 18 3% 58 10%: 327 54% 203 34% 604 100%
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5.6 QUESTIONNAIRES

Meeling attendees were asked to fill out a throe-gquestion questionnaire relating 1o 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 and the nowspaper were the most popular means of spreading news of the
open house, Radic public service announcements and fliers passed out by the 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 ranged from not enough media coverage to not enough
informaticn provided. Several commeants were made to the lack of media coverage and others were

concernad 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 and advertising. The public was also interested as to when results of the US 412

Corridor Planning Study would be available and presented 1o the public.

57 MEDIA RELATIONS
The media relations provided for the US 412 Carndor Planning Study included the interaclion by the

consultant team with the following media types:

= Newspapsrs
«  Community jcumals
e Radio stations

. Television stations

The successtul utilization of the media allowed for the consultant to positively 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 o aid in the dissemination of

project updates and future events. Several newspaper articlos ware written about the project.

Public Involvement




Chapter 6

TRAVEL DEMAND FORECASTS

6.1 BACKGROUND

6.1.1 Issues

US 412 exists primarily as a lwe-lane rural highway across northem Arkansas. Regionally, it connects
Tulsa, Oklahoma and Nashville, Tennessee. However, terrain and highway deficiencies preclude its
usc as a major east-west traffic carricr. It lunctions primatrily 1o handie local trips for work and
recreation, as well as providing a connecting link between major north-south ¢rossing highways,
Recent sustained economic growth. in the region including the tourism, agriculture and manutacturing
sectors, accents the need for the improvement of this arterial. The Intermodal Transportation
Efficiency Act of 1891 (ISTEA) recognized the importance of this comdor by designating US 412 as

a “high pricrity corridor,”" The act authorized funding for feasibility and planning studies

Urban 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 sema of these major crossing
carmdors. Truck traffic is also a concem in the mountainous areas where the terrain influences traveler

delays.

Determining apprepriate growth rates and dealing with the majer crossings are necessary to establish
accurate travel domand forecasts. It is also important to understand and incorporate avalable bypass

and route study findings for the significant urban centers within the study limits.

6.1.2 Task Objectives
The task of travel demand forecasting inciudes the following objective elements:
«  Review of avallable traffic volume data
« Development of future volume projections using historical traffic growth rates

« Analysis and forecasting of travel demands

Available traffic volume data will be examined on a seclion-by-section basis to identify critical sections
and to relate physical conditions with peak demands. Future volume projections will then be
established using historical count data and the corresponding growth rates. The growth rates will be
evaluated in light of other study data and area socioeconomic growth potential. Next, existing and
future projections will be analyzed in light of existing roadway conditions to detemmnine the
corresponding Levels of Service (LOS). Growth rates will be adjusted, it appropriate, and travel
demands will be forecasted by section for the design year (Year 2017). Travel demand forecasts will

be used lo establish and test the Proposed Alternatives.
6.2 CORRIDCR CONDITIONS

6.2.1  Character of US 412

LS 412 is the major east/west highway system between Norfork Lake and the Arkansas/Missoun state
line, with concurrent sections of US 62 and US 63 between Norfork Lake and Walnut Ridge. US 412
follows a path of least resistance throughout most of northern Arkansas, which is primarily dictated

by reolling and mountaincus terrain.

Roadway inventory data for US 412 was provided by the AHTD. The invertory 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 of

selected tems frem this inventory can be found in Appendix C.

Of the 216 km (134 miles) of US 412 included in this study, approximately 169 km (105 miles}, or more
than 78% of the existing highway, Is two-lane. The remaining segments are four-lane. Approximately

90% of the total length has shoulders of eight fact or less, with 15% of the total having shoulders less

Travel Demand Forecasts
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than four feet, and 10% having no shoulders. Over 80% of the route was in good pavement condition,

while 9.1% was fair and none was rated poor,

Sate passing sight distance is avallable on approximately 47% of the corrider, yet truck climbing lanes
have been provided on six sections of US 412 Heavy trucks account far much of the daily traffic in
this region. The perceni truck traffic is canslderably high (appreximately 20%) for the segments of US
412/63 between Hardy and Walnut Ridge. West of Hardy, the percent truck trafiic decreasas
considerably and accounts for only 10% of the daily traffic. Unforiunately, both sections pass through
some rolling and mountainous terrain which compounds the effect of truck trafiic on other traiflic. 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 this region are less of a problem because of the relatively

level terrain.

6.2.2 Existing Traffic Volumes

Existing (Year 1394) annual average daily traffic (AADT} volumes were obtained from AHTD and
reviewed for each secticn along the US 412 corndor. Peak hour faclors (K-factor} and directional
splits (D-factor) were also obtained and verified. These factors were appilied 1o the AADT's to
determine a peak hour directional volume for each section. These velumes were then used te identify
capacity deficiencies in the existing corrider. A summary of the traffic counts and peak hour factors
is Included in Table 6-1,

6.2.3  Accident History

Ancther Important factor to consider when examining possible improvemnents to an existing route is
the accident history. Accident data for the corrider from the years 1993, 1994 and 1995 was cbtained
from AHTD and reviewed for completeness. A summary cf the acciden! dala has been presented in
Chapter 2 of this report. In additicn, several studies conducted within the pas! several years have
examined accident history for select segments of road along the US 412 corridor. Each study was

reviewed for its content relevance o this study and summarized below,

Northeast Arkansas Arterial Highway Study

Accident rates for the three-year poriod 1884-1986 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 the US 412 corridor. The City of Paragould was cited as having a higher than
normal accident rate (appreximately 1.1 to 2 times higher than the state average}. One would expect
Paragould to have a slightly higher accident since it is an urban center for the region. Higher tratfic
volumes usually promote higher accident rates. |n general, this study recommended the construction
of a four-lane, full-access-controlicd facility throughout the portion of the US 412 corridor that was
studied.

US 63 Corridor Study: Jonesboro to Mammoth Spring

Accident data were studied along the US 63 corrider from Jonesboro 1o Mammaoth Spring over an
eight-year period (January 1981 to Dacember 1888). An eight-ycar average of accident rates was
computed for the various study sections. Lawrence County reported the highest average accident rate

per million vehicle miles. Twelve accidents occurred at the intersaction of US 63 and US 62 in Hardy
during the eight-year evaluation period

Walnut Ridge/Hoxie Bypass Study

Accident rates were examined for the routes in and through the Walnut Ridge and Hoxic area over
a three-year peried. Again, these rates were compared to the state average rate at that time (1.74
accidents per million vehicle miles). All of the sections along US 412 reported accidents rates wel|
above the state average. The majority of these accidents were non-intersection related and could be

attributed to the high density of commercial development along US 412,
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Table 6-1: EXISTING (YEAR 1994) PEAK HOUR VOLUMES

EXIST. EXIST,
AHTD LOG KILOMETERS flon) EXIST. =% K CIRECTIONAL | PEAK AHTD LOS KLOWEIENS (lan) EXIST, % K DIRECTICHAL | PEAK
|SEGMENT {DISTRICT | COUNTY | BEGINNING | ENDING ADT |TRUCKS FACTOR FACTOR HA. VOL. SEGMENT {DISTRICT | COUNTY | BEGINNING | ENDING ADT | THUCKS | FACTOR FACTCR HR.VOL.
1 1 ] Baxicr 10.0 109 4100 B 1 5040 27 5 i Lawrence 1213 122.3 4 250 15 11 o740 283
1 2 Baxte 109 192 3.300 B 11 B40 218 5 1o Lawrence 1223 1238 5,205 18 1 60°40 350
1 5 Fiulton 182 35.6 2460 10 1 BO/4D 162 5 1C Lawrence 123.8 1300 6,080 18 11 &¥40 401
1 b Fiulton A6.6 1.4 2016 10 Lh 60740 179 5 10 Lawronce 130.0 132 4 6670 15 11 &40 440
1 - _Fuhion 379 40.0 2,900 10 i1 6020 191 ] 14 Lawrcnce 132.4 133.0 6,000 19 11 50/40 355
2 ] Fulien 400 46.8 2900 10 L 60/40 181 £ 14 Lawrence 1330 1385 6,000 15 11 60440 356
2 5 Fulion aG 8 47.5 2100 10 11 60:40 206 & 10 Lawrence 1395 1407 6,140 16 " 6040 4035
Z -] Fulicr 475 a0 410G 10 1 LO/A0 27 51 0 Lawrence 1407 1429 6,140 16 11 G600 405
2 5 Fulton 501 =08 4 100 10 11 60/a0 en .+ 10 Lawrance 142.9 146 6 7,815 159 b 3 €040 518
2 -] Fultan 508 225 3635 10 1 G0/40 240 L] 1D Lawrance 149 .6 150.5 8,630 18 1 €0/40 £36
c . Fultan B2.5 4.1 5,208 140 11 a0/a0 343 6 11 Lawrance 1505 152 .4 7.280 18 11 G040 40
2 B Filtan 54,1 58.0 4 570 10 11 G040 302 7 10 Lawrence 152 4 1827 7,280 15 11 G0/40 450
b & Fulten 95,0 T8 4 5¥0 12 11 G040 S0 'y 117 Lawrance 182.7 1578 3,770 24 12 £0/410 271
3 B Sharp 5 B50.1 4 630 10 11 G40 306 7 10 Lawrance 167.9 1584 3770 24 12 E040 271
3 8 Sharp B B2.3 G080 3 11 Go/a0 634 7 10 Lawrence 1594 16558 3,770 24 12 80740 271
a & Sharp B2 B4 3 8,080 Ea) iR G40 £33 T 1] Lawrence 1599 1603 3,770 29 12 B40 271
A b Sharg £84.3 £5.0 8360 ] 11 0740 fag | 7 1 Lawrence 160:3 1006 8,650 21 12 £40 ES5
4 5 Sharp 86.0 859 8,360 B 11 G40 552 7 10 Lawrenca 160.6 161.0 f,680 24 12 B0 E25
d B Share 85.9 B7.1 7,700 B T G040 508 T 10 Lawrmence 161.0 162.4 4,180 a1 12 B4 157
o 5 Shatp ara 8907 7,060 & i 6040 d66 J— it Lawrence 162 4 1640 2,330 24 14 B4 _ 154
4 ] Sham 80.7 B3E 7,000 a 1 GOia0 462 B 10 Lawrcnoe i64.0C 1727 2,330 24 i1 E/40 154
4 4 sharp 893G 967 7,570 =l 13 GO0 SO0 B8 10 Grecns 1727 1908 3.280 24 11 Bk 217
4 5 Sharp 86.7 868 €420 24 11 G040 424 8 10 Greone 1908 1920 6070 o4 11 B0 Ads5
4 5 Sham GG B a7 7.310 24 11 Ty 482 9 1G Groane 192.¢ 194 7 &.070 4 11 E0040 35
4 3 Sharp 971 g976 7310 24 15 GO0 482 9 14 Grreone 194.7 18C 0 8 610 24 12 S840 620
4 5 Sharmp a7 & 453 7410 24 11 G040 AB2 9 1@ Greone 1966 200.C 13,060 24 12 &40 a2
B 5 5?‘!.:}![. 98 3 1000 5,130 4 11 GO0 339 9 10 Groene 200 G c02 4 12910 4 12 60040 G30
0 5 Sharp 100.0 1037 5130 24 1 elrap 249 9 1@ Groone 202 4 2029 16,028 “ 12 £van 1,154
5 s Sharp 1037 1957 5550 18 11 0040 T 9 1G Greens 2039 204 2 15 480 24 12 ¥4 1,115
& 5 =hatt 105.7 1032 5.550 16 i GO/ SLH 9 ic Zreene 2042 2072 12,810 21 12 B0 g2
5 . aharp 1062 iz 6,030 18 11 &0/40 apa 9 10 Greene 2072 2083 1.,mo 24 i2 &01/40 a58
5 - Sharp 1112 1128 E.010 18 11 e0'40 497 9 G Greens 208.3 208.5 7,290 24 11 S0/40 481
35 L Sharm 1128 1136 5.B40 18 11 &0ME 3R5 10 13 Greans 704.5 208.63 7.2790 24 11 &40 451
o 5 Sham 1138 115.1 4 484 18 11 €040 ] 10 10 Grecne 208.53 2106 7,290 24 11 E0/a0 481
5 5 Shap 1151 112.3 4 290 18 11 60410 283 10 10 Greens 210.6 2132 7.290 24 i1 £0/40 481
b 5 Sharmp 1183 1208 4 00 10 11 60va0 J83 110 0 Greans 213.2 2154 7,250 24 11 B0y40 A8
5 3 Sharp 12018 121.3 4 O} 18 1M Ginrad £83 10 10 Greens 2154 2177 7,150 24 11 Ek40 472
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6.24 Proposed Corridor Alternatives

As discussed in Chapter 3 of this repont, five different improvement strategies have been considered
for the future US 412 corridor. The five alternatives are: Base Case, Improved Two-Lane Rural
Arterial, Four-Lanc Undivided Rural Highway, Four-Lane Divided Rural Highway and Four-Lane
Freeway. Each of these cross sections will scrve 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 comdor will have a significant influence on the relative difference. The analyses presented in the
following sections will compare and contrast each alternative based on the anticipated growth in the
corndor.

6.3 TRAFFIC GROWTH IN THE CORRIDOR

6.3.1  Historical Growth Rates

Traditionally, projected traffic volumes are developed by using past trends and extrapolating into the
future. AHTD provided average annual daily traffic (AADT) volumes between the years 1986 and
1995 for moslt of the corridor sections. A historical growth rate was calculated for each section over
the ten-year period. For those sections of US 412 without histarical data, growth rates were supplied
by AHTD. A summary of the growth rales are presented in Table 6-2.

6.3.2 Projected Traffic Volumes

Projected {Year 2017) annual average daily traffic (AADT) volumes for each section along the US 412
comdor were then calculated using these histoncal growth rates, The resulting projected (Year 2017)
traffic volumes are presented in Table 6-2.

6.3.3 Bypass Considerations

Recent studics have investigated the feasibility of constructing highway bypasses around several of
the urban centers in northeast Arkansas. Three projects have been identified along the US 412
comidor: the Hardy Bypass, the Walnut Ridge/Hoxie Bypass, and the Paragould Bypass. All of these

projects, if and when completed, will have a dramatic effect on the percentage of through and truck

traffic within thesc cities. The following i1s a synopsis of these studies.

Hardy Bypass

Hardy is a small retirement community in the Ozark Mountains of north-central Arkansas. US 63
through Hardy is a two-lane highway with parking on both sides of the streel. Approximately 58% of
the traffic traveling on US 63 is through traffic. Like many other towns along US 63, there is a high
volume of truck traffic. Right-of-way constraints within the downtown area do not allow widening the
existing route. As an altemative, a bypass for the City of Hardy was recommended. Construction of
a bypass around Hardy should eliminate the vast majornity of through traffic in the area. Projected
traffic volumes for the year 2017 along this section of US 412/US 63 were adjusted in this study to
reflect these changes.

Walnut Ridge/Hoxie Bypass

The two adjacent communities of Walnut Ridge and Hoxie are located at the intersection of US 67,
US 63 and US 412. Traffic surveys conducted for the bypass study indicated that the two cities had
a large amount of through and truck trafiic. Construction of a bypass along the southem and eastern
limits of the city should assist in reducing through traffic in this area, Results of the traffic surveys
indicate that over 500 vehicles will be diverted during the peak hour from US 412 (between SH 80 and
SH 91) 10 the propesed southeastern scction of the bypass. Projected traffic volumes for the year

2017 along US 412 were adjusted in this study to rellect 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 pan of a proposed
bypass feasibility study indicates that Paragould has a large amount of through and heavy truck traffic.
Construction of a bypass should assist in reducing area through traffic. Preliminary results from the

study were considered in the analysis of traffic patterns around the city.

Travel Demand Forecasts
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Table 6-2: HISTORICAL GROWTH RATES AND PROJECTED YEAR 2017 AADT {wfo LATENT TRAVEL DEMAND)

YEAR 2017 AADT YEAR 2017 AADT
AHTD LU KIOMETERS (o) GROWTH W/O LATENT AHTD LOG KROWETERS (im) GROWTH W/O LATENT
SEGMENT | DISTRICT | COUNTY BEGINNING EHDING RATES (%) TRAVEL DEMAND SEGMENT | DISTRICT | COUNTY BEGINNING ENDING RATES (%:) TRAVEL DEMAND

i 9 Botor 100 109 25 7.235 ] 10 Lawrence 1213 1223 3.21 B.873
1 a Baxtes g 1892 2.96 6,455 5 io Lawrence 122.3 1238 321 LR s
i 6 Fuhon 182 366 253 4 370 5 10 Lawrence 1238 130.0 2 11,576
1 5 Fullon 36 6 375 224 451 5 G Lawrence 130.0 1324 284 12,71
1 5 Fullon 7.5 400 224 4 827 5 10 Lawrence 1324 1320 228 10,07

2 5 Fulion 40.0 <68 224 4 827 & 0 { awrencs 1330 1365 228 10077
2 < Fullon 68 &7 5 224 5160 G 10 Lawrance 1305 140.7 3.45 13,396
2 5 Fulton 47.5 £01 262 7445 (51 0 Lawrence 1407 142 9 3.45 13,396
2 L5 Futton 50.1 508 263 7.445 6 10 Lawrence 1429 145 6 327 16,5381
2 5 Fulion &8 E25 263 6 G604 & 10 Lawrence 14846 1505 264 18,544
2 L5 Fidlon 682.5 £41 2.93 10,108 B 10 Lawrence 1805 152 4 283 14,019
2 6 Fulton 64.1 £8.0 2923 B.H70 7 10 Lawrence 152 4 1652.7 2,69 14,019
4 g Fidion 5A.O T 2.93 BH7S ki 10 Lawrence 1527 167 & 241 5,80
3 B Bhnep .8 201 300 q,261 7 10 Lawrenoce 16749 1664 A1 £620
] ] S B0 BeE 3.68 1H, 146 7 10 Lawrence 1554 1680 241 G520
a3 i Ehoep B2.3 £4.3 3,88 18,145 i 10 Lawrence 1554 16402 241 6,520
3 4] Ehnrp 84,3 B5.0 313 16,905 7 14| Lawrence 160.3 140,68 2.58 3804
4 & Sharp B5.0 B5.0 313 16,985 7 10 Lawrence 160 & 161.0 288 B.102
4 5 Sharp 859 B7.1 3.13 156,644 7 10 Lawrence 1610 162.4 2.HR 4,189
& 5 Sharp HT. an.7 313 14 344 7 10 Lawrence 162 .4 ) (. 164.0 305 4,650
& 5 Sharp H0.7 936 2.54 12,484 8 iQ Lawrence 164 0 172.7 3.05 4,650
4 5 Sharn 936 967 275 14,128 8 i Graens 1727 1%0.8 2.32 2.576
a4 5 Sharp o967 L8 2.56 11,482 B 10 GGreens 130.8 192.0 233 8,592
4 5 Shamp S8R g7.1 2.58 G100 9 10 Greens 192 0 104.7 232 8,552
4 5 Sharp a7 1 a7 & 3.58 €.700 9 10 Greens 1947 106.6 2.32 14,551
4 5 Shamp a7.6 983 3.58 6,700 g 10 Gresrs 196 6 2006 241 15611
4 5 Sharp 88.3 100.0 3.58 11.520 g 10 Gresne 2006 2024 241 19,299
s 5 Sharmp 100.0 1657 3.58 11.520 g 10 Grears 2024 203.9 2.7% #7368
S 5 Sharp 104.7 19657 355 12,381 g 1 Greans 2039 2042 339 27 B3%
5 5 Shasp 105.7 ez 355 12381 g9 10 Srecna 202 2 2072 275 23,907
< 5 Sharp 1092 iz 309 12,142 2] 10 Greana 2072 2083 275 22228
5 5 Sharp 1mza i o ol ] 309 12.102 a 10 Gresne 2083 208.5 2.32 12.354
& 5 Sham 1128 1136 3.09 11.760 10 10 Greena 204.5 208.51 232 12354
5 5 Sham 126 153 321 8274 10 10 Gragne 208.53 2106 232 12,354
5 5 Sharp 1151 1153 J.21 B.873 10 10 Greena 2106 213.2 2.32 12,354
5 5 Sharp 1153 1208 321 8,673 10 10 Gregns 2132 2164 232 12,354
5 4 Sharp 120.8 1213 4.21 _8.R73 10 10 Greono 215 4 217.7 2.32 12117
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6.3.4 Latent Travel Demand

A significant factar affecting the design year 2017 projected traffic volumes is that of latent travel
demand. Latent travel demand is defined as additional traffic that desires to use an existing facility,
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 will divert from their current travel on a parallel route
to the improved facility. In addition, new trips will be generated due 1o the Improved facility. The prime
motivator in causing this type of motorist behavior is improved travel time. Travel time will vary
depending on the type of facility constructed. If we consider the proposed allematives for US 412, the
base case altemative should have the highest travel time and the freeway allemative should have the
lowest travel time. We would then expect the freeway altemative to experience the mos! latent travel

demand.

To estimate latent travel demand, corridor travel times are needed for the five proposed alternatives.
Capacity analyses were performed using the initial projected AADT's for the five alternative cross
sections, Average section speed (a by-product ol the capacity analyses) was recorded and then used
to calculate section travel time based on section length. Total travel time for the corridor was
determined based on the sum of the individual section travel imes. This process was repeated lor

the five proposed alternatives and is summarized in Table 6-3.

Based on the travel times presonted, the freeway section should experience more latent travel
demand than the other alternatives, Freeway latent travel demand was determined based on AADT
volumes on perinent parallel roadways within the study coridor such as 1-40 to the south and 1-44 and
US 60 to the north. It was assumed that approximately 2,200 vehicles per day (vpd) would divert from
their current reute it the freeway altemative were bullt today. This value was projected out to the year
2017 assuming a conservative 2% growth rale. The resulting freeway latent travel demand is 3,462
vpd. Estimaltes for the remaining aitematives were assumed to be a percentage of this number based

on the corresponding percent reduction in travel time. These values are also presented in Table 6-3.

Table 6-3: Proposed Alternative Corridor Travel Times and Latent Travel Demand

Proposed Percent Reduction |  Percent Latent 2017 Latent
Allernative Travel Time (min) { In Travel Time (%) Demand (%) Demand {vpd) *
Buse Case 178.85 u ] ]
Improved Two-Lane y i
Frursl Kfefia) 170,42 L 14 4498
PN LAE S ) 145 87 18 54 1882
Highway
FourLane Drvid 130,95 07 77 2676
Rural Higlhway
Faur-Lane Freeway 117.32 B 35 104} 3462

* Based on 1994 latent travel demand value of 2200 vpd.

6.3.5 Special Growth Considerations

Some pertions of the study arca 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
deparing for destinations outside the corridor. US 63 carmes heavy truck volumes between Missouri
and Jonesboro, and shares a location with US 412 from Hardy to Imboden. US 63 alsc allows truck
traffic to travel between Missour and Balesville using US 167; this route is concurrent with US 412
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 concems.
Hardy relies on tourism that is particularly focused in the downtown area during the four or five
festivals that are held at different times of the year. During these periods, traflic congestion s

significant with the downtown area serving as a bottleneck tor through tratfic,

West of Hardy, the continued growth of Charckee Village and Ash Flal may require special traffic
solutions as concentrated traffic access points warrant special control or left tum provisions. Simifar
considerations will probably also be necessary in the rolling terrain just west of Paragould as this area
develops. Expansion of US 412 facilities in Missouri and improvements to the St. Francis River brndge

will facilitate travel to the cast; compatible design treatments should be achieved.

Travel Demand Forecasts
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6.4 TRAFFIC DEMAND REQUIREMENTS

6.4.1  Analysis Methodology

Capacity analyses were conducted for each section along the US 412 corridor using methodologies
outlined in the 1984 Highway Capacity Manual. Due to the different area types within the study area,
two-lane highway, multi-lane highway and urban anenal analyses were periormed 1o determine the
existing (Year 1994) and projected (Year 2017) LOS for each section in the comidor. Capacity
analyses were performed in two parts, first by examining 1884 waffic counts and then by examining
the projected year 2017 traffic volumes (adjusted to include the latent travel demand values presented
in Table 6-3) for the five propesed altemaltives. Existing directicnal splils and peak hour factors were
assumed for projected year 2017 analyses. All additional input data required {or the analyscs were
obtained from AHTD and verified,

6.4.2 LOS Evaluation Criteria

Two-Lane Rural Highways
LOS criteria for two-lanc highways address both mobility and accessibilily concems. The primary
measure of service guality is percent time delay, with speecd and capacity ulilization used as

secondary measures.

Muiti-Lane Rural Highways
LOS criteria for multi-lane highways are defined in terms of density. Density Is a measure that
quantifies the proximity of vehicles to each other within the traffic stream and indicates the degree of

maneuverability within the traffic stream.

Urban Arterials
Antenal LOS is defined in terms of average spoed of all through vehicles on the arterial, It is strongly

influenced by the number of signals paer mile and the averags intersection delay.

Freeways
Freeway LOS is also defined in terms of density (see Multi-Lane Rural Highways).

6.43 Level of Service Findings

The results of the LOS analysis for existing (Year 1294) traffic volumes on the existing facility and
projected (Year 2017) traffic volumes for all proposed altematives are shown in Table 6-4. The results
are shown graphicaily in Exhibits 6-1A and 6-1B (existing), 6-2A and 6-2B (projected; base case
altemative). The LOS were calculated according to the 1694 Highway Capacity Manual Tables 3-1,
7-1, and B-1 for basic freeway sections, multi-lane highways and two-lane highways, respectively.

Existing (Year 1894) Levels of Service

The majority of the corridor currently cperates at LOS D or worge. Only 456.3% of the study area
operates at LOS C or better, which includes approximately 30 km (18 miles) of four-lane highway, The
following major sections of the corridor were currently operating at or near capacity conditions f(i.e.,
LOS D or worse):

*» US 62 between Viola and Ash Flat

* US 63 between Hardy and Walnut Ridge/Hoxie

« US 412 betwecn US 67 and SH 91 in Walnut Ridge/Hoxie
 US 412 to the east and west of Paragould

Viola to Ash Fiat - Conditions along US 412/US 62 between Viola and Ash Flat are less than
desirable due to the mountainous terrain, high percentage of truck Iraffic 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 for all the route altematives for eastiwest

travel through the cormidor,

Travel Demand Forecasts
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Table 6-4: EXISTING AND FUTURE LOS EVALUATION
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Hardy to Walnut Ridge - The combinaticn of roling and mountainous terrain and a high
percentage of truck traffic along US 412/63 between Hardy and Walnut Ridge/Hoxie can
cause severe traffic problems and poor LOS. Altheugh this route is not as heavily traveled
as the other segments, this section is a pnmary tounst and comimercial truck roulc between

Missouri and Tennessee,

Wainut Ridge/Hoxie - Conditions along US 412 between US 67 and SH 91 in Walnut
Ridge/Hoxle are similar to many cf the other urban centers along the study corridor. Within
the town center, US 412 functions as the main street for the community. This section of US
412 is used by two primary through mevements: Newpor lo Paragould and Hardy 1o
Paragould. The construction of the outer loop arcund Walnut Ridge/Hoxie will help 1o
alleviate future congestion along US 412 within the city limits.

Paragould Area - S 412 near Paragould has some of the highest daily trafiic valumes in
the study area, The peor LOS can be atftributed to an insuflicient number of lanes to
accommodate these volumes,

Projected Levels of Service for Proposed Alternatives

Base Case Alternative - The resulls indicate that in the year 2017, almest B0% of the study
area will cperate at or near capacity (L.e., LOS D or worse). The sectien of US 412 batween
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 resulis suggest that in the year 2017, almosi
65% of the study area will operate at LOS D or worse, with more than 80% of these seclions
at LOS E or F. The only sections shown ta operate at acceptable LOS were the existing four-

lane sections and those affected by the proposed bypasses, excluding Walnut Ridge.

Multi-Lane Alternatives (Multi-Lane Undivided Highway, Four-Lane Divided Rural
Highway, and Four-Lane Freeway) - The resulis indicate that in the year 2017 the study
area will operate at an acceptable LOS (LOS C or better) with any of the proposed four-lane

alternatives.

6.5 MEASURES OF EFFECTIVENESS FOR IMPROVED MOBILITY

The following measures of effectiveness (MOEs) were prepared 1o evaluale the proposed alieratives

based on the evaluation criterion, improve mobility. The MOES were derived based on the results of
the travel demand study for Design Year 2017, The {ollowing are definitions of the MOEs used in this

Travel Demand Forecasts

study:
Average Daily Trips - Measures the number ef average daily trips per segment. The
calculated values tor all the 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 Four-Lane
'__Segment Base Case Arterial _ Highway Highway Freeway
1 5044 5,541 6,935 7761 8,528
2 7222 7.718 0,113 3939 10706
3 11,024 11,520 X 12,913 13.738 14,505
4 12,366 12,858 14.241 15,060 15,820
5 11,073 11,567 12,954 13,776 14,539
& 13,528 14,023 15413 16,236 17,001
L 7 6,487 6,977 8,352 9167 9923
B 5326 5.8 7,220 043 B 807
10 12337 12.822 14,184 | e 14,991 15,741
Total 84,417 88,858 101,325 108.711 115,570
Change frem
Basc Case 0 4,441 16.808 24,294 31,1583
6-13
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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 volurme by the statewide average occupancy rate of 1.7 persons per

Peak Hour Volume/Capacily Ratio - Mcasures the ratio between the estimated future

annual average weekday peak hour traffic and the projected roadway capacity for the

proposed alternatives. The calculated values for all the altermatives are presented in Table

vehicle. The calculated values for all the alternatives are presented in Table 6-6. SEF i
Table 6-6: 2017 PEAK HOUR PERSON CAPACITY (PERSONS PER HOUR) Table 6-7: 2017 PEAK HOUR VOLUME/CAPACITY RATIO
Improved Muli-Lane Four-Lane Multi-Lane Rural
Two-Lane Rural Undivided | Divided Rural Four-Lane Improved Undivided 4-Lane Divided 4-Lane
Segment Base Case Arterial Highway &hway _F_reeway_= Segment Base Case 2-Lane Arterial Highway Rural Highway Freeway
1 568 625 7B3 876 g2 1 (.38 .35 0.18 0.17 016
2 815 a71 1,028 1,122 1.208 2 0.56 0.55 .22 .22 0.21
3 1,244 1,300 1.457 1.550 1,637 2 0.54 0.57 0.26 0.25 022
4 1,396 1,451 1.607 1,700 1,785 4 0.47 0.43 0.29 0.29 0.25
5 1,250 1,305 1,462 1,655 1,641 5 0.97 0.74 0.40 0.38 032
B 1527 1,583 1,739 1,832 1,915 & 0.84 (0.EE 0.34 0.34 0.29
7 7BY 848 1,013 1113 1.205 [ .68 .42 018 0.15 014
B B2 E58 815 g0 994 g 0.43 .28 0.1% 0.13 013
10 1,399 1,454 1.608 1,699 1,784 10 .68 .68 0.2% .25 0.20
Total o 589 10,093 11,512 12,355 13,135 Total .57 0.49 0.25 025 .20
Change from
Ease Case 1} S04 1,923 2. 766 3,546
Travel Demand Forecasts 6-14
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Peak Hour Level of Service - Quantitatively measures the proposed alternative’s weighted
peak hour LOS based on the projected year 2017 average daily fraffic on a O 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

per 100 million vehicle miles of travel each year (100 MVYM). The number of PDO, injury and
fatal accidents were then caiculated by multiplying their respective rates by segment ADTs
for each altemative {converted to MVM and 100 MVM, respectively). To estimate total
accidents per altemative, each PDO, injury and fatality was multiplied by its associated cost
(FDC and injury - §7,765 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

tmproved Muiti-Lane Rural Folit-Line cost reduction for each alternative was compared with the base case alternative. The
Two-Lane Undivided Divided Rural Four-Lane estimated number of accidents reduced for each alternative is shown in Table 6-9. The
Segment Base Case Arterial Highwa Highwa Freewa - .
3 — o B =L e calculated values for accident cost savings for all the proposed altematives are presented
1 1.80 E 248 D 500 A 5.00 A 5.00 A )
in Table 6-10.
2 1.00 E 1.04 i 4.52 E 5.00 A 5.00 A
3 1.62 = 1.62 E 475 B 4.82 B 472 B | N AR RS
Table 6-9: 2017 ANNUAL TION
d 3.91 C 4.06 B 4.48 B 4. 83 B 5.00 A, ¢
5 0.13 F 0.76 F 3.88 C 4.07 B 4 .80 B Improved Two-Lane | Multi-Lane Rural Four-Lane Divided
e ) Arterial Undivided Highway Rural Highway Four-Lane Freeway
6 I Dﬂ F 0.65 F 4.43 B 4.4 B 4.48 B S t - Hnr_&-h‘l‘.a! Manetntal Nnr_Hm‘.ul Hon-fiatal
7 1.91 E 2 g D 5.00 A 5.00 A 5.00 A egmen Falalited Aridents Fataliluen e ek ¥ Accidents Fatalithas Accidents
A A 1 G.00 1.00 -0.08 -14.49 a.02 715 0.34 13.78
; 1.98 E 500 A 5.00 5.00
2 186 E - 2 0.53 222 047| -2005 0.61 8.73 1.00]  17.48
10 i1 E L He F 1 08 | 2400 NS00, 48 3 103  -379 pos|  -31.89 121 16.76 188 2096
Change from 5 0.34 0.40 0.33 -6.62 0.40 5.88 0.57 9.58
Base Case 0 0.29 3.20 328 3.41
6 0.03 -0.06 0.01 -11.99 0.14 10.07 0.44 16.56
7 0.00 10.33 -0.02 4.08 002 13.19 0.14 15.79
Accident Cost Reduction - Quantifies the savings obtained from reducing the accident a8 0.51 -3.10 041 -22.98 0.55 5.87 0.97 14.66
rates. Existing Property Damage Only (PDQ}, injury, and fatal accident rates for the base - 0.01 -0.41 0,54 =31 0.04 3.54 0.16 620
case altemative were calculated based on historical data. The existing calculated accident Total 2.53] 3'851 213 -126.99 3.03 84'52‘ 5'?1] 149.70
rates were used o estimate year 2017 accidents for the base case alternalive. For the
remaining alternatives, the stalcwide average accident rates were used to estimate year
2017 accidents and latalities. PDO and injury rates were a function of accidents per million
vehicle miles of travel each year (MVM); whereas, tatality rates were a function of fatalities
Travel Demand Forecaslts 6-15




E Lockwood, Andrews & Newnam, Inc

US 412 Planning Study
Norfork Lake to Missouri State Line

Table 6-10: 2017 ANNUAL ACCIDENT COST REDUCTION

Trip Time - Measures the total travel time required to traverse each corridor segment for an

) Im.F:;rovEd Multi-Lane Faur—Lané average loaded truck, Trip time is computed by multiplying the segment length by the
Two-Lane | Rural Undivided | Divided Rural | Four-Lane average vehicle speed for each segment detenmined from capacity analyses. The caiculated
| Segment Arlerial Highway Highway Freeway )
1 f5 7.765.00 Is =messonls ggjma S 85500200 values for all the Proposed Altematives are presented in Table 6-11.
2 $ 1.14876200|5 878,312.00|% 1,408788.00|% 2,335,732.00
3 j S 2235571.00|F 1,8B4159B8.00|F 2,784 376G.00|% 4,368,632.00 Talin 811 WERAGE TRUCK TRAYEL TIME GNNUTES)
4 & 189.201.00|0% 963400 (% 100272.00|% €61,4583.00 Improved Multi-Lane Four-Lane
Two-Lane Rural Undivided { Divided Rural Four-Lane
5 $ 751,10600(%  €74,596.00(8 925658.00|% 1,326,389.00 Segment Base Case _ Arterial Highway Highway Freeway |
= S €59.534.00 | § -71,102.00 {5  386,124.00 |§ 1,096.588.00 | 1 242 235 226 203 178
7 S  80.212.00($ -766000|5  146,420.00|$ 430,609.00| 2 157 14.4 (4.4 128 1.1
g $ 1087923.00|% 723,560.00 | 1,255,581.00|§% 2,247,835.00 3 20.8 201 18.6 16.7 4.8
140 S 18 E16.00 5& -4 23200 (3 115&%?_.0’.] ¥ 4{]0,143.D=.‘J_ 4 11.9 116 10.0 6.9 5.0
Total ”5 5,595 8396.00 |8 3.699.‘523.00 5 ?,322.5:3_?.{113 $13,724,420 .00 5 33.6 313 26.0 23.0 20,0
. G 20.0 18.2 13.2 11.9 10.6
7 B85 8.3 7.1 6.5 6.1
8 214 191 17 .4 15.8 149
_10 67 6.7 5.4 4.9 4.6
Total 162.8 1532 134.7 1208 1079
Change fram
Base Case 0 -9.6 =281 -42.0 -54.9
Travel Demand Forecasts 6-16




E Lockwood, Andrews & Newnam, Inc.

US 412 Planning Study
Norfork Lake to Missour State Line

Vehicle Hours Traveled - Measures the vehicle hours traveled por segment for cach

proposed altemative. It is computed by dividing vehicle kilometers traveled per segment at

the average segment speed. The average segment speed for the base case and improved

two-lane alternatives was determined from capacity analyses. For the remaining multi-lane

altematives, the average segment speed was assumed 10 be equal to the design speed. The

calculated values for all the altermatives are presented in Table 6-12,

Table 6-12: ANNUAL VEHICLE HOURS TRAVELED (VEHICLE-HOURS)

Improved Multi-Lane Rural | Four-Lane
Twe-Lane Undivided Divided Rural | Four-Lane
| Segment Bas;:‘gase=_ Arterial Highway Highway Freeway |
1 275,848 306,164 345,944 348,656 J28.867
2 410,314 417,701 438,813 426,145 413,691
3 704 658 703,368 720,542 657,058 6574.703
- 181,560 167,338 168,162 161,222 154 137
5 245,036 211,595 207,268 195,958 186,198
i 455,017 314,097 309,976 295,974 283,383
7 107,240 105,028 114,307 114 574 114,098
= B 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 /94078 | 347657 0 |
Total 4,622,637 4,221,671 3.646.827 3,131,372 2.693,736
Change from
Base Case 0 400,966 -575.810 -1,491.265 -1,828 901

Annual Travel Time Savings - Quantifies the annual travel time savings obtained trom

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 {$12.00 per

hour per commercial fruck as per the National Trucking Association) and automobiles ($6.63

per hour per automobile based on average wages and vehicle occupancy for the study area).

The calculated 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 23543 |5 -545.36 | $ -566.49 |§ -412.31
- 8 -58.11 |5 -224.20 1% -124.54 |8 -26.57
3 5 10.08 |§ -124.25 |5 59.37 {8 234.31
4 $ 114.56 | 99.87 S 163.82(% 220.89
5 $ 30042 |§ 339.30 |5 440.90 |$ 528.58
6 $ 1.265.50 |$ 1,302.51 | 1,42825(% 541.321
7 $ 21.201% -67.72 |$ -70.28 % -55.72|

8 S -151.56 (% 536,64 1§ -551.98 | § -536.91
10 5 128.44 |8 131,98 1% 172.46 | % 209.79
Latent Demand {§  2,162.58 |5 8.204.00]% 1208285|S 1510356
Total [s  asszeals 8579.4als  1303436ls  16796.94]

Note: Positive values denote savings.

Negative values denote additicnal costs.

Travel Demand Forecasts
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Vehicle Kilometers Traveled - Measures the vehicle kilometers traveled per segment for Table 6-15: 2017 ANNUAL VEHICLE OPERATING COSTS

each proposed altemative and is computed by multiplying the number of average weekaay it ann
trips by the segmenl length. The calculated values for all the altematives are presented in Improved Rural Four-Lane
Two-Lane Undivided Divided Rural Four-Lane
Table 6-14. Segment Base Case Arterial Highway Highway Freeway
1 F 4195119 |5 4,628 760 |5 5,845 752 | § 6,567,029 | & 7,236,724
Table 6-14: 2017 ANNUAL VEHICLE KILOMETERS TRAVELED 2 & 5705328 % 6.162.525 |8 7.193.047 | % 7 803,800 | $ 8,370,893}
Improved Multi-Lane Boural Boarlane 3 $ 10354824(% 109172963 12435848|% 13.431.450|$ 14,300.069
Two-Lane Undivided Divided Rural Four-Lane 4 $ 2,649,989 |% 2751214 (S 3,035.295 | § 3.203.662 S 3,359,988
Segment Base Case Arterial Highway Highway Freeway
Lem s S 5 5 27785891% 2.901,663 |5 3,247,066 |$ 3451777 |S 3,641 B47
1 21,778,758 24,024,984 30,347,837 34,082,414 37,560,105
6 $ 4987029 5,174,127 |S 5,609,257 |% 6,010,487 |5 6,299 459
2 30.GE6. 164 31,992 452 37,342 358 40,513,089 43,457 085 -
7 $ 1.,685009)|% 1,820,786 |5 2,201,838 | § 2427677 | 2637365
4 53,756,557 66 676,615 64 B71 58S 68,7¢8,524 74238114
o B $ 57334085 6.260,978 |5 7,741,580 | § 8,619,082 |% 9433848
4 13,757,290 14 282 7432 15,757,535 16,631,655 17 443,215 =il
10 F 1.824712|% 1,897,300 1% 210,014 [ F 2,221,750 | % 2,333,852
=) 14,424 808 15,063 843 16 856,985 17,818 731 18,806,444
; | Latent Demand |$ 30135266 [$ 25,820,391 |8 13,766,264 | § 5,027 053 | 0
4] 25,883 830 26,661,230 29 587 417 21,205,162 32,703,338 2 B =
Total $ 70,139,256 |§ £8,335,041 |5 63,326,881 |% 59,762,786 |% 57.614,045
7 B. 747,644 89,452,524 11,430,736 12,603,1€8 13,657,754
Change frem
8 29764711 32 503,568 40,190.038 44,745 557 48 975 364 Base Case |5 0l$ -1.804.215 |5 -6,812.275|8 _ -10,375.470]8 -12,525211)
10 9,472.504 0 849,741 10,907,315 11,534,110 12,116,080
Latent Demand | 156,445.775 134,045,309 71,466,928 31,289,156 0 _ : ,
————— B — " Through Trips - Assumed to equal latent travel demand for the proposed alternatives (see Section
Total 364,124 652 | 354.753.058 328,758.908 310,252,606 | 299100459 . ‘
6.3.4 for discussicn of latent travel demand). Sce Takle 6-3, page 6-6.
Change from
Basc 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 S0.12 per kilometer ($0.31 per mile) for 1996
vehicle operating costs. The calculated values for all the Proposed Altematives are

presented in Table 6-15

Travel Demand Forecasts




Chapter 7

COST

This chapter describes the costing methodology used to estimate the capital costs for the proposed
alternatives. These cost estimates provide the basis for comparison between the different proposed

alternatives and for the feasibility evaluation of such proposed altemnatives.

4 UNIT COSTS

The unit costs used are based on the 1936 Weighted Average Unit Prices provided by AHTD as
shown in Appendix D. All cost estimates are expressed in constant 1996 U.S. dollars. The general
cost estimates were derived using the "as-built" plans, the proposed typical ¢ross sections, the 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 base 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/¢f) for bridge
widening (based on the final width of the structure). $320/m° (S$30/sf) for bridge rehabilitation and
$55/m” ($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

Earthwork quantities include preparing right-of-way, clearing and grubbing, grading, excavation,
embankment, sodding, fedilizing and watering. Average cut and construction of embankment

quantities were estimated for the different terrain conditions (level, rolling and mountainous).

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 cosls were assumad 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 were assumed to be a typical 5% of
the overall construction costs. Some utilities will be moved/relacated at the expense of the utility

owner. Those costs are not included in this cost estimate.

7.1.6

Mobilization cosis were assumed to be 5%. This ltem includes all preparatory work and operations

Maobilization

for the movement of persennel, 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 for the first two items were estimated using the
length of the proposed segments for the appropriate altematives. 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 proposad new bypass
connections.

Cost
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7.2 O&M COSTS

The Operations and Maintenance (O&M) costs are based on slatewide 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 sufficiency
rating inventory (see Chapler 2), are included in the capilal cost estimates of the proposed
alternatives. A detailed cost cstmate 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 Year
Base (Jase 704 larie-krm 474.18 $335.500
Improved Two-Lane Rural 709 [sarz=krm 477,58 $338 600
Arterial
MultiLane Uncwvigad Rural 79 lane-krm 785.4 $556 800
Highway
Four-Lane Divided Rural 09 laric-km 7H5.40 $556,6800
Hluh“"ﬂ'}' A
Four-Lana Frapmway 709 larnc-km TH5.40 F6R5.461

7.3 RIGHT-OF-WAY (ROW) COSTS
ROW acquisition costs include purchase, relocation, sale of improvements, and a typical 15% markup

over acquisition costs to account for appraisal, surveying, salaries and title insurance.

7.3.1 Approach
To develop the ROW costs the following approach was used:

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 obtained. Recent land documents were also gathered.

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 reiative land value was also cbserved. For each residential propenty, a
“frontage” length of 46 m (150 feet) along the existing US 412 ROW was assumed. Foreach
commercial property, a frontage length of 61 m (200 feet) was assumed. Percentages of the

remaining property were assigned to either forest, agricullure or bamren land,
Q propeny a3 Q

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 purchases by AHTD and cther 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 i was assumed that the roeute 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 weare

reduced. No credit was taken for the existing ROW.

Guidance and review of ROW cost 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 allernatives. Appendix E
shows the detailed ROW takings per land use and the detalled ROW acquisition cost estimates.

Cost
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Table 7-2: ROW COST ESTIMATE (in 1996 dollars)

Basec Case
Improved Two-Lane Rural Artenal
Multi-Lane Rural Highway

No new ROW required
$7,245,830
$9,115,006
$15,678,264
$16,303,625

Four-Lane Divided Rural Highway

Four-Lanc Freeway

7.4 CAPACITY IMPROVEMENT COSTS

Base Case
This alternative includes the costs for rehabiltating and replacing the bridge structures as per their

existing sufficiency rating. The Base Case Detailed Cosl Estimate i1s shown in Appendix E.

Improved Two-Lane Rural Arterial
This allernative includes the costs for improving the existing facility and the construction of the
proposed bypasscs to meet the design crtera of a two-lanc rural arterial as established in Chapter 3.

The Two-Lane Rural Arierial Detailed Cost Estimate is shown in Appendix E.

Multi-Lane Rural Undivided Highway

This alternative inciudes the costs for improving the existing facility and the construction of the
proposed bypasses to meet the design critena 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,

Four-Lane Divided Rural Highway
This alternative includes the costs for improving the existing facility and the construction of the
proposed bypasses to meet the design criteria of a four-lane divided rural highway as established in

Chapter 3. The Four-Lane Divided Rural Highway Detailed Cost Estimate is shown in Appendix E.

Four-Lane Freeway
This alternative includes the costs for impreving the existing facility and the construction of the

proposed bypasses to meet the 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 $13,093,732
Improved Two-Lane Rural Antenal $111,307,854
Multi-Lane Rural Highway $408,816,676
Four-Lane Divided Rural Highway $459,287,873
Four-Lane Freeway $850,299,453

7.5 MITIGATICN COSTS

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 historical sile testing and mitigation. The Base Case

alternative does not incur mitigation costs.

Cost
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Table 7-4: MITIGATION COSTS

Historical

Wetlands USTR Cemeteries Sites Total
Two-Lane Rural 5124830 §25,000 $280,000 $605000 | $1,034.830
Arterial
Multi-Lane Rural S272.530 $150.600 S480,000 $605,000 | $1,987,530
Highway
Four-Lane Divided $319,990 200,000 | $i,180,000 $605.000 | $2.284.590
Hural Highway
Four-Lane Freeway $1.248.470 4325 000 55,400,000 31 155,000 $8.128.470

7.6 RESIDUAL VALUES
Residual value is defined as the value of the facility after its design life. The project’s design life is 30
years since concrele pavement was assumed as the design pavement surface. Table 7-5 shows the

design life for 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%
Bridges 60 years 50%
Tratfic Installations | 35 years 15%

' Roadway construction ilems other than pavement.

Based on these percentages, eslimated residual values of 20.9%, 13.6%. 19.8% and 23.1% were

calculated for the two-lane rural aderial, multi-lane rural highway, four-lane divided rural highway and

four-lane freeway, respectively.

7.7 INTERIM IMPROVEMENTS

In case funds do not become available to implement the recommended altemnative, a series of interim
improvements (as defined in Chapter 3) are proposed as the minimum improvements tc be done in
the comidor. Detailed cost estimates for these improvements can be found in Appendix E, page E-11.
The intenm improvements vary from $29,000 for a tlashing signal to $72,189,000 to widen US 412 to

a tour-lane undivided section from Black Rock to Hardy.

Cost
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Chapter 8

ECONOMIC JUSTIFICATION STUDIES

8.1 INTRODUCTION

8.1.1  Overview

This report examines the costs and benefils of major new highway construction across north-centrai
Arkansas, providing a link from Oklahema and western Arkansas to Missouri and Tennessee, The
study evaluated four alternalive levels of improvement for US 412, from Improving the existing two-

lane rural arterial to a full access controlled frecway.

A major motivation for considering the proposed highway improvermnents has been the belief, promoted
by some community and business |eaders, that a high-guality four-lane highway connecting cities
across the corridor could significantly enhance economic growth in the region. s in response 1o a
cencern that unless highway improvements 1o the comdor are evaluated in terms of economic

develocpment potential, the benetits of major carridor improvements will be underestimated.

Al the state level, there is also interest In using transportation investments t¢ promole economic
develcpment obieclives. However, the state must carelfully consider the cost of all such investments
and where they ocour and explicttly examine the tradeoff between maximizing tolal statewide benefils
and the benefits to specific sub-state arcas. Here, AHTD recognized the need to move beyond its
traditicnal means of evaluating highway improvements. Acceordingly, AHTD commissioned this study
to include an assessment of the potential long-term economic development benefits of improving US

412, in terms of benelits to the comidor and areas within the corridor

8.1.2 Highway Corridor

The tocus of this study Is a broad band of northerm Arkansas from the recreational area of Mountain
Home to the Missouri state line. It inks the 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) to the Missouri state line {sast of Paragould). Gumrently, this siretch of US 412 and US 62 and

US 63 is a 216 km (134 miles) corridor, mostly two-lane. Several of the cities along the corridor have
been studied for possible bypasses The most notable improvement to the roadway is the 16 km (10
miles) between Hardy and Ash Flat which has been widened to four lanes,

8.1.3 Types of Economic Development Benefits

One ot the basic benefits from highway improvements is the imprevement in travel times and reduced
transportation costs. These are 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 the corridor over and ahove the user benefils.
Reducing truck shipping costs can provide a real cost savings for the shipping company. the business
shippng out the praduct and business receiving the product. These lower production costs can make
local businesses morc compelitive and better able to expand. In addition to lower production costs,
highway improvements extend the market area for local business as well as the access to suppliers.
They make customers more easily accessible and expand the distances from which the company can
compete with out-of-state companies. These travel range impacls can provide opportunitics for

significant expansion and attraction of manufacturing and distribution industries.

There can be additional impacts on the attraction of new businesses., Some lypes of businesses
would find northem Arkansas to be an attractive location If it were not for its lack 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 transportation links to the national highway network. regional population centers and
specific buyers or suppliers.

In summary, the development effects of highway improvements do not end with “direct eftects” on

business expansion and altraction. There are also highly significant spill-over effects on the rest of

Economic Justification Studies
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the area economy. The direct effect on business expansion and attraction leads to “indirect effects”
in terms of additional orders for matenals and equipment from other businesses. For instance,
expansion of the foed 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, wha then spend more on consumer products and services

8.1.4 Measuring Economic Development Benefits

All of the cirect benefits of a highway, and therefcre improvements to the highway, flow from using it
for transportation. There are two types of benefits described below: travel efficiency gains and
economic development impacts. Travel efficiency gains are key to economic feasibility analysis.
Economic development iImpacls are changes in the relative competitiveness of the area affected by

the improvement brought about by these transporation cost savings.

In the benefit/cost calculation, benegfits of a tfranspottation impravemant are compared with the relevant
costs. These costs are incremental costs that would arisa if the improvements were made. They

include capital costs and operation & maintenance costs.

8.1.5 Methodology

The evaluation of economic benelits involved use of a regional impact model to quantify the effects

of reduced transportation costs.

IMPLAN Software

Creating regional economic models requires a tremendous amount of data. The costs of surveying
industries within each region lo derive a list of commedity purchases (production functions) is
prohibitive, IMPLAN (IMpact Analysis for PLANNIng) was developed as a cost-effective means to
develop regional input-outpul medels. IMPLAN was originally developed by the USDA Forest Service
in cooperation with FEMA and the USDA Bureau of Land Management to assist the Forest Servicae

in land and rescurce management planning. The IMPLAN accounts closely follow the accounting

conventions used in the “Input-Output Study of the US Economy” by the Bureau of Economic Analysis

(1980) and the rectangular format recommended by the United Nations.

IMPLAN software was designed to serve three functions: 1) data retrieval, 2) data reduction and
mede! 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 state of the mode!
building process, provides a high degree of flexibility both in terms of geographic coverage and model

formulation.

The IMPLAN database, created by Minnescta IMPLAN Group, Inc. (MIG), consists of twe major parts:
1) A natienal-level technology matrix and 2) Estimates of sectorial activity for final demand, final
payments, industry cutput and employment for each county in the US along with state and naticnal
totals. Data is available for years 1877, 1982, 1985, 1890, 1891 and 1882 for county level economic
activity for 528 sectors. New databases are continually being developed by MIG, Inc.

IMPLAN easily allows the user to do the following:
+  Develop project specific multiplier tables
» Change any component of the system, production functions, trade flows or database
= Create custom iimpact analysis by entering final demand changes
=  Obtain any report in the system to examine the models’ assumpticns and calculations
There are two components to the IMPLAN system — the database and the software. The databases

provide all information to create regional IMPLAN models. The schtware performs the calculations and

provides an interface for the user to make final demand changes.

Economic Justification Studies

8-2




f ockwood, Andrews & Newnam, fnc.

US 412 Planning Study
Nerfork Lake to Missour] State Line

8.1.6 Key Assumptions
Input-autput medeling is based on several assumptions:
+  Constant returns to scale
+  No supply constraints
=  Fixed commaodity input structure
» Homogeneous sector output

« Industry tachnology assumption

The first assumption is that the preduction functicns (an industry's list of expenditures) are assumed
to have constant returns to scale. Constant retumns to scale means the production functions are
considered linear; if additional input is required, all inputs increase proportionately. No supply
constraints means supplies are unlimited; an industry has unlimited access to raw maternals 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 o buy substitute goods. A fixed commodity input structure
assumes that changes in the economy will affect 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 oulput. In other words, the proportions of all the commedities produced by that industry remain
the same, regardless of total output. An industry will not increase the cutput of one product without
oroportionately increasing the output of all its other products. The indusfry fechnology 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 werds, an industry has a primary or main product and all other products are

by-preducts of the primary product.

8.1.7 Impact Analysis: A Definition
Economic impact analysis involves applying a final demand change to a predictive ecenomic input-

oulput rnude!, and then analyzing the resulting changes in the economy. A cencise definition of impact

analysis is:

An assessment of change in overall cconomic activity as a result of some change

in one or several economic activitias.

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 invalve 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 project) to
a set of economic issues and factors. For example, our project is the construction of a new highway.
This might transiate to the economic issues: availlabllity 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 beean identified, the factors involved can be identified and their actions
converted to a set of expenditures, These expenditures are the initial changes that stimulate further
economic activity, The actions and the economic activity they stimulate arc the impact. As we
preparc te run our initial changes resulting from the new roadway through the predictive modcel, we
will need to know whether the expenditures are made in purchaser or producer prices and the year{s)
of the expenditures. Froducer 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
industrics and values are in producer prices. Purchaser prices arc those paid at the retail level. A
ourchaser price actually includes a mix of producer elements. For instance, the price of a roll of film
from a retail 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 carrect sector

Economic Justification Studies
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multipliers. It splits a purchaser price into the appropriate producer values, each value impacting a
specific industry. A defiator needs to be applied to the cost estimates (o equate them to the medel's
base year's data. Defiators account for the changes in actual value ol the dollar aver the years. Price

changes need to be accounted for, otherwise, the impacts will be estimated incarrectly.
8.2 ECONOMIC BASELINE

8.2.1 Overview of the Study Area

Regional highway improvemants have greater impact on certain types of businessos and on certain
parts of the study area. The nature of economic benefits thus depends upaon the mix of the current
business activity and that which is forecasted for the future. Understanding the area’s economy
provides a basis for understanding the relationship between proposed highway improvements and
economic development. This sectlon summarizes key aspects of the economy of the study area and

specific zones within the study area Socioeconomic data used in the IMPLAN model are shown in
Table 8-1.

Table 8-1: Socioeconomic Data

Baxter County | Fulten County | Sharp County | Lawrence County | Greene County Tatal
Populatiaon 24.600 10404 15,6800 17400 34.000 112200
Employmyen 17306 3,591 6,584 B,153 16,235 51213
Households 14,533 4510 7114 7,185 12,375 45, 726
Arca{sg. miles) 554 B8 04 Env 578 2,841
MNo. of Industries 134 a3 109 116 140 583
Income por £39.975 526,248 £20.430 $32.370 $39.919 536916
Housefwold
Total income S5R0,857,000 F11R615,000 202,261,000 $232. 215,000 $493.998 000 $1.608, 040 000

The counties and citics, following an east to west direction, are listed below:

ounty Cities
Baxter Anderson, Mountain Home
Fulton Salem, Vicla
Sharp Ash Flat, Hardy
Lawrence Walnut Ridge/Hoxie
Greeng Paragould

The industnal 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 varies, each of the cities/towns play a special rale.

Population characteristics of the 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
experienced consistent loss of population. The out-migration was due largely lo a changed economic
base (previously 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 propartionately more children and more elderly people than the
urban areas. The study states that the rural areas of the state carry the heavier burden of caring for

“dependent” population, which will affact education and health care.

Several counlies, including Fulton and Sharp, have been designated as long-term economically
deteriorated. The U.S, Department of Commerce, Economic Development Administration, under the
Public Works and Economic Development Act of 1865, as amended, officially designated the counties

as redevelopment areas based on a number of qualifications, such as substantial and persistent
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unemploymenit. low median family income, unusual and abrupt rise in unemployment resulting from

the loss of a major employment scurce and decline in per capita employment.

As the study area is relatively isolaled geographically, large size industrial development has been
confined to Paragould. Jonesboro, Batesville. Newpori and Searcy, which are south of the study area,
have experienced growth due to their access to the railway system and a betler road network. A

transport system 10 industry complements large industrial development.

A pan of the region has turned to the service and retail components of the local economies {or new
opportunities. The most signiticant ef new cppertunities is the emergence of taurism as a factor in the
regional economy. Many tourist activities are related to Ozark folk culture, local heritage and the
area’s natural beauty throughout the study area. The Mountain Home arca has particularly benefitted

from tounsm,

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 nation, are
decreasing. Large-scale farming operations deminate the countryside in Arkansas. The cests of

praduction, equipment and supplies have risen dramaticatly.

As farm population decreases, other rural ecenomic activily decreases. The elimination of smali farms
and the oul-migration of farm population decrease demand for a variely of retail and personal services,

causing lurther out-migration and unemplaymeni.

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

product costs which in tum makes local area businesses more competitive, therefore more prafitable

with greater ability to expand.

In addition to lowerning transpentation costs, highway improvements benefit busmesses in several
ways. By reducing travel times on the highways, they effectively extend both the area that businesses
servc and the area from which they can access suppliers, Local businesses also benelfit from the

expanded area over which they can successfully compete with their counterparis in nearby siates.

8.3.2 Methodology

A highway improvement causes economic value which accrues to both users and nen-users of that
highway. The first impact is the construction 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 county as well as the induced and indirect
impacts causcd by the censtruction. A second area of cost savings is in direct travel cost savings.

These benefits are calculated and discussad in Chapter 6 of this report,

6.4 ECONCMIC DEVELOPMENT IMPACTS

Impacts 1o the five-county study area were analyzed using the IMPLAN predictive model. The

proposed alternalives were defined as the improvements 10 be considered.

8.4.1  Defining Input-Output Analysis

Inpul-Output Analy=is is a means of examining relationships within an economy both between
businesses and between business and final consumers. It caplures all monetary market transactions
for consumption in a given time period. The resulting mathematical formulae allow one to examine
the effecis 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 exampie is the
United States Benchmark Study of Input-Output Accounts (the data is actually based on economic

census collected directly frem firms). Other countries have done primary national level imput-output
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studies as well. Pnmary stale or local level input-outpul studies are not common duc to the high cost
of data collection. Secondary input-ouiput studics rely on data collected from other sources to
construct accounts. The inter-industry transaction information usually comes from some other primary
study. IMPLAN is an example of a secondary input-cutput modeling system.

There are two phases in input/output analysts:
* Descriptive madeling

+  Predictive modeiing

A Descriptive Model includes information about local economic interactions known as regional
economic accounts. These tables descnbe a local economy in terms of the flow of dollars from
purchasers to preducers within the region, Trade Flows are also part of the descriptive model. They
describe the movement of goods and services between a region and the outside world (regional
nports and exports). The initial IMPLAN data details all purchases including imported goods and
services. When regional economic accounts are created, imports 1o 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-industral transactions such as payment of taxes
by businesses and households. Social accounting data includes tax collection by govemments and
payments to households and businesses. Input-outpul accounting dascribes the flow of commaodities
from producers to intermediate and final consumers. Soclal Accounting Matrices (SAM's) show the

flow of money between institutions. Both are pant of the descriptive model.

The regional cconomic accounts are used 1o construct local level multipliers. Multipliers describe the
response of the economy to a stimulus (a change in demand or production). The multipliers are the
Predictive Model Purchases for final use (final demand) drive an input-output model. Indusines
producing goods and services for consumption purchase goods and services from other producers.
These other producers, in turn, purchase goods and services. These indirect purchases (or Indirect

eftects) continue until leakages from the region {(impors, wages, profits, efc.) stop the cycle. The

indirect effects and the eficcts of increased household spending (induced eflects) can be
mathematically derived as sets of multipliers. The derivation |s called the “Leontief inverse." The
resulting sets of multipliers describe the change of output for each industry caused by a one dollar

change in final demand for any given indusiry.

8.4.2 Business Benefils

Input-output models are driven by final consumption (or final demand). Industries respond to meet
demands directly or indirectly (by suppiying goods and services 10 industries responding directly).
Each industry that produces goods and service generates demands for other goods and services and
50 on, round by round  The Impact of a new highway on economic activity 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 project area

Indirect Benefits are the changes in inter-industry purchases as they respond to the new
demands of the directly affected industnes: those industries supporting highway

construction.

Induced Benefits reflect changes in spending from households with increased income due

to changes in production

The direct benefit of the new highway is not the total construction cost. This is because some of the
material and labor for the new highway will come from outside the study area. The IMPLAN mode|
includes a formula for calculating the percentage of the new highway costs which will be spant in the
local arca. Table 8-2 shows the direct, indirect and induced benefits of the four construction

alternatives. Table 8-3 shows the same three benefits for Operation & Maintenance (O&M).
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Table 8-2: Economic Benefits - Construction

Alternative Direct indirect Induced Total
Base Casc 512.578.201 52 355,752 $2 967,369 517,901,322
Improved Two-Lane 587,771,541 £21.926136 £25.764.5911 $135.,465,628
Hural Arterial
Multi-lane Rural 5308,890.47 77,140,328 §95,154,332 $481,154,14
Undivided Highwiy ]
Four-Lana Dividad $347,332,975 S86,75HS,40 5105, 800,360 55332.892,715
Fural Highway
Four-Lane Freeway £633.845 727 S158,907.394 5105 785 627 S987.938,748

Table 8-3: Economic Benefits - O&M

Alternative Direct | indirect Induced Total
Dase Caze 5322.287 §60.357 §76.560 S458.630
Improved Twe-Lang 5325,2608 Fe0.916 STH.735 $452.523
FRural Arterial
Multi-kine Rurai F534 879 F10077 5126,185 $7E1.241
Undivided Heghway |
Four-Lane Divided $534.879 $100,177 £126,185 S761.241
Bural Highway
Four-Lang Freaway S658512 £123.43482 $166.357 50571968

8.4.3 Opportunities to Enhance Business Development

Many local and regional agencies are actively involved in economic development. This includes
encouraging new businesses to move to the study area as well as assisting existing businesses to
expand. These types of activities are vital to the continued development of the region. Economic
development activitics must continue even if a new highway is constructed. The benefits described

in this section are based on a number of assumptions including continued economic development.

8.5 TOURISM

8.5.1 Identification of Tourism Benefits

Tourism will benefit from highway improvements because recreation and visitor attractions become
more accessible to visitors from other parts of Arkansas and surrounding states. The tourism industry
scrves both business travel and recreational trips. Highway improvements lessen travel time, reduce
safety hazards and make travel more enjoyable for trips to various destinations and recreational
aftractions in Arkansas. Businesses servicing the tourism trade are pnmanly hotels & lodging places,

eating & drinking establishments, amusement & recreational services as well as retall 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 first pan of the tounsm benefit analysis was to determine baseline tourism activity
in the study area. The second par of the analysis was to determine the potontial benefit on visitor

activity resulting from the proposed highway improvement alternatives,

8.5.3 Economic Baseline

The tourism baseline was developed based on conversations with the Arkansas Department of Parks
and Tourism. Table B-4 shows year 1954 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

expenditures in the study area.
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Table 8-4: Annual Benefit of Travel on Arkansas Counties - 1994

Travel Travel
Total Travel Generated Generaled State Tax Local Tax Visitors
Expendilures Payrofl Employment Receipis Receipis (Person
County (Dollars) {Dellars) {Jobs) {Dollars) [Dollars) Trips)

Greane 511.870.000 52,060,000 2106 $610,000 $£230,000 78,331
Lawrence 50380000 | $1.360,000 130 SAD 000 L1480 000 51.161
Sham $24.480.000 £3.,510,000 320 $1.250,000 $640.000 148,801
Fulton 512,750,000 52.000 000 200 S660,000 £310.000 &20.B53
Baxler $87.600.000 516.430.000 1.610 $4.,950.00: 51,800,000 645,377
Study Arga 5156100000 525,470,000 2470 37,960,000 53,170,000 1,015,553
State £$2.829 710,000 S502 800 D00 46,450 S130, 760,000 |  S55 650 000 17 818,000

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
Expenditures Payrall Employment| Receipts Receipts (Person
Alternative (Dollars) (Dollars) (Jobs) (Dollars) {Dollars) Trips)

Improved Two- 54 584,340 $748.818 73 5234.024 533,198 29 857
Lane Rural Arterial
Multi-Lane Rura! 17,701 740 52,888 298 280 5802664 $350.478 115,164
Highway
Four-Lane Divided | 925,241,370 54,118,459 289 $1.287.132 35125849 164,215
Four-Lane Freeway $32.781.000 §5.346.700 518 $1,671.600 $665,700 213 266

Scurce:  Aransas Depanment of Farks and Tourlam
US Travel Data Center County Travel Economic Impact bMaodel (STEIM)
8.5.4  Reguirements for Tourism Attractions

The benefits of an improved highway were determined through an informal survay of highway officials
and tourism personnel. They predicted a 20-30% increase in tourism from the implementation of a
freeway. A 20% growth rate in fourism and 5% inflation (Year 1894 to 1996) was assumed, The
growth was then prorated for the remaining propesed alternatives. This is based on the assumption
that a four-lane freeway would have the most beneficial impact on tounsm. The remaining altematives
would have less of a benefil with the improved two-lane rural arterial having the least benefit. The
prorated figures are based on the latent demand calculations discussed in Chapter 6 of this repon.

Table 8-5 shows the benefit of the proposed alternatives on tourism.

8.6 BENEFITS

In the preceding sections of Chapter 8, the economic benefit of the highway improvernent altematives
in terms of trave| efficiency and construction and O&M have been discussed. The benefits are greater
than costs far all construction altematives. The following paragraphs describe the cconomic benefits.
B.6.1 Seven Indicators of Economic Development

The US 412 improvements could yicld many different forms of benefit 1o local economies. In order
to recognize these diverse impacts in a censistant 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 bensfits 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 improvemenis within the project area.
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Industry Sales - This is the “indirect benetit” or the sum of all the infermediate gooeds and

services needed to produce the final demand, the industry-1o-industry sales.

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

Household Expenditures - Defined as “induced benefit," this is increased household Base Casc Arterial Highway Highway Freeway
. i = i i ct i H & k .r M ¥ . - 5 a e >
consumption resultlng trom hlghway conetriekion and Use. FProject Expenditures F12578.201 $a7,771.581 F308. 830,471 £347,332,875 §633.845,727
Industry Sales $2.355,752 $21.929.136 $77,149.328 $86,759.401 $158.307 394
Household $2,967,369 $25.764.91 545,154,332 5105,800,.3¢9 $195,785,627

Jobs - Total new jobs attributable to the highway improvement due to road construction and Expendinir

" . _ Jobs Created 285 2,548 9.211 10,279 16,536
road use, plus the share of those that are employed in sectors that directly support the Wages Added 55.379 A18 $47 160,523 $172 5173 531 $101,815,357 3354 957,668
construction process., Value Added £8.247,399 576,074,945 S269,218 653 $302.229.637 8552 657 489
Increased Taxes £394 2049 54,222 027 513,605,022 £15,713.501 £27.733.992

Wages - This measure consists 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 propeny income (intarest and corporate profit) and transfer payments.

Table 8-7: Evaluation Criteria - Economic Development (in 1996 doliars)
(Operations & Maintenance)

Muiti-Lane Four-Lane
Two-Lane Rural | Rural Undivided | Divided Rural Four-Lane
Value Added - The value of the corridor’s firms' output minus the value of the inputs they Base Case Arterial Highway Highway Freeway
i iy e [ 4
purchase from other fiims. In the comidor study, it is the value added by firms located in the Peoject Fxjendiures $322.387 $325.260 e $24.A78 228912
Industry Sales $60.387 860,915 $100177 5100177 $123.332
defined corridorimpact areas, inciuding employee compensation, propriatary income, indirect Houschold $76.056 $76.735 £126,185 $126,185 $155,352
business taxes and other property income. EApientiire
Jobs Created 7 T 12 12 15
Wages Added $137,888 $139.121 £228 773 $228,773 5281,652
Increased Taxes - These are the taxes which result from the companies participating in Value Addeg §211,386 $231,276 5350.715 $350,715 £431,779
i : ; sod Taxes : 516, 746! :
highway construction as well as increased employment and wages. Increased Taxes 510,10 $10.194 16.763 §16,763 220,638

8.6.2 Four Economic Development Causes

By improving travel conditions in the US 412 corridor, the highway improvements, through reduced
fravel times and costs to the residents and businesses in the area, could create additional economic
development benefits to the primary impact area and state economies. These additional benefits are

categorized into four types:
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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.

8.6.3 Benefit/Cost Analysis
Comparison of the full set of economic benefits and costs associated with each of the proposed
altematives provides a basis for selecting the most effective alternative. Cost Effectiveness is defined

as the relative ratio of benefit to cost. The costs are developed and defined in Chapter 7 of this report.

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 benefit/cost 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 Altemnatives 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 altemative yields the highest benefit
cost ratio of all the altematives, 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.
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Table 8-8: Benefit Cost Ratio (Values in Year 1996 Million Dollars)

Benelits
Travel Econamic Costs Ralio
i T
Vehicle 4
Accident | Travel | Operaling Fuel Waages Operations Banefit/
Cost Time Cost Consumplion | Tourism Froject Industrial | Household | WValue | Added lo | Increased | Total & Construclion ROW Mitigation | Emissions | Total Cos!
Reduction | Savings | Savings Savings Impacls | Expenditure Sales Expenditure | Added Payroll Taxes Benetits | Maintenance Caosts* Costs® Costs® Impacts Costs Ratio
T'_HEI"LI:IHEI Herzl 5,60 3.56 1.80 0,41 459 6,01 | 1.56 1.82 5,42 2.3 0.31 a4.43 {1,003 784 .58 0.0E 1.07 1048 d3.25
Artarial
Mulli-Lane Rural 270 B.56 6.81 1.55 17.70 23.8¢ 6.0 7.41 2097 13.4 1.C4G 111.911 0.22 Ji.58 0.73 n.1e 7.48 40,148 2.76
Lndwided Highway
Four-Lane Onaded 732 12.03 10.38 237 25274 26.94 6.78 A6 2361 15.0 1.23 140,13 022 35.62 1.25 018 1004 47.92 2.9
Horal Higheay
Four-Lane Froowny 1372 168 12.53 28B4 3278 49 94 1251 1547 43 GH 28 2.19 23053 | 035 £6 84 1.30 0.65 13,60 AZ.54 2./8
* These values have been annudalized assuming a 77 disccunt rate cver a 30-year period,
Ij Does not meet LOS criterna.
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Chapter 9

PROPOSED ALTERNATIVES EVALUATION

GENERAL

The purpose of the evaluation is 1o compare the Proposed Alternatives against the base case in order

te select the alternative that best meets the following goals:

Improve Mobility - The Proposcd Altematives should improve person throughput capacity,
reduce travel time, reduce accident rates, improve access, and facilitate through trips
{minimum peak hour LOS: D).

Project Constructability - The Proposed Alternatives should be feasible from a construction
perspective.

Environment Preservation - The Proposed Altematives should preserve and enhance the
existing environmen! and minimize possible envirenmental impacts.

Economic Development - The Proposed Alternatives should promote economic develop-

ment in the communities served and be feasible from a public investment standpoint.

DEFINITIONS

The following are detinitions of the MOE's that will be used in this study:

IMPROVE MOBILITY

Average Dally Trips - Measures the number of now average daily trips when compared to
the base case altermative.

Peak Hour Person Capacily - Measures the carrying capacity during the peak hour, in
person trips for a specific location in the study corridor.

Peak Hour Volume/Capacity Ratio - Measures the ratio between the estimated future
AADT and the projected roadway vehicle capacity for the Proposed Alternatives.

Peak Hour Level of Service - Estimales the average peak hour LOS in the study corridor.

Safety Improvements (Fatalities Avoided, Non-fatal Accidents Avoided) - Estimates the
fatalities and non-fatal accidents {injury and property damage only} avoided due to the
improved geometrics of the Proposed Alternatives when compared to the base case.
Accident Cost Reduction - Quantifies the savings realized from the estimated reduction in
accident rates altnbuted 1o improved geemetrics of the Proposed Allematives when
compared to the base case.

Average Truck Trip Time Reduction - Measures the total travel time reguired to traverse
the corrider for an average loaded truck, in minutes. for each Proposed Alterative when
compared to the base case.

Vehicle Hours Traveled - Mcasures the change in vehicle hours traveled for each Proposed
Alternative as comparod 10 the base case.

Travel Time Savings - Monetizes the savings obtained from the reduction of vehicle hours
traveled for each Froposed Altemative as compared to the base case.

Vehicle Kilometers Traveled {VKT) - Measures the change in vehicle kilometers traveled
for each Proposed Alternative as compared {o the base case.

Vehicle Operating Costs - Quaniiiies the dollar savings obtained from the reduction in VIKT
by mutltiplying the VKT for each Proposed Altemative by the IRS's standard $0.21 per mile
($0.19 per kilometer) tor 1996 vehicle operating costs,

Through Trips Gained - Measures the number of through trips gained in the corridor as

compared to the base case.

PROJECT CONSTRUCTABILITY
Constructability - Measures gualitatively the relative degree of constiuclion difficulty and
complexity for each Proposed Alternative.

Construction Time - Estimates the time required to complete the Proposed Alternatives.

Proposed Alternatives Evaluation
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Differential Operations & Maintenance Costs - Measures the increase in annual Q&M
costs for each Proposed Alternative as compared to the base case, bascd on per lane-
kilometer historical costs for similar facllities in the State of Arkansas.

Construction Costs - Estimates in detail the construction capital investment required to
complete the Proposcd Altematives based on AHTD's 1996 weighted unit bid prices.
Right-of-Way Costs - Estimates in delall the capital invesiment required to acquire all the
new ROW for the Proposed Altematives based on district appraisal figures for agricultural,
forest, barren land, residential and commercial areas per hectare.

Mitigation Costs - Estimates the costs 10 allcviate any environmental impacts caused by the
construction process. it includes wetland delineation and remediaticn, removal of UST,
relecation of cemeterics, historical & archeological testing and site remediation.

Total Annualized Costs - The sum total of annualized construction, ROW and mitigation
costs (based on a 7% discount rale over a 30-year period) and the annual Q&M cosis,
Costs per Vehicle Kilometer Traveled - |s abtained by dividing the total annualized cost
by the total annual vehicle kilometers traveled per Proposed Aitemative. [t gives a measure
of costs relative to mability.

Costs per Kilometer - 1s obtainea by dividing the total annuaiized cost by the length of the

corndor.

ENVIRONMENT PRESERVATION

Land Impacts - Measures the area (in hectares} impacted as a consequence of the
development of the Proposed Allematives, categorized by land use {(wetlands, aquifers,
forest and agricultural fand)

Dwellings and Businesses Relocated - Estmates the number of dwellings and businesses
that would need to be relocated as a resull of implementing the Proposed Alternatives,
measured by area (in hectares) of residential and commercial land impacted

Cemeteries - Quantifies the number of cemetery plots atfected by the construction of the
Proposed Allernatives.

Hazardous Material Sites - Quantifies the number cf identified hazardous material sites
affected by each Proposed Altemative.

Noise Impacts - Estimates noise exposure changes for each Proposed Alternative when
compared to the base case, measurcd in decibels at sensitive receplor areas. Sensitive
recepters include houses along the corndor.

Emissions Impacts - According to FTA, it is *. . the value of tho forecast change in criteria
pollutant ermissions and in greenhouso gas emissions, ascribable to the proposed new
investment, discounted and levelized, expressed in absolute and regional percentage change
terms." It will be measured in terms of tons/year of volatile organic compounds (VQOC) and
nitrous oxide (NO,) and their monctary value (based on an EPA recommended valuc of
$7,500 per ton of VOC and $4,000 per ton of NO )

Endangered Species - Mcasures the potential impacts of the Proposed Altematives on
federally listed endangerad species and other lists.

Fuel Consumption - Quantifies the liters consumed and their dollar value for cach Proposed
Altemative by dividing the VKT by an EPA average kilometers per liter for automoebiles, then
multiplies by the EPA average price per liter of $0.31.

Historical and Archeological Sites Impacted - Estimates the potential number of hustorical

and archeclogical sites aflected by the Proposed Altamatives.

ECONOMIC DEVELOPMENT

Discounted Benelit/Cost Ratio - Measures the relationship between the benefit's present
valuc and the cost’s prosent value based on an assumed 7% discount rate {as recommended
by the US Office of Management and Budget) for each Proposcd Alternative over a 30-year
design period.

Net Present Value - The arithmetic difference between the discounted costs and the
discounted benefits for each propesed altemative

Internal Rate of Return - The discount rate at which the net presemt value difference

between costs and benefits is zero.
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Residual Value - The percentage of the capital investment that will remain beyond the Table 9-1: EVALUATION CRITERIA

30-year design life.

Tourism Impacts - Estimates the benefits that will be obtained by the |ocal tourism industry
due to improved mobility. It is measurcd both in terms of total expenditure gained in the
study area and number of new visitors.

Jobs Created - Estimates the polential number of one-year jobs created by each Proposad
Aliernative.

Project Expenditures, Industry Sales and Household Expenditures - These measures
are derived from the construction of the Proposed Alternatives.

Value Added to Goods Produced, Wages Added to Payrolis and Increased Taxes -
These measures are dernved from the regional economic growth gained from the construction

and impraved mohility of the Proposed Alternatives.

Improve Mobility

Froject
Constructability

Environment
Presaervation

Economic
Development

Average Daily Trips

Constructability

Lard Impacts

Dhscounted
BuonetitCost Ratio

Feak Hour Person
Capaaily

Construction Time

Dwellings and
Business Helocated

MNeat Present Value

FPeak Hour
Volume/Capacity
Ratio

Operations &
Mainienance Costs

Comoetanes
Impacted

Internal Rate of
Hetum

Peak Hour Level-ci-
Service

Construction Costs

Hazzrdous Maternial
Sites

Besidual Value

Salety Improvements

ROW Cosls

Moise Impacts

Tourism Impacts

Accident Cost

Mitination Cosis

Emizsions Impacts

Jobs Created

Roeduetion
Aveorage Truck Trip Annualized Costs Endungerad Species | Project
Table 9-1 shows the Measures of Effcctiveness (MOE's) that will be used to evaluate the Proposed Time Reduction Expenditures
Alternatives based on the project goals. The MOE’s will be derived from traffic, environmental and Viahicle: Hlaig Costpervunile | hust Gonsumplion.  findusiry Sales
Traveled Kilomeater Traveked Savings
enginearing studies.
g g Travel Time Savings | Cost per Kilometer Histoncal and Housenhold

Archieological Sites | Expenditure
Impacted

Vehicle Killometers Value Added to

Traveled Goods Produced
Vehicle Operating Wages Added to
Costs Payroll
Through Trips Increased Taxes
Gaingd
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9.3 METHODOLOGY

Each Propcsed Alternative will be evaluated tased on the four objeclives set forth at the beginning
of this chapter. The MOE's that will be used include both guantitative and qualitative measures. An
evaluation matrix will reveal the goals & MOE's that provide significant differences between tho
FProposed Alternatives. An assessment of their relative performance will be documented in the form

of a narrative. The evaluzation process is presented in six steps:

1) Raw Values - Presents all the data calculated for this study in their original units and
gquantities. Some of these may be qualitative measures.

2) Percentile Values - Assigns, for cach MOE. the highest value as 100%, and ali others
as a pcreentage of the highest MOE.,

3) Ranked Vailues - Ranking of the MOE's on a scale of 1 to 5, the most desirable value
being 5 and least desirable being 1 (it recognizes that for seme MOE's a high value is
better, and for other MOE's a low value is better), and all others as a pro-rated value in
between

4) MOE's Combinations - Based on the project goals and chjectives and other
combination measures, the ranked values are grouped together and the resulting
summation of the rankings for the Proposed Alternatives is given,

5) Ranked Combinations - Uses the same 1 to 5 ranking methodology described in step
3 for the MOE’s combinations.

6) Summary Results -Presents the results of the six-step analysis. Re-ranks the

Proposed Alternatives based on all the combinations.

Finally, a recommendad atemative is selected by the Engineer based on the results of the evaluation
process, The recommended altemative will then be presented to AHTD for their consideration. In
comparng the raw values for the Proposed Altematives, ene should keep in mind that for some MOE's
the lowest value Is mere desirable, while tor other MOE's the highest value is more desirable. For

example, it is desirable to have a high bensfi/cost ratio. Conversely, it is dosirable to keep the capital

cost low. The ranking matrix eliminates this difficulty 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 tor the Proposed Alternatives were analyzed in Chapter 6. This section
presents a summary of their maobility impacts. As expected. the higher classification roadways viold
higher mobility benefits to the corridor. The only noliceable exemption to this trend is the high non-
fatal accidents of the multi-lane rural highway Froposed Altemative. Table 9-2 shows their annualized

mobility impacts when compared to the base case.

The ratings tor the Froposed Alternatives based on the improved mobility goal are:

Improved Two-Lane Hural Arterial 1.0 Least desirable
Multi-Lane Hural Highway 2.5
Four-Lane Divided Rural Highway 3.7
Four-Lane Freeway 50 Most desirable

There is a significant difference between the different Proposed Alternatives In the mobility impacts
over the study area.
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Table 9-2: MOBILITY IMPACTS

Four-Lane
Two-Lane Multi-Lane Divided Rural | Four-Lane
Rural Arterial | Rural Highway Highway Freeway

Avoraqo Daily Trips 4 441 16,508 24,204 31,153
FPeak Hour Ferson Capacity 504 1,823 276G 3,545
Peak Hour VMolumeCapacity Hatio .44 25 .25 0.z

Peak Hour LOS 023 E Jz20B 32808 341 B
Fatzlities Saved 2.53 2s 3.03 5

Mor-Fatal Accidents Saved 385 -125.99 8452 145,20
Accident Co=t Reduction {millions) =560 3.7 5738 514.72
Trip Time Reductior (mir} bE 281 42.14] 54.9

Saved Venicle Hours Traveled {thausands) 401 976 1,451 1,929
Travel Time Ceat Savinns {millicns) S3.5G Fu.58 $13.03 S16.80
Saved Vehicle Klameters Traveled (milllong) 837 a5.E7 53.86 B5.02
Vehicte Oparating Cost Savings {millions) S1.80 $6.81 $10.38 $12.53
Through Trips 436 1882 2676 3169

9.5

PROJECT CONSTRUCTABILITY

This section evaluates the constructability of the Proposed Alternatives from both gualitative and

guantitative perspeciives.

Constructability - This is a qualitative measurc based on engineering analysis of the

Clearly, the freeway alternative would be the most complex to construct due to the grade
separations and the relatively high percentage of readway that would need to be located an
new alignment to meet the proposed geometric design criteria. Second in comiplexity is the
multi-lane rural highway altemative since this altemative would reguire widening of the
existing facility with a high amount of traffic handiing. Next is the four-lane divided rural
highway. Traffic control for this altemative is simplified by maintaining traffic on the existing
facility while the now paralle! roadway is constructed, Traffic s then switched to the new
facility while the existing facility is reconstructed to conform with current design criteria. The
least complex alternative 1o implement would ke 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 localed on new alignment away from existing traffic.

Construction Time - This measure is an estimate ot the construction time required to
implement the Proposed Altematives as defined in Chapter 3, assuming multiple, concurrent
contracts were possible (e.q. simultaneous work at the different bypass locations, ete.).

Table 9-3 shows the estimated construction time for the Proposed Alternatives.

Construction, D&M and ROW cost estimates tor the Proposed Altematives were presented in detail

in Chapter 7. Mitigation costs were discussed in Chapter 4.

Table 9-3: CONSTRUCTABILITY AND CONSTRUCTION TIME

: . _ : Two-Lane Rural | Multi-Lane Rural | Four-Lane Divided | Four-Lane
construction complexity of the Proposed Allernatives. As shown in Table 8-3, the Proposed Arterial Highway Rural Highway Freeway
Alternatives were ranked from 1 to 5, with 5 being the easiest alternative to implement and Canstructzhility g 2 4 1
1 the most complex. Construction Time (manths) 10 24 18 an
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Table 9-4 shows the annualized cosis for the Proposed Allemnatives.

Table 9-4: COSTS

Two-Lane Rural 1 Multi-Lane Rural | Four-Lane Divided Fnur-an*—
I Arterial ' Highway ~Rural Highway Freeway
Ditlcrentlal CEM cosis {thousands) 5’!_1_ ] _'E:'_JE‘F.-‘- 2214 _EH':,-I;;I 0
Conslruction costs {(thousands)® L $7.841 ] E31.593 . . $35.622 566,839
ROW costs (Ihousands)® ! 5579 1 s728 51,252 §1,302
Mitigaton cosls (thousancs)” a3 $159 %182 649
Taotal Cosls (Ikausands)® EE:;I)‘.': £32,7M - $37,278 Eh'fi,‘l-m _L}
BVKT $0.02 FOA0 30012 £0.23 =
S/km - | Ssao29 | siwsrRar | S176,826 | §36882¢

“Annuclized at a 7% discount rate over a JU-year design Iife.

As expecled. the higher ciassification roadways incur higher costs for their implementation. The Q&M
costs are @ function of the total lane-kiloreters for each Proposed Alternativie,. The basic guideline
in developing the Proposed Allernatives was fo uliiize the existing alignment as much as possible.
The change from the base case to the improved two-lane rural anterial reflocts the additional length
on the route added by the bypasses. All four-lane altermatives reflect twice as many lane-kilometors
as the improved two-lane rurai arterial. In addition, the freeway allemative reflects ramps and access
roads.

The ratings for the Propesed Altematives based on the constructability goal are:

Improved Two-Lane Rural Artenal 5.0 Most desirable
Multi-Lane Rura! Highway 32
Four-Lane Divided Rural Highway 3.1
Four-Lane Freeway 1.0 Least daesirable

As expected, the lower cost Proposed Alternatives have a higher rating from the point of view of the
constructability goal. Note that there is no significant difference between the multi-lane rural highway

and the four-lane divided rural highway Proposed Alternatives.

9.6 ENVIRONMENT PRESERVATION
This section evaluates the relative impacts on the environment resulting from the construction and
operation of the Proposed Altematives. For purposes of evaluation, the environmental MOE's were

grouped in two categories:

1.  Environmentally Sensitive Areas (8 MOE’s)
» Wetlands impacted
« Aguiters impactad
* Forest impacted
« Agricultural land impacted
« Commercial land impacted
* Residential land impacled
« Cemetery plots impacted

« Archeological & Historical sites impacted

2. Overall Environmental Preservation MOE's (11 MOE's)
o All MOE's listed above
* Noise impacts
« Emissions impacts

e Fuel consumption savings

9.6.1  Environmentally Sensitive Areas
For this grouping, informaticn from a variety of sources was gathered and analyzed. The wetlands

impactod were estimatad utilizing site base maps, USDA, NRCS, county soil surveys and aerial
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photes, Land use was categorized based on field investigations. Environmental impacts were then
estimated for each land use type based on estimated ROW takings for each Proposed Alemnative.
The impacts on aquifers were estimaled by calculating the area of bridge construction. The cemetery
and the historical sites impacis were estimated using data bases and field surveys. The results are

summarized in Table 9-5.

Table 9-5: ENVIRONMENTALLY SENSITIVE AREAS IMPACTED

Land Impacis (heclares) Displacements (hectares)
s
Agricultura | Commercial [ Residential | Cemetery | Historical
Volland=s | Aquifers Foresl | Land Land Land Plots Sites
Allernative Impacted | Impacted | Impacted | impactad Impacted Impacted | Relocated | Impacied
improved Two-Lane 1052 205 a1.63 127.64 2844 A%18 28 11
Hural Arteral
Mutti-Lana Rural 2288 5.4% 0163 216.95 E5.14 7665 95 11
Highway |
;- C
Four-Lane Divicded 28.05 6.32 212131 41055 111.72 120.24 116
Rural Highaay |
o ———— — 3 i
Four-Lane Freeway 104,26 l 11.21 Ba0.67 128581 533 | 22032 | 40 | 21 k

The ratings for the Proposed Alternatives based on envirgnmentally sensitive areas impacted
(8 MOE's) are:

Improved Tweo-Lane Rural Anterial 5.0 Most desirable
Multi-Lane Rural Highway 4.2
Four-Lane Divided Rural Highway 3.0
Four-Lane Freeway 1.0 Least desirable

Since the lower grade roadways requite a narrower ROW, the land impacts are lower. Of particular

note is the large gap betweaen the four-lane freeway and the four-lane divided rural highway,

9.6.2 Overall Environmental Preservation
The additional MOE's considered in this grouping were calculated for each Proposed Altemative. The

results are summarized in Table 2-6.

Table 9-6: ENVIRONMENTAL PRESERVATION MOE’S
|

Emissions Impacts Fue! Cansumption Savings

Volatile Organic | Nitrogen
Compounds Dioxide
Noise {voc) (NO,)
Alternative Impacts {metric tons) | (metric tons) | Millions | Million Liters Millions
Two-Lane Rural Arterial | 5518 261 23 $1.97 | 136 $0.41
(R SRR
Multl-Lana Rural Highway 6,185 951 88 5748 507 51.55
Four-Lane Divided Rural 6335 1,352 126 £10.64 7.72 $24a7
iHighway
Four-Lana Freeway | 12,381 1.753 J 163 £13.80 9.32 $2485

MNote: Figures repre=sent the relative difference beétween the Proposed Afternative and the base casze,

The overall environmental preservation ratings (11 MOE's) follow the same trend as for the impacts

on environmentally sensitive areas:

Improved Two-Lane Rural Arterial 50 Most desirable
Muiti-Lane Rural Highway 4.0
Four-Lane Divided Rural Highway 2.8
Four-Lane Freeway 1.0 Least desirable

Two additional MOE's, hazardous matenals and endangered species, were identified early on and
were researched during the course of the study. For the hazardous maiterials MOE, several federal
and state databases were investigated. However, as no hazardous materials sites were found to he

potentially impacted, this MOE was removed from the evaluaticn precess. For the endangered
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species MOE, three threatened/endangored species were identified within the study area: the Gray
Bat (Myotis Grisoscens), the Curtis’' Pearly Mussel (Epioblasma Florentina curtis?) and the Pink Mucket
Mussel (Lampsdis Abrupta). It Is estimated that none of the Proposed Alternatives will destroy any
caves occupied by Gray bal. In addition, it was not possible to accurately estimate potential damage
to the mussels which might be causcd by construction of the pioposed altematives. Due to these

factors, this MOE was removed from the evaluation process.

9.7 ECONOMIC DEVELOPMENT
Chapter 8 of this repon presents in detail the economic analysis performed, This section summarizes
its results. Residual valuas are presented in Chapter 7. Table 9-7 presents the economic MOE's

developed

The ratings for the Proposed Altematives based on the economic development goal are:

Improved Two-Lane Rural Arterial 1.0 Least desirable
NMulti-Lane Rural Highway i.8
Four-Lane Divided Rural Highway 30
Four-Lanc Freeway 50 Mos! desirable

Since many of the economic indicators are driven by the total capital investment, the altematives with
the largest cost yicld a highor rating from the economic development perspective. A noticeable
exception is the benefit/cost ratio. This trend is also true with the intemal rate of return. Due to the
much needed mobllity improvements, the high potential economic gain due io ourism and the
refatively low cost of the improved two-lane rural anerial alternalive yields the highest benefit/cost
ratio. This altemative is followed by the four-lane divided rura! highway, the multi-lane rural highway

and the four-lane freeway

Table 9-7: ECONOMIC DEVELOPMENT

Two-Lane Rural | Multi-Lane Rural | Four-Lane Divided Four-Lane
I Arterial Highway Rural Highway Freeway
Discounied Benefit’Cost Ratio 328 2.76 — 2492 278
| Net Present Valye £24.95 370.92 S92z 21 $147 60
Intemal Rate of Return 26 22% 22.04%; 23.37% 22.16%
He=idual Value 20 9% 13.6% I 15 8% 22 1%
Annial Tourism Benefits $4.59 $17.70 §25 24 3278
{millinns)
Annual Visitors Gained a0 115 164 213
Pormanan: Jobs 73 285 404 527
Ono-Year Jobs 2.283 - B.926 6,904 18.651
Proicct Expendiures {(millions)” S6.01 523.87 526,94 540 94
Industry Sales (m¥lions)’ $1.56 | $6.01 _ $6.78 51est |
Household Expenditures 5182 $7.41 $B.26 51547
{millions}* ; -
Value Added (mitlions)” $5.43 2087 $23.61 . E43.6R
Wiitges Added tanilbons)® $33 $13.4 £15.0 $281
Increased Taxes {(thousands)* S04 _ 31,061 £1,230 2103

*Annualized at 7% discount rate over a 30-year design life

9.8 OVERALL EVALUATION

Table 9-8 shows the evaluation matrices in the six steps as outlined in the methodology section
(section 8.3). The different characteristics of cach altemative yield contrasting results. For example,
while the frecway is the most desirable alternative from the moebility and economic development
standpoints, it is the least desirable on the olher two project goais. The opposite is true with the
improved two-lane rural anenal which 1s the most desirable aiternative from the constructability and
envircnment preservation, and has the highest rate of retum, while it yields the lowest rating for
mobility benclits and eccnomic development. It is also important to note that this alternative fails o

have a satisfactory LOS for significant portions of its length.
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Table 9-8: COMPARISON OF PROPOSED ALTERNATIVES

RAW VALUES PERCENTILE VALUES T
Mulli-Lane Four-Lane Multi-Lane Four-Lane
Two-Lane Rural Rural Divided Rurat  Four-Lane Two-Lanc Rural Rural Divided Bural  Four-Lane
ftem Arterial _Highway Highway Freeway Item Arterial Highway Highway Freeway
1. IMPROVE NQOODILITY 1. IMPROVE MOBILITY
a.  Average Daily Trops 4 441 16,908 24,294 31,143 a  Average Daily Tnps 14% 54% 8% 100,
b.  Peak Hour Parson Capasiy 504 1,923 2,766 3,546 b Peak Hour Person Capacty 14% G4 78% 100%
c. Peak Hour Velume/Capacity Rntio® 049 025 025 Q.20 . Peak Hour VolumeCapatily Raho” 100% 51% S1% 41%
4. Peak Hour Level-ol-Sanace 0239 320 e q41 d FPeak Hour Level-ef-Sermce oy 9% 0867, 100°%
e.  Fotahbes Saved 253 213 303 571 e Fataliies Saved 44%, 7% 53% 100%
1 Mor-1ata! Accidents Saved 385 {126.93) 84 K2 143 20 1 MNon-fatal Accidonts Saved 3% -A5%; ™% 100%
g. Acodent Cost Hedouction [malions) £5.60 $3.70 $7.32 S13.72 g Accidont Cost Reduction [milliana] £1% 27% 3% 100%
f Mrip Time Reduction (man ) 95 PR 42.0 a4 0 k. Trip Time Reduchon {min. 17% 8% 1% 100%
i Saved Vehiclo Hours Traveled (thousands) A0 ar a75.81 1.491.27 1,924,840 i Saved Vehicle Hours Traveled (lhousands) 21% 51% TT% 1009,
L Travel Tima Cost Savings lmllllﬂn:,} $3.56 $8.54 514.03 F16.80 . Travel Time Cost Savings (millions) 1% 51% 78% 100%
Saved Vabicle Kilemeiors T ravalad (millicns) 9.37 35.37 £3 Af 05 02 k.  Saved Vehicle Kilomaters Traveled (millions) 14% 54% 835 1005
I Yehicle Cparating Coste Savings (millions) $1.80 3681 £10.38 $12.53 | Vehiclc Operating Costs Savings (mullions) 14%, % H3% 100%
mi.  Theuah Trips 455 1,802 2.6/8 3469 m.  Through Trps 14%, 5% 715 100%
RO, ” TARILITY 2. PROJECT CONSTRUGTADILITY
a Constructability 5D 20 a0 10 a Constiuctabilir 1004 A% RO, 20%:
b Construction Time {months)” 10 24 1A a0 k. Construction T{me {months)* 3a%, 80% 60" 100%%
¢.  DF OBM Custs (x1,000) 231 2214 £221.4 $440.0 ¢, Oil. D&M Costs {x1,000)° 1% B 3% 1005
d.  Annualized Conntruction Costs (x1,000)° 7641 $31,593 36622 §itif, B8 ¢ Annualized Construction Costs (x1,000)° 12% 47% 83% 100%
&, Annualizod Right-ol-Way Conts (x1,0040)° 574 §72H §1,282 $i1,30L o Annualized Right-of-Way Costs (x1,000)° 44%, L% 6% 100%,
1. Annualized Mitigetion Coets (11, 0003 $H3 $169 5162 Sh44 f. Annualized Mitigation Cosls (k1 D007 13% 24% 2H%% 100%
g Total Annualized Costs (x1,000) 58,505.3 £32,700.9 Sav.e78.0 fE3 1400 . Taetal Annualized Costs (x1,0003° 12% 47 % b 100%
f.  Total Cost/VKT® =002 5010 $0.12 $0.23 H Total Cost'VET™ 10% 43" 7 100%:
|+ Annuniized Costam” w029 $157,747 $170 826 8333,520 I.  Annualized Costkm* 1 2% &% 54% 100%,
3, ENVI VMENT PHESERVETION 2 ENVIRONMENT PRESERVATION
a. Wellands Impacted (hactanes)® 1052 2288 20,59 105.26 a Wollands Impacted (hectases)” 10%% = 26% 100°%
L Agquders Impacted (hectaros)® 2.405 (.43 8.37 11.21 b.  Aguifers Impacted (hoclares)” 18% a48% 565 100%;
c. Formest impaciea (heclares)* 51.63 91.63 21213 UL EY <. Fores! impacted (hectares)” a5, % 100% 45%
9. Agncattural Land Impacied (hestarcs)” 127 E4 216 65 410 55 1,295 Y d  Agricultural Lend Impacied {hectarcs)® 10% 175 32% 100%
a#. Cemeterics Impacted {piota)* 28 SE 116 Ea0 o Cemeteries Impacted (piols)” 5% 18% 1% 100%
f.  Noisc Impacis” 5518 6,105 8,315 12.381 f. Noise impacts® 45%, 504 75% 1005,
E VOL Erissiors {tons)* 251 951 1,352 1,753 VO Fmigsions jlons) 147% 54% 1% 1005%
1. NG Emissians (lors)® 23 BA 128 163 E MO Emissions (tons)” 149 54% 775 100%
i Emismons Impacts (millons)” 5167 748 £10.64 £13.80 i Emissions Impacts (millions)® 145, &% T 1005
I Commercial Lang Impasted (hectares)” 2644 ES 14 11172 7533 I Commercial Land Impacted {hectares)* 24% 55%, 100% B
k. Reas<entiai | ong Impacted (hectarcs)” 3316 7665 12024 220.72 k  Hesidenlial Land Impacted (hoclares)” 1% 5% 54% 10
! Fun! Consumption Sawngs (milion Mers)® 1.36 507 7.72 G52 ! I usl Consumpiion Savings (millian iners)” 15% 54% 8% 100%
m. Fus! Consumpton Savings (millons)' 021 $1.55 £2.57 52285 m. Fuol Consumption Savings (milions)” 14% . B3 1005
n.__ Archeoiogcal png Hstonsal Siles Impactced” 11 i1 1 21 n. _Awheological and Histoncal Sites Impacted” 5% 629 ™ 100%
CONUMIL DEVELUPMENT = 4. ECONORMIC DEVEILGPMENT
a. [iscoumed Benefit'Cost Ratio 329 276 292 2.7H 4. Discounicd Benefit'Cost Ralio 100% Al 89% B5%
b, Net Presen® Value {millionz) 52395 §70.52 922 $147.60 k. Not Present Value {millions) 169 48% 62% 100%
¢ Intomnal Pabe of Return 2622% 22.01% 2332% 2Z210% ¢ Imemal Rste of Actum 100%, B4, BO% B5%
d  Resicdual Valoe 25% 1345 15.8% 23 1% | d. Residual Value % 55% BG% 100F
& Tounsm impacts (millons) 8453 S17.7 $25.24 3278 | e Tourssm lmpacts {(mdlions) 149 54% TT% 100%
1 Visstors Gawsed (x1,000) a0 115 164 213 i Visitors Gancd {x1,000) 14% T b 7% 100
. Permanani Jobs Created 73 285 a0 =7 g Pemanent Jobs Created 14% 4% THG 100%,
h. One-Year Jobs Creatad 2563 B.R265 4 94 18.651 h. One-Year Jobs Created 12% 48% 547 100%
i Anmuglized Project Expenditures (milions) $5.01 $23.87 o | 49 94 i Annualzed Praject Expeandiures (millions) 12% 48%, Gl 10
. Annualized Industry Sales {(milllons) $156 601 €6.78 1.5 I Annualized Industry Sales {millions) 12% 48%: 54% 100%
k. Annualizod Hausehold Expondiues (millions) $1.82 57.41 SB.26 S15 47 k. Annualized Household Expenditure (millions) 2% 48%% 53% 100%
i Valun Added 1o Geads Produced {milions) $5.43 52097 sa3.01 245,60 I Valiun Added te Goods Produced (millions) 12% 485, LT 100%
m. Wages Addad 10 Payrol imilllapn) 533 134 S14.0 £28.1 m.  Wages Added to Payrall (millions] 12% 485 53% 100%
. incroanod Takes (o1 O _B30G $1.061 51,230 £21493 i Increased Taxes [x1.000) 14%% 4B EE% 1S
*MOTE: These measures are best minimnized; others arc bost maxinvzed
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Table 8-8: COMPARISON CF PROPOSED ALTERNATIVES (Cont'd)
. [RANKED VALUES: 5-MOST DESIHABLE, 1=[EAST DESIRABLE - MOE s COMEINATIONS
Mufti-Lanre Four-Lane Muiti-Lance Four-Lane il
Two-Lane Rural Rursl Oivided Rurad  Four-Lane Twa-Lane Rural Rural Bivided Rural  Four-Lana
v ! _Item Arterial Highway Highway Freewny - Cﬁmbinatinn Gruéjp Arterial Highway Highway Freaway
1, IMPRLWVE MOBILITY A Al Factors, Egua I'E'- sl (30 MOCE™s) 156.2 1503 1594 15427
. a  Aversgo Daily Trips 1.0 29 A0 50 B Improve M-::'Lﬁiy {13 MOC's) 161 24, {J A%.5 65,0
b. Paeak Hour Person Capaciy 1.0 2.8 4.0 5.0 o Improve Mebillty (9 MOE s) 11.3 25.0 35.7 450
& Peak Hour VelumaCapacity Ratio” 1.0 4.3 4.3 50 D LevelotSeruco (2 MOER's) 20 8.0 a1 100
. d.  Peak|lour Lovel-of-Sorvice 1 E: 4.7 4.4 5.0 E Projert Constuctakility (9 MOL 5’%"-'!- 450 EEH 21.s a.0
e Fatalitres Saved 1 1.0 24} 5.0 E virgament Prescrvalicn g S50 453 32. :
g Nuj—!ar;m, ﬁ‘i;d--n:a Saved 29 1.0 4.1 E.E G Fﬁﬁvifgnmentaliy Ser:aulive jﬁjrl.:"; [ M{'IEs} 43 {L} 4.4 ;"E.g 1%2
. Acogent Cost Haduction (midlians) 18 1.0 2.4 50 H Eccnombi: Covelopment (14 MOE's) 251 z2s 434 fz2
. t.  Trip Time Reductian (o ) 1.0 26 39 50 i Construction Cost 50 34 21 1.4
i 'E aved Vehicle Hours Traveled (fhousands) 1.0 2.5 49 5.0 J o Benefit/Cost (18 MOE's) 44 # 439 452 52.1
|, Traves Time Cast Saviogs (millions) 1.0 2.5 39 5.0 K Beneti/Cost Hatio 5.0 1.0 22 1.1
ko Saved Velicte HII{::HF'tﬁI:- Travelad (millions) 1.0 295 4.2 50 L Jobs Guned (2 MOEs) 20 55 6.8 104
. L Vehle Operating Costs Savings fmdlons) 10 2.3 432 50 M Traval Time 3.0 T 1B 15.0
m.  Throuah Trips 1.0 24 349 60 M Travel Time + CostVKT a0 11.2 14.7 16.0
7 FROJECT GONSTALGTABILITY = S =—g— = O Al MOE's with Gost Double Weight 161.2 153.6 162.5 {552
8. Constuctabiliy &0 20 AN 1.0 P AIMOE S with [ e ot Weght B ) 2”._"? 185.5 192.0 1632
. b Cr.mg'ﬂ!.[ﬂn Tirme: uél‘-.',-nﬂ'-'sr ?.3 gg ;g 1 0 S0 of Abuve Weightcod Comnioations — 0B 781.7 - B2l 7820
. Ol Q&M Costs (x7,000)* 7Y . : 0 =
4 ASmialved Cons ructrr,.r:ll Costs (x1.000)* 50 5'd 33 10 RANKED COMBINATIONS: 5=MOST DESIHABLE. 1-LEAST DESIRABLE i i [ —
o Anmaiizea Righli-of-Way Costs (x1,000)° 5.0 &2 1.3 1.0 utti-Lane Speu- _ang
el E £l Two-Lane Rural Rural Divided Rural Fow-Lanc
. I Annualized Migation Cests {1 000)" £.0 4,5 4.3 1.0 TRIUrE ST ALy frpichs Hichwev ; -
g Total Annualized Cests {x{,000)" 5.0 3.4 3.1 1.0 g TS EqAT Wl (ST MOE S sl L Highumy Lo
h.  Total Cost/VKT" 5.0 3.5 3.1 1.0 & - guLT AORUREs: COURE VERUEI T W= = B 2 i
A st £ 0 B Improve Mebilily (13 MOE's) 1.0 2.h 3.7 50
| nialiren Costion”™ 3.4 o 1.0 G Improve Maobility (9 MOE's) 10 Ay 58 z=n
. 3 ENVIHONMENT PRESERVATION D | r.f‘p-__._._ctg,._,,..,} 2 MOL'D) i'0 i a6 5.0
2. Wetlands impncied (hoctaresy’ e -5 43 10 E  Project Constuctability (3 MOC ) 5.0 4.2 a1 10
b ﬁ.s,‘L_T?'I';:, l"l'FE'L.-r!*.IJ, o "hE.':'J E..J o =1 1.‘:| F EHW!Di'IEHDﬂf PH’.‘EEI’\'H“IJ-I'I i1 1 ¥ E_-'-'E-] 5_“ 40 o 10
¢, Parsslimpaciad (hectan . g P 14 93 G Environmentally Sensiive Arexs (8 MOK's) 5.0 4.7 3.0 1.0
. d. Agricuttual Land Impactad (hectares) R 4.7 4.0 1.0 H Ecenomie Development (14 MOE') i 18 2 &
e. Cemocterss Impacted (plots} 5.0 45 s Ll I Construction Gust 5.0 4.4 3.1 1.0
L. Doissimpacts 5.0 2 i 1.8 J  BenefivGast (16 MOE's) 1.4 1.0 16 5.0
F VOL Emissiens (lons)” b & 21 10 K DenefaiCost ghh'. P &0 10 5 11
NO Emissiuos (tans)” 5.0 3.1 2.1 1.0 A e ! ;
. L " o, . _ L Jubs Gamed {2 MOE's) 1.0 27 54 5.4
i Emizsions Impacts imillions) 8.0 21 21 4 0 Trovel Time ! 10 5 8 3.0 5.0
i Coammarcial Land (mpacted {hectares)® 50 3.2 1.0 27 Y Tr:ﬂnl Time + Cost' VKT 10 3§ a4 5O
k. Fesidontial Land |rT':|.'."ﬂ'§;'|‘id {hﬁ'ﬂ"ﬁf&E} 540 4.2 3z 1.0 o Al hﬁ? A ‘\-:-'Iﬂ'l ':H':;'i Doubde Weiaht 4-1 ‘-l G EU 1.7
i Fuel Gorsumgtion 53-.-;--§< imillion Barsy” 6.0 31 i 10 A itk B (et A ey £ : : ;
. P A MOE's with Env, Double Weight 5.0 3.5 32 1.0
m  Fue! Congumption Savings (millions)” L0 a 1.8 1.0 SUm ol AL e g T T TR 7 e
. Archeologival and HmtnrlratSItm Impacied* 5.0 5.0 50 1.0 N - : Lo :
| £ ECONCMIC DEVELOPMERNT i SUMMARY RESULTS
. a Discourted BenefitCost Rafio 50 1.0 a2 11 _ Multi-lane  Four-Lane
B, Net Frosent Value imillons) 1.0 @5 3.2 5.0 Two-Lane Rural Rural Divided Rural Four-Lane
c. internal Aate of Retuen 6.0 1.0 22 11 Arterial ngnwa',r _Higtvway Freeway
d.  Beswdunl Vakic 4.1 1.0 3.8 50 Avernge Rankin 2.80 261 5348 316
. e.  Toursns Impacts (milians) 1.0 2.4 3.4 e Be-ranked, 1 |u§ thased on all MOE's) 1,67 { £ 2.04
f. Visitors Gained (x1,000) 10 2.9 30 50 He-ranked (based on alt Combinations) 7.34 1 & 351
g.  Pammanent Jobs Created 1.0 29 39 5.0 Number times rankod & “mnat desirable” i) i 7 #
h.  One-Year Jobs Created 1.0 2.8 2.9 5.0 Mimbioer times ranked 1 Yleast dosirabile® i 4 0 5
. I Annualized Proeet Expenoitures (millions) v R 24 5.0
k Annualized Incstry Sales {rmfilions} 1.0 26 29 5.0
Anroaized Household Exponditure (millions) 1.0 26 23 50
L Value Ad: 1ﬂd e Goods Producod (miliions) 1.0 ] 249 5.0
L Wages Added to Payrall {milions) 1.0 2.6 2.9 5.0
| n_[oereased T axes (x1, 0006 — - 1.0 .6 __30 5.4
. Proposed Alternatives Evaluation 9-10




E Lockwood. Andrews & Newnam, Inc.

US 412 Planning Study
Morork Lake 1o Missouri State Ling

The ralings for the Proposed Altematives based on all the MOE's combinations are:

Improved Twe-Lang Rural Arterial 2.34
Multi-Lane Rural Highway 1.00 Least desirable
Four-Lane Divided Rural Highway 5.00 Most desirable

Cad
n
—.

Four-Lane Freeway

9.9 RECOMMENDED ALTERNATIVE

Based on the detailed analysis and findings presented in beth this chapter and previous chapters, the
four-lane divided rurzg| highway is the mos! viable alternative and is selecied as the recommenced
alternative. It provides the best balance in temms of satistying the preject goals of improved mobility,
constructability. cnvironmerntal preservation and economic development, Other factors noted in the

salection of this alternative include:

« Provides a high level of improved mobility

= Provides a high benefit/cost ratio

e Meets/exceeds minimum LOS critena along all segments

« Yiclds the second highes! economic development rating

« Rated highest based on average of all MOE's {see Table 9-8}

¢« Hated highest based on evaluation of all MOE combinations {see Table 5-8)

9.10 SEGMENT PRIORITIZATION

An evaluation process similar to the one utilized 1o sclect the recommended altemative was periormed
for the nine segments studied for the four-lane gdivided highway Proposad Alternative. The purpose
of this evaluation was to prioritize improvements by segment. The ratings for the nine comidor

segments based cn all combinations are given in Table 9-9.

Table 9-9: SEGMENT PRIORITIZATION

Priority

Segment Limits Rate { Low | Medium | High

1 Ezst ol | ake Narfork o east of Viela 4:1 &

b East of Viola to east of Salem 3.4 B £

3 East of Salom o east of Ash Flal 1.6 ) @

4 East uf Ash Flat to cant ef Hardy 27 &

5 East ot | lardy to east of Imbodern 1.0 9 b

6 East of Imboden lo Ihe US6VUSAZ junclion 4.0 @

T Conneclions to Watul RdonHoxe Bypass 50 e

B East of Walrnt Ridge/| 4oxie 10 west of 3.0 [ ]

e Faragould e T

10 East of Paragouldd 1o the Missoury state ling 4.4 | | [ 3

Note: Segment 8 (Paragould arca) not included in this study

The priority ranking of these segments is shown graphically in Exhibits 9-1A and 8-1B. The evaluation

matrnices are shown in Table 8-10.

An impertant footnote in the foregoing prionty ranking exercise is that

*  Full benefits will be realized only when all segments have been improved

¢ Incremental implementation of improvements will nol yield proporional bencfits

In other words, if one segment is improved, the resultant benefits will be less than the expected pro-
rata share of total estimated benefits, The reason lies mainly in the fact that the expected benechits are
dependent upon a latent demand being diverted to US 412 from a parallel tacility which has become
relatively less attractive to the user. The real or perceived atfractiveness of the overall US 412 facility

will increase at an increasing rate as more segments are improved over time.

Proposed Alternatives Evaluation
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Table 9-10: SEGMENT EVALUATION

. HAW VALUES PERCENTILE VALUES
Item Smg 1 Seg 2 Seg3  Segd Seg & Gegh  Beg?7 SegB  Seg0 Itomn Sen Seg 2 Seg3d  Segd Grg & Seqf  Scg?¥ Seg8  Seg 10
I IMPROVE MOBILITY b IMPROVE MOBILITY
. i Avarage Dailly Trips 76 B939. 13738 15080 1R 1230 BU67 8045 14,991 i Avgrans Dally Trips 48% B1%% 85% 938 BA%Y 1005 56% 505 i
b Pook Hour Person Capacity BT 1,128 1.EEG 1700 1,585 1,832 1113 05 1.6499 b Meak Hour Porson Capacity AR 61% 5% 23% A&, 100%: B1%s 0% Ba%
c. Paak Hoi VelumeiCapacity Batio” oy 0.2 025 iBel] a0 .34 15 0.13 05 g Prak Howr ValumefCapacity Aatio® A5% 58%: 667, T 1 004 Al 9% 34% BESL
d. Peak Hour Lovel-ot-Gervice 5.0 5.00 4.p2 4.8 4,07 4,43 E.00 £ O 500 o Peak Hour Level-of-Sarviza 100% 100 ag%, 07% B1% as%  100% 1 Glrs 100
. 0. Fatahitiws Sawet o.02 0.6 T.21 D= 040 Q.14 0.02 0.55 0.0 o, Fataktos Saved 2% 310 107 3% 3% 12% 255 A0% %
I Moreletal Accldents Saved 716 B.73 1576 14.33 £ 10,07 13.18 5487 354 . Norlatal Accidents Saved 45% 55% L 91 3T% CA%% Bt I s
g. Accidon Cost Raduction {milions) £010 5141 $278 S020 5093 $0.39 S015 176 50,12 g Accident Cost Roduction {millkons) A 51 100% % 33% 145 5% 45% 4%
i, Trige Time Fescluction {min, ) L} 29 41 3G 10.6 al 20 5.8 1.8 b Triz Tire Raduehen fmin) ars 2T FJI% 28% 1 O T6% 18% S3% 1%
. I Saved Vehicle Hours Traveled (housards) 14622 11560 20456 120092 2 2R9BS  JOOST  TT3S 14456 E231 i. Saved Vehzie Hours Travclcd {Ihousands) 9% 38% B% 43, e 100% £5% 485 27%
|- Travel Time Sasnngs (milions) $1.14 £$09 $1E0 3105 $2£0 $270 S04 $13c 0 79 |- Travel Timo Savings fmdhons) 42% a4 L 35%% GE™ 100 bF A% 29%
b Saved Vehice Kilometors Travolad (mulfions) 7.08 140 175 €99 18.1E T4z 77 323 aye k Saved Vehicie Hilnmeters Traveled (milions) 41% &% 10% J8% 100 41% 21% 18% 20
Vehicle Operating Cosie Savings imdlons) 142 £0.27 03 5135 $350 £1.43 SO73 s0&2 077 | Velscis Opsratng Costs Savngs [oillons) 1% 8% 0% 8% 100% 1% 21% 18% 205
. S FRGIECT CONSTRUCTAGILITY 5. PROJECT GONSTRUCTABILITY
a. Consiructabdity 28 29 as 1.0 3.0 az 48 4.3 LEL a. Consruciability £8% 585% 0% 20% BO% 45 LS 80% 100
k. Construction Teme (months)” 1 16 10 14 18 16 4 10 i . Constiucton Tme (months]* GBT% 97, £5d,  10E 100 Ao Do CEe e
€. Dt D&M Casts (x1,0001" 541 .4 £18.6 L8250 iaa 543 .5 $2€ 8 o el £39.7 5125 ¢, D CEM Cosis {x1.000)" 96% 455, S84 21% 100% G2 10% 925 e
. f. Annuslized Construction Costs (x1,000)" E5623 $2479 B4784 H3360 ETAGD EEE32 $466 S4.068 E1814 d Annualized Corstruction Costs {x1 000)" Td% 4T% G4 %n a5k, 100% 7% L H5%, £8%
o, Annuolizes Richt-of-Way Costs {1, 000)" s362 s157 S1HE oS §193 £o9 i) HaE £a # Annualized Right-cf-Way Costa (11,000 2% 55% 6E%  100% L% a5% 8% 13% A%
1 Annuelizes Mibgation Costs (x1,000)° 511 F4 30 68 $45 &0 73] 1z $14 I Annuslized Mitigation Costs {x1,0040)" 19% 6% 2% 0% T8% 0% 5% 21% 245,
0. Talal Armlized Costs (1 000)° $5,807.0 BOEEEA SL0067 £3711.5 §7.7437 57576 B40Z2 $41561 81,5499 g Teotal Annualized Costs (x1 D005)" T5% 47 % BESG 48%, 1005 T 6% B4 0%
. h, Total ContVKT® s0.00 0,02 Enog2 fGa2 003 003 3000 B0.02 s0.01 1. Tolal Cost"VKT" T8% 51% 0% 50% PO TH5% 7% n75 i
|, Annualized Costkm® $7R, 157 SITES0 524452 S17804  S37.355 $27.776 2422 20043 85400 [, Annualized Costkm® T5% 47% 5% 4B 10 Ta% A% 54% 2590
3, ENVIKOMNMENT PHESERVATION 4, ENVIROMMENT PHESERVATION
i Wetlands Impacted (hoctares)” Ay 175 £.00 .60 E.Ek 0,00 000 41 10,24 a  Wellands Impactac (hactares)” % 1 7% O B% 55% 0%, 0% H2% 100%
. b Aquiters impacted [hectares)” 0.0 0,38 027 1.4 .12 244 0.25 o ray 173 b Arpaters Inpacted (hectarcs)” T 6% 1% 43% 46" 100 10 320 T1%
¢ Forest impacted (heciares) 36 08 20.87 15.5E . B 92 42 38,75 0.0 .00 8,00 £, Forest Impactad (hactares)” 39% 23% 17% e YOO A0% 0% 0% S
d  Agtculteral Land Impacted (hectaies)” 55.90 526 10646 1 €8 62.70 3.0z G.00 7220 1134 d Agiculturel Land mpacisd (hectares)” 5&% ass 1005 2% 585 58% Ll £7% 105
e. Cemotares impacted (phals)” T 1] 32 kG 28 O o a 0 % Cemelanes impacled {plots)” 0% 0% 57% 100 500t " L1 0% 0%
. I Nose Impadcs® 1779 1002 184 847 2521 1181 1208 1805 616 I Moise Impacts T1% 40% 8% 34% 100 6%  48% 2% 24%
4. VOL Eméssions [tons)" 213 128 12 156 25t Va7 B2 1a8 &2 g VOL Emessions (ons)” 91% 55% B 45% - 58% 35% BS% %
h, NO Emissions (lons)® 20 12 15 10 2 13 A 18 ) h. NGO Emassions (lons)” % 555 855 455, 0P 58% 35% B5% 2%
i. Emissions Impoie (maions)” $1.67 £1.00 $1.51 £0.84 5184 £108 $065 E1.56 L L | Emissions Impacts (mdkons}* 9% 55% B2% 45%, $O0ME b A5% B5% P
. | Commensal Land impacted (hoclares)® 13.75 1953 1642 2351 2675 20,16 .00 e 7] 235 | Commercial Land impactad (hectares)” 51% 3% 1% BesL 1007 5% 0% 1M1% 95
k. Residential Land Impacted (heclaree)” 30.87 1680 o053 20.92 1640 1327 11686 1098 1.BE k. Resideniial Lard impacied (heclares)’ 1P et 295% CB% 53% 43% 345, 5% 6%
| Fueol Consumpbon Savings (rllica iters)” 1 .05 020 0.25 1.0C 260 1.04) 054 (3 4E 53 | Fusl Consumilion Savings (million litoss)* 41% 8% 10% 28 YO0 a1% 21% 1E%: 205
mi. Fual Corsurpon Savings {rvllions)* .32 008 SO.0E 20 £0.80 $033 s0a7F &0 14 5016 m  Fuel Consumpfion Savings: {minhons)® 41% 8% 1% JB% 100 41% 21% 16% 20%
. A Archeciogical and Histoncal Sites Impacied” 2 o 1 | 3 ¢ 7 1 1 n. Archeological and Vslorical Sies Inipeanied” €% 05 I3 A3 100 % 57 33% A3%
. ECONOMIC DEVELOPMENT 4, ECONOMIC DEVELOPMENT
a Discounted Benalit'Cost Hatio 425 2.37 v *74 2.8z 2.60 254 #41 254 i Disgoyntad Benefit'Cest Rato 100% 5E% 59%, 4%, G4 61% 1% 7' B
b, Nt Prezent Value (millions) $24.308 $6.37 5983  $7.R3 Bi745 51087 5181 §8.19 4.1 L. Wat Present Maluo (millicns) 1K 268, 415 J2% 7% A5% P 245 1%
. i Intemal Rate of Ratum 43.60% 1AB2%  2006% 21.79% 224l 20.74% 2051% 19:36% 21.40% . Ariwrnal Rate of Retum K Bl A% L LI 1% 61% a7 G
d Heasidwal Value 20 4% 20.9% 18.7% 26.5% 20.5% 17.6%  21.3% 12.4% 225% o Aasidual Value 7% 7% Tats 1005 il B6% HO A% B
0 Tounsm Impacts (milions) F10.44 5057 =092 F1.61 g2.68 S0BA  £0.11 $1.62 50.61 . Toursm impacts (mithans=) 1% S &% 10% 16 4% 1 107 45
I Visitors Gancd 8, 51 3,620 5,792 9847 16 448 4454 707 1Ge2 4 0444 I, Vialers Gained 1 D 34 L b 38 15% 4% b 10% 45
. @ Parmanent Jobs Oreated e 9 15 Pt 3E 10 2 28 1 g Permarnent Jobs Crested 160% % o B% 1% 4 T 10% 4%
b One-Year Jobs Created 1,522 954 1,305 gEs 2010 1.50% 131 1,084 LA h. Dne-Year Jobs Craated T5% 47% €550 4E% 1004 7% 6% 54% 25%
| Annunhzed Projoct Exgendijurss (milions) $4.10 $2.57 352 T2 61 S5 44 $405 &0.55 g2 52 31,57 1 Annuakred Prect Expenditures (milliong) T5% 47% EE5 4B%, 100%% TAY, 6% 5% 29%
| Annuahsed Industry Sales (milkions} $1.03 3065 $0.E9 0GB 8137 S102 s009 £0.74 $0.34 | Annuabzed Industry Salcs (millions) 5% 47% 65% 48% 100 4% ¥ 547 250
. k Annualized Househodd Expendituse [rislbons) $1.26 £0.79 $1.08 S0 80 S1.67 €124 %017 S50 042 k. Annuahzed Housahold Expearetfure (rmilllons) T5% 475 o 4R% 100 A%k 6% 54 2978
I Vao'ua Added o Goods Prodyuced (millions) $3.60 §225 108 =229 SALTT EA6n  $031 $2.56 £1.20) I Vakse Added o Gooids Produced (millions) 15% 4T% 855 A% 100% T4% 6% L L 8 254
m, Waies Added ¥ Payrol (millions; $23 E14 220 g5 530 22 s50.2 36 $0.8 m, Wages Atded o Payroll (milhons} 75 4T% L 4B, 100% T4% 6% 54% 0%
n._incraascd Taxes (x ¥, D0d) $167 5147 $161 119 £248 S1405 516 £133 5 n_ Increasod Taxes i, 0000 T5% 473 ESL 405 15004 TA% 6% 54% 255%
. *NOTE. Theso measuies ate bes? mirmired; ofhiers aro bost massynled
Proposed Alternatives Evaluation g-14




m Lockwood, Andrews & Newnam

F =
LI+

———_

US 412 Planning Study
Norfork Lake to Missouri State Line

Hl“f[u"t'n VALUES, S=DEST, 1=LEAGT

Hem

an‘.

I IMEROVE RGELITY
H Averepe Dally T
B oPeak Hee ey

L. Futaltiss Saves
I Mer-fatal Accidonts Savad

W]
1 4%
44
51l
1.1
-
2
1.0
:I I.I
z

& g

o h

L omn Gl

ELE- R Bal B
—i fu i Bu b s g

IR

P BT, T R N S
=R B e gt RO i o

+

Sey b

P —=
[ e |

BRI | L
|

i

il
o I R |

wa ms B3 RG RI ORI R MR

PROJECT LOMSTRUCTABILITY
Lo ructas Ity

b Consyuchor Tr
Ot Ok Cosg

@ Adnivelzed Conirution-Costd (x1,000)"

B Annuahzod Fafil-ol - Way Costs (17,0007

1 Annuiheed A lgalion Costs [x1.000)°

g Tetal Avrwalend Cons it oo

=i i} "o
" - |

o dm es B0
]

.,.
AR W W

~1 It A T

]
I i B s IR SRR 7, 0 Y

Ly e
T

L& GO0 S BT L
RIRIRD MRS RO RS O L4

|-J

H

mn /3 .J.
- ) e

[ T T

e, .

he —= Y L2 R

in = 5otk
OYRILA Mo P2
O i e

fm AN ) ll:.nw-:.nc:' R R

Tedul ::,.';-:I_“.\‘.'r.'l" 1.4 | %]
Arnndalized Caitkn® 21 b ] . ] 4
ElRiREMNMENT PFREE FVATIOH =S
A Welldnds Impeotad (Neciarss™ 4.5 d3 5 4.4 EH 5 X 1
b Anuifers bnp i Ihectzresy” 51 4 & 4 &5 3.3 4 3. 2.
£ Foroal mpedlss (eganest 1.4 41 4 4.9 1.0 5 5. E
g AgrncefuralLarc ‘mpache b 3T 1 4.9 a7 5. L E
¥ ATl Impecis 0 50 27 1.4 3L : b L7
I e la 50 4 15 25 1.0 2.2 1. 2E
1.1 35 20 40 it 1B 5l
- 35 2 4n 45 1 5.0
Emssions mpadte fntions)” 1.5 a5 20 &0 0 45 18 5.0
29 2. 5 15 ( .0 4.5 < g
L 10 Z. a0 2 (1] 3B 37 =D
R 5. 49 a.7 n 42 L6 44|
m d€ 5 4.9 3.7 o 4.4 4% &4
n % L | g ay | i 2.3 = i) J:7
2 LLONOMIC DEVELGREMENI
A [Decounsed Bonefil'Cost Fatis 50 1.0 1% L s i 1 T B
b Kot Praser Valas imilicog) 5.0 18 Fa 21 8 2.4 H g1 14
etial Fagta of Roter B0 1.0 13 1.8 240 1.5 ] 11 1.8
RFasidudl Vaue 3.4 34 31 50 3.3 25 a e 3.8
g Tourwm bmipacts (milions) &0 14 17 1.4 | & S 1 14 1.1
I, Nisilyrs Gained R T 12 13 !. Tl 1.0 1.4 3
i Parmanant Jobs Credted 6.0 b 1.2 3] fi 1. 1 14 b B
f. Cna-Year cub= Greated RN 25 a5 28 G 3.4 1 an 1.8
b Anreelized Proect Excendsires {milligng) i B a7 35 28 (4 a6 T S0 1.8
| Anrailzeg inda 3.9 i) 35 23 7] 30 1 3Ly 1.8
k. ARF o 3.8 3 25 28 4] X9 1 30 18
L ed? (makons) an 2 3.5 26 o 39 1 3.0 iy
L | imiBons) ap 2 A5 2B 0 an 1. 3o i5
& 419 a ar 7 0 4.0 an 1B

Table 9-10: SEGMENT EVALUATION (Cont'd)

[MOE'S COMAINATIONS =y B
' Combination Group Gegl  Seg? Segh  Gegh Scg7  ScgB  Seg 0
A A Fookins, Frual Weight $44 300 ') 101 0 1£."._.I_E 128, 148 7 147 1k 150 10 148 .0
b Imipeova okl (8 MCE's) 197 2.0 SA.0 Pas 211 205 Pk
G Lovel ol Service L0 e 14 2.5 b0 0 50
0 Prigsr Consirastakilby (10 MOE2) FOD 264 192 24,4 EEA o4 iz B
E Emvirerment Prosarvation (14 MOE's) 44 1 e R AR 0.6 €07
F Cooncmis Develiapren (B MOE s) [AARL 798 50T 368 174
G Ciml (I MOF's 105 7.8 J & 185 P
H Disounted BonehiiCost Hatic &0 1.6 3 1r 4
| Feaailnkby (15 A0 1 ME 7 171 R4
Frwviremimenta by Senstive Arcas Imgasciod iy 1. 20 4 a7 o
M Travel Tima &0 8= (P 121G a3
Trave: Thme + Cosa vk il | 715 - 158 T
1A Tl CosdVET 19 1.0 1.8 c0
N All MOE s with Cast Doubde Weaghdt |62 1581 LR 1642 17210
O ALMOE's with Gl Tapels Weight 17 1757 1ar £ 1757 1862
_I_'_lr-;l_hﬂ’.Jl-'.«. with Friv Daublc Weight 1 185.2 1521 1954 2085
Sum ot Above Woightod Comz naticns a1 ES0 40 T4 g7 0

RANKEED COMBINATIONS: 5=BEST, 1-LEAST

Cambination Groip Btg1 Seg2 Sen d Sng-ﬁ_' "Eulgﬁ segT Seqf Scgib
& Al Facicrs, Egual Weight (44 MO s) n.a 3.1 4.1 1.0 4.5 iy | 2% a8
o Improyve Mogility (& WMOE's] 1.9 b I 5.0 2.7 o4 1.7 15 Al
= Level of Sarics 5.0 f1.0) g 110 ey 50 a0 5.0
O Froject Gorslrosiabitity (10 MOE's] 1.0 2.0 2.5 I.0 24 84 <30 44
F Envirgrment Preacriaton 01 KOS 5) 3.2 4.3 e : 18 35 5B 2.4 a7
= Ecanomic Covelspment (3 MOk 's) ED 21 .o - 4.1 4.0 1.0 2.7 1.7
im Cost {5 MOE's) 18 34 2.4 s 3.0 LT 7 31 4.4
|+ Dmenurihed Bencfit'Cost Ratio 50 1.0 1.3 1.E 25 i.5 14 1.1 V.7
I Feasikilly [8 MCE's; g5 2.7 2.5 2.2 1.8 1.6 £33 5.4 A8
| Ervironmentally Senstve Areas Impacted 39 44 33 AT 1.0 3N 50 >3 5
K Toaval Time 2 15 27 17 5 45 1.0 =5 LR
L Trave & o Tostv<T | 1. cd 14 48 50 ta 23 14
4 Tolal CootVKT 12 31 23 3 1L 1.6 ED z2a 41
M A BDE 5 with Cast Dauble Weight 40 35 37 25 { 41 LA ! 7 o
O A0 MOE s with Cast Triple L‘f’c;gﬂ'. 5 ] x3 25 0 AR En za 4.7
F Al MOF's wilk By Doybic Wl ghit 41 41 38 33 & 4.1 50 31 45
[Sim of Atove Ranked Combningiem 54 4u =Y {2 Ju 53 ] 4z a5
SUMMARY RESULTS S B
i Scg1  Seg? Seg3 Segd4  Sen5 Seqb  Seg7  SegB  Seg il
AvETAGE FHanking 3.3 3.0 31 2.7 1.8 3.3 35 2.8 3.3
Fle-fanked, 1104 (Based on al measeres) 4% AL Gk L 1.0 4.0 R au 4L
Focparked (azad on all combinations) 1.5 R R B 1.0 4.0 R 3.0 4.4
Murmber imes rankeas “5° i - & 5 & 5 5 5 ]
Murnbor Hres rarked 1" 1 1 1 1 1 1 1 1

Proposed Alternatives Evaluation

915




E Lockwood, Andrews & Newnam, inc.

US 412 Planning Study
Norfork Lake to Missoun State Line

Realization of the full latent demand {and resuitant {ully valued benefits) will be realized only when all

of the scgments 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 the Walnut Ridae/Hoxle bypass currently under construction, the construction of this seament
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 readway construction, lecal community

concerms regarding disruption should be minimal.

The secend highest rated segment is Segment 10 to the east of Paragould. This segment could be
built immediately after the 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 {(MoDCT). The construction of this segment will also

serve as an impetus for McDOT to complete the four-iane widening of US 412 through Missouri.

Segments 1 and 6 are also raled as high, Scgment 1 shows a high rating mainly due to the tourist
benefits cbtained In Baxter County, a major tourist destination within the study area,
Theimplementation of improvements on Segment 6 would extend the four-lane section through the

rolling-mountainous area all the way to Imboden.

The medium pricrity ratings group iicludes Segments 2, 3, 4 and B. Segments 2 and 3 connect
Baxier County to the alieady four-lane segment at Ash Flat through rolling-mountainous terrain, While
Segment 8 connects the two bypasses currently committed, it is rated as medium pricrity since it is
located In flat terrain, and therefore can provide a higher LOS under the current conditions. Segment

4 has a medium priority since it is a four-lane undivided section.

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 benefit/cost ratio well above one
and is still a goed investment of public funds. In relative terms, the high need for improvements in the

other segments results in a lower pricrity rating for this segment.

It 15 important to re-cmphasize that the full corridor needs to be improved in order to achieve the tull
benefits in attracting latent demand. Furthermore, all segments should be improved in order to

provide lane continuity

Proposed Alternatives Evaluation
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Chapter 10

CONCLUSIONS AND RECOMMENDATIONS

101 INTRODUCTION

The US Congress through the 1991 ISTEA legislation defined US 412 as a high-priority corridor and
provided funds tc conduct a teasibility study of this corridor. In order 1o accomplish the intent of the
legislaticn, AHTD engaged the engineering firm of Lockwood, Andrews & Newnam, Inc. {LAN) to
perform a corrider planning study on the eastem portion of US 412 within the State of Arkansas. This

report presents the work and conclusions of this study.

10.2 EXISTING CONDITIONS

A thorough analysls of the exisling transporiation system was performed. [t was found that while
US 412 is the only east-west cormidor in northem Arkansas, it is seldom used to traverse the state and
is mostly used for local trips. This situation is the result of mobility constraints imposed by the mostly
reiling to mountainous terrain and the fact that the existing roadway is a twe-lane two-way read with
a geocmetric alignment that foliows closely the terrain.  Travel times through the 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 excoed capacity. The tourism industry represents a significant source of revenue
for the study area. The limited accessibllity to the tourist resorts located in the study area inhibits

potential future economic growth.

10.3 PUBLIC INVOLVEMENT

The locai pepulation supporis the improvements to the overall rouie, based on input gathered during

10.4 DEVELOPMENT OF THE PROPOSED ALTERNATIVES

Five Proposed Altemaltives tc serve the corridor were developed and analyzed in detail. They include:

« Base Casa

« |mproved Two-Lane Rural Arterial
+  Multi-Lane Rural Highway

+ Four-Lane Divided Rural Highway

« FourlLane Freeway

The base case is defined as the benchmark against which all other alternatives are compared. It

includes the minimum imprevements that must be done te the corridor to maintain its functionality.

Construction, mitigation, O&M and ROW cost estimates were developed for each of the Proposed

Alternatives, Table 10-1 shows the cost estimates per alternative.

Table 10-1: COST ESTIMATES FOR PROPOSED ALTERNATIVES

O&M (for

Construction ROW Kitigation one year) Totals
Base Case $13,083 732 $0.00 $0.00 F335 485 13420217
Twa-Lane Rural Arternial £111.307 854 $7.245 830 51,034,830 $338,604 $119927 118
Multi-Lane Hural Highway SA0H B16.676 $3,115,005 $1.887 530 556,845 $420,4760,060

Four-Lane Divided Rural 515,678,284 52,284 550 5556,840 3477 807956

Highway

3460,287 673

| Four-Lane Freeway $850,203 456 $16,303.625 SB,128,470 $G85,461 | FB75417,018
the public invoivement program. Cencems expressed by the public focused primarily on site-specific
local safety issues and on bypass issucs.
Conclusions and Recommendations 181
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10.5 GOALS

Four project goals were identified to evaluate the Proposed Altematives. An ovemriding reguirement
was that a minimum acceptable LOS C should be achieved in the design year, The goals are:
1) Improve Mobility (including a minimum LOS C), 2} Constructability, 3} Environment Preservation and

4) Economic Development (including a benefit/cost ratio).

Improve Mobility
As expected, the freeway alternative provides the highest level of mability; the other alternatives are
evenly separated.  The improved two-lane rural arteral proposed alternative does not mest the

minimum acceptable LOS criteria over significant lengths of the comidor

Constructability
From this perspective. the improved two-lane rural arterial is the most desirable altemative and the
frecway the leas!. As opposed ta 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 are directly related to the amount of new ROW required. In addition, the
latent demand atiracied by the improved design speeds impacts the corridor with greater noisc and

EMISSI0NS.

Economic Development

As a large portion of the local economy is 1ournism based, this industry would benefit substantially from
the Implementation of the proposed improvements to US 412, The economic beneiits are oxpenditure
driven; therefore, the higher cost alternatives generally yield higher retums. However, the two-lane
rural arterial alternative actually vields the highest benefit/cost ratio and the highest internal rate of
return. This is due to the moderate benefits gained relative 1o its low cost. This alternative fails to meet

the minimum accepiable LOS requiremant of C.

10.6 FEASIBILITY

All of the Proposed Altematives were found 1o be feasible from the perspective of benefit/cost ratio.
Theretore, they are all a good investment of public funds. However, the improved two-lane rural anterial
Proposed Altemative fails to meet the desired minimum LOS. Table 10-2 shows the bonefitcost ratio

and the average peak-hour LOS for the Proposed Altematives.

Table 10-2: BENEFIT/COST RATIO AND 2017 LOS FOR PROPOSED ALTERNATIVES

Four-Lane
Two-Lane Multi-Lane Divided Rural | Four-Lane
Rural Arterial® | Rural Highway Highway Freoway
BenctivCost Hatio izo 276 2.92 278
Year 2017 LOS E B B B

* Does not meel LOS critena,

10.7 EVALUATION

A sernies of MOE's was developed to measure each project geal. A comprehensive evaluation
procedure was established to assess the ability of each of the Proposed Aliematives to meet those
goals. The evaluation process identificd the Proposed Alternative with the highest benefit/cost ratio
subject to the minimum acceptable design year LOS which must be abtained in order to make the
project feasible and address the mobility requirements. The final cbjective of the evaluation process
was 1o choose a *balanced” solution that would attain all the specified project goals. The most
desirable option was identified by assessing the abiiity of each of the Proposed Allematives to meet
a combination of the project goals. Table 10-3 shows the average ratings for all the Proposed

Altarnatives.

Conclusions and Recommendations
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Tabie 10-3: RATINGS OF PROPOSED ALTERNATIVES

! Four-Lane
Twa-Lane Multi-Lane Divided Rural | Four-Lane
Rural Arterial | Rural Highway Highway Freeway
Rating tasced on all MOE's 1.97 1.00 500 209
Rating based an all 237 1.00 500 354
Combinations |

10.8 RECOMMENDED ALTERNATIVE

The four-lane divided rural highway alternative is selected as the recommended alternalive.  This
altemalive yieids the highest rating while considering ail the evaluated MOE's with egual weight, and
alse while considering all the “combinations” of MCE’s. K yields a high mobility rating, an average
constructabillity rating, an average environmental preservation rating and a high econemic development
rating. It has the second highest benefit/cost ratio and intermal rate of return, and at the same time
satisfies the required LOS criteria with an average peak hour LOS “C*. It is the most desirable
alternative since It provides the best “balance” for all the project geals.

10.9 PRIORITIZATION

For the purpese of project analysis, the project was divided in ten segments. Of these, segment nine
(Paragould) was not considered in this study. A separate study by AHTD addresses this segment. The
remaining nine study segments were compared t0 each other utilizing the same MOE's developed for
the analysis of the proposed altematives. Table 10-4 shows the segment prority ratings and

categories segment prioritizaticn as “low,” *medium” or “high."

10.10 INTERIM IMPROVEMENTS
in recognition of the fact that funding may not te immediately available to implement the Proposed
Altemalive, a program of interim improvements was developed. These improvements primarily address

salety issues and capacity improvements o the segments with the highest existing congastion in the

corridor. The interim improvements are prioritized as “High," “Medium” or “Low" priority.

Table 10-4: SEGMENT PRIORITIZATION

Priority
Segment Limits Rate | Low | Medium | High

i East of Lake Noromk 10 east of Viola 4.1 [ ]
2 East of Vicla to east ol Salem 34 @

3 East of Salem 1o oast of Ash Flat 3.6 ®

4 East of Ash Fiat 1o sast ol Hardy 27 @

5 East of Hardy to east of imboden 1.0 [ ]

B East of Imbaden 1o the USE3USA12Z junclion 4.0 8
7 Connections to Walnut Rigge/Hexie Bypass 5.0 [
g Enst of Walnut Ridga/Moxia lo wast of 3.0 "

Paragould
10 Ensl of Paragould to the Missoury state fne 4.4 &
Notes:

(1) Segment 9 (Paragould area) not included in this study.
(2) See Exhibits 9-1A and 9-1B for graphical depiction of segment priority rankings.

The following interim improvements are suggested based on the traffic volumes, existing leve! of
service as calculated in Chapter 6, site visits, public involvement, constrained existing ROW along
populated areas within the study corridor and on the existing accident rates as defined in Chapler 2
of this repont. All proposed signal installations should be confirmed through appropnate MUTCD

warrant studies.

High Priority:

A) Widen te four lanes undivided from Black Rock to Hardy by connecling 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 in Vicla at the intersection of US 62 with SH 223.

Conclusions and Recommendations

10-3




US 412 Planning Study
Norfork Lake 1o Missouri State Line

Lockwood, Andrews & Nownarn, Inc.

D) Construct a four-lane divided pantial access contrel bypass around Hardy,
E}  Censtruct a four-lane divided partial access bypass around Black Rock-Poria or realign
road and reconstruct approaches and reconstruct the *SH 25, Black River," and the

“Black River Reliel” bridges. {Bridge numbers 02112 and 02189, respectively).

Medium Priority:

A) Widen 10 four lanes undividad section from west of Paragould 1o SH 168.

B) Construct a four-lane divided partial access control bypass around Imboden, or/and
install & semi-actuated traftic light in Imboden at the intersection of US 63 with US 62

C) Construct a left tum bay and install a fully-actuated traffic light in Cherokee Village al the
intersoction of US 63 with SH 175 Spur.

Low Priority:

A) Widen lanes and shoulders tc 3.6 m (127} 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 traffic lights at the following locations:
» In Gepp, at the intersection of US B2 with SH 87,
= [n Giencoe, at the intersection of US 62 with SH 289 scuthbound.
= Woest of Ash Flat, at the intersection of US 62 with SH 289 nonhbound.
« East of Hardy, at the intersection of US 63 with SH 175 northbound.

= |n Ravenden. at tho intersection of LS 63 with SH 90 northbound.

Conclusions and Recommendations
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Lockwocod, Andrews, & Newnam, lne.

US 412 Planning Study
rloriork Lake to Missour Stlale Line

FOOKDUSG EAST AT "GEPRY

BEGINNING OF THE STUDY AREA EAST OF NORFOEK LAKE

LOOKENG EAST AT "VIOLAY

LOOKING WEST AT NORIFORK LAKE BRIDGE
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Lookwaod. Andrevss, & Newnam, inc

Us 412 Planning Study
Neorork Lake te Missouri State Line

T.OOEING WEST AT NORFORK LAKE

LOOKING EAST I'N HENDERS(N

LOGEING WEST. FAST OF "GLPP

LOOKING EASY, 10 KM WEST QF*VIOLA"

LOOEINGWES], 16 kN WlsT O 101 AC

LOOKIENG EAST AT "VIOLAS
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Lockwood, Andrews, & Mewnam, inc.

USs 412 Planning Study
Norfork Lake 1o Missouri State Line

FLOOKING EAST. QUTSHIE (EAST) OF "VIOLAY

LOOKING EAST AT EASTERN OUTSKILTS O "SALEM"

LOOKING WLEST AT INTERSECTION OF SH 9 AND US 62 "SALEM”

LOOKING WEST, AT EASTERN EDGLE OF "5ALEM

LOOKING EAST AT "5ALEM"
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JS 412 Planning Study
Lockwood, Andrews, & Newnham. e, . Norfork Lake to Missouri State Line

BB 5 m
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LOOKING WEST AT BLACK RIVER BRIDGE NEAR BLACKROCK LOOKING EAST AT SPRING RTVER BRIDGE NEAR HARDY LOORKING WEST FROM WEST OF ASH FLAT

LOOKING WEST AT INTERSECTION OF 175 £2 & 167 NEAR ASH FLAT LOOKING EAST, EAST OF INTERSECTION OF US 62 & 167 NEAR ASH FLAT
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Lookwood, Anorows. & Newnam, Inc.

US 412 Planning Study
Morfork Lake to Missaur State Line

FOOKING WEST AT INTERSECTION OF LIS 62 & 167 NEAR ASH FLAT

LOOKING WEST, FROM EAST OF "ASH FLAT"

LOOKING SOUTHWEST AT INTERSECTION OF LIS 62, 63 & 412

LOOKING SOUTHWEST AT THE INTELRSECTION OF US 62, 63 & 412

Appendix B: Photo Log
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Norork Lake to Missoun Siaie Line

L

Appen

1OOKING EAST, NEAR "RAVENDEN"

t'l'\l:\t'll ;!( 'n,_'\H{- YiEW O] lii NN ! 1\ :\ IL:E.I.

dix B: Photo Log

LOOKING WEST, AT DOWNTOWN HARDY

LOOKING FAST, FROM LAST OF DOWNTGWN HARDY

LOOKTNG WEST NEAR "TMEODEN
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US 412 Planning Study
N::n*.'n(h Lake {o Rissouri State Line

LOOKING FEAST, WEST OF "IMBODENT

FOCOKING WES'T, WES'T OQF "IMBODEN"

LOOKING FEAST NEAR "FORTIA"
{(NOTLE RAILROALDL TO THE NCHT] 1)

TWO-LANE BRIDGE AT ELACK RIVER RELIEF

LOOKING EAST. WEST OF "WALNUT RIDGE"

LOOKING WEST. WEST OF "WALNUT RIDGE"
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L ockwood, Andrews, & Nevwinam, Inc

LOOKING WEST AT THE INTERSECTION OF L'S 412 & 63

LOOKING WEST, FROM EAST OF CAUHE RIVLER BRIDGL:

e —

US 412 Planning Study
MNaortork Lake (o Missourn State Line

LOOKING EAST, FROM EAST OF CACHE RIVER RRIDGE

LOOKING WEST, FROM FAST OF WAILNUT RIDGE COMNUNITY
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{ ockwood, Andrews, & Nawrnam., inc

US 412 Planning Study

MNorfork Lake to Missouri State Line

LOOKING FAST, FROM |3 KM WEST OF "PARAGOLULTY

QOXKING EAST. NEAR "CROWLLEY™S RIDGE

LOGKING WEST, 13 KM WEST OF "PARAGOULD"

? M ._i\“:\'.rl I\I'l ]-:'"'.11_ ?\IL'.‘L}":I.

Appandix B: Photo Log

CRI

IWLEY'S RIIDGE

LOOKING WEST, FROM EAST OF (U5 412 & SH 225

LOOKING FAST. a KM WEST O "PARAGOLUT.D
BEGIN SHOULDERS




Lockwood, Andraws, & Newnam, Inc

US 412 Pianning Study

Norfork Lake to Missouri State Line

LOOKEING WEST, 6 KM WEST O "PARAGOULLY

LOOKING EAST, AT 5T, FRANCIS RIVER BRIDGE
(VIEW FROM ARKANSAS SIDE OF THE BRIDGE)

—r T e ] —

LOGKING WEST, AL ST, FRANCTS BRIDGE
(VIEW FROM MISSOURI SIDE OF THE BRIDGE)
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US 412 Planning Study
MNorfork Lakeo to Missourn State Line

Lochwood, Andrews & Newnam, Inc.

ARKANSAS STATF HIGHWAY AND TRANSPORTATION DEPARTMENT
PROGRAMS AND CONTRACTS DIVISICN
WEIGHTED AVERAGE UNIT PRICES
AUGUST 1, 1996 - DECEMBER 31. 1996
(ITEMS UNDER STANDARD SPECIFICATIONS - EDITION OF 1996)

Contract Prices Contract Prices
tem . - Welghtea item Weighted
No. 1 Item Descriplion Unit CQuantity High Low Average Nao. Item Description Unit Quantity High Low Avorage
201 Creanng ACRE 055 FO00.00 FU00.00 7000007 202 BAD of Box Culverts EACH 41.00 700000 30000 108439
2071 oeanny HA 29 52 5G0.00 500.00 500 00 202 R&D of Headwalls EACH 25.00 128410 500,00 67056
2m Cearinn 5TA 143600 966 00 200,00 4029 207 RE&D ¢f Low Water Slab SayD 35.00 10,00 1000 10.00°
201M Coearing MSTA 170.00 5100.00 500,00 1685.75 202 RED of Ditsh Paving SQYD 167.00 B.30 B30 8.30*
201 Gruzking ACRE 126310 | 1700000 47.00 37418 2021 R&D of Dileh Paving SO M 126.00 260 12.50 12 80°
201M Grueking Ha 25457 50000 E00.00 500 G0 202 F&D of Guard Bail L'F 18852 00 3.53 1.00 209
2011 Grucking META 175.00 5100.00 575,00 158097 202M FAD of Guard Rall kA 4550 15.50 10L.5E0 14.64
201 Grnbing ETA 17500 S00.00 200,00 2GR B4 202 R&D Impact Attar. Barrier EALH 1.00 2022.16 2022 45 2022 46*
201 Coaaring and Grubbing Trogs CACH 33.00 3500 200,00 241.82 202 R&D of Lumingire Foundatans EACH 2.00 274,04 A74.04 474.04°
201 Hasl of Curty LF 445600 20.00 EAON 214 202 B&D Tral. Signal Frd, CACH 4.00 31602 316.02 Jig.ozt
202 RAD Curb and Gutte LF 2045010 7.50 1.26 2.35 202 RaD Antenna Found, EACH .00 360z 316.02 Jie.02
2028 R&0 ol Cury and Gutter LA 85,00 12.00 1E2.00 12.00° 20z B&D of Septic Tank EACH d.00 1000 081 B32.08 50801
202 A&D of Fonue LE 137507.00 2.00 .30 0.563 202 BAD of Water Well EACH 1.00 1000.00 100000 1000.00°
202 R&D of Fence i 8458 00 4.1 1.60 1.82 202 F&D of Buildings FACH 2,00 5000.00 A0 G0 400000
202 RB&L ol Brick Posts EACH 500 8000 2g.00 8000 02 R&D Winigh Scales & Pits EACH 2.00 2528.20 2528 20 2528 20°
202 B&l of Walls Lf B854 0 7.00 7.00 7.0 202 RA&D Rubbish cuyD EU0.00 4 80 4.80 4 B0"
202 R&D of Retain ng Walis LF 270.00 24 .00 24.00 24,007 202 R&D Concrate Med. Barrier LF 8306.00 251 20,81 29.81*
2020 R&D o Retainng Walls % L300 2000 240,00 20.00° 205 Remy. Exist. B3r Str. {(Site 1} LS 23.00 | 200000 .00 150000 15484 50
202 RALU of Corerete Paverment sSOYD 20577.04 1o 3.20 a42 0B Flewablc Select Material cuyn 322.00 200,00 53.00 B2.55
202 E&D Asph. Pyt & Base Crs S0YD 10333.00 0.R3 £.63 0.63" 20rM Finwable Sclect Matenal cum 20,74 132.00 132.00 132 00"
{202 F&D of Concrele Islans s5QYD <87.00 B.30 4.00 7.84 207 Sione Backill TON 10700.60 2000 8.00 13.38
| 2020 F&D cf Concrele Is'ands S0OM £2.00 18.00 &.400 13.00 2044 Stone Backidl MTON 3850000 25.00 0.10 1046
202 F&D ¢! Conecle Dnveways SGYD 292100 7.00 4.50 6.00 208 Fence Bemy. & Heconstructes! LF 1470.00 1200 3.50 634
2020 FA&D ¢! Cencrely Dnveways Sam 1825.00 B.00 B0 B.Q0" 208 Fence Hemv. & Heconstructed M €15.00 4510 4510 £510°
202 FEXD st Waks SoYD 51300 20400 5.0 7.19 bt Gates Rormw. & Beconstructed EACH 27.00 29500 200.00 266.85
: 22 | BLD of Walks SOM 12.00 B.00 8.00 8.00° 210 Unclzssilicd Excavaton CUYL | S038198 00 27497 0. 1.98
202 i RED of Concrale Siahs 50QYD 84.00 3.7y 373 3.79 2101 Unclassitfied Excavalion CUM 2az726.00 10.0n 2400 £13
202N R&D o Feundatiors S0k 2804 40.00 40 00 40007 210 Borrow cuypD 837T115.00 £.40 300 4,70
202 R&D ol Cuncrete Foundalon SOYD 4200.00 1.15 115 145" 21084 Borrow Cu M 2785500 [ G.A6 6.45°
202 R&AD of Pole Foundation EACH 1.00 274,04 47404 474.047 219 Granular Bomow cuypD 11=218.00 4™ 0ol Q.01
202 AAD of House Fourdation LF TFF7.00 . £.00 200 447 210 Prespliting S0YD 5C0.00 10.60 10,00 1000
202 R0 of durction Poxes EACH 100§ 1850.00 1850.00 1850 00" 210M respliting 50 M G5542,00 0.10 0.10 010
202 HA&D of Drop Inlats EACH 0004 47500 475.00 475 07 210 Compacted Embankment clyp RTZRER.O0 41.00 1.00 4.8%
202 AR50 of Cateh Hasins EACH 2.00 | 5¢5.00 G705,00 57500 2100 Compacted Embankment cum FitiBa47 22.00 4.00 4.87
| 202 sl of Pipe Culvens FACH 45060 | 2O0000 10006 234,10 210M Sep. Fabric inr Pvmt. Reink 50 M 21£380.60 1.50 150 150"
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Lockwood, Andrews & Newnarn, Inc.

US 412 Planning Study
Norfork Lake to Missouri State Line

. e ——
Contract Prices Coniraci Prices
item 1 Weighted Item Weighted
No. Itom Description Unit Quantity High Low Avetrage No. item Description Unit Quantity High Low Average
2108 Gengria for Pvmd. Reinl, SOM 21230.00 270 270 2.70" 407 AB (PG &4-22) ACEM Superp. Surace | TON 4091.00 150.00 15000 15000
215 Trenching ard Shaouliker Prep. STA 988.00 142 00 14200 142.00° 407 AB (PG 642 ACHM Sut T TON 4531.00 | 22122 12000 | 156.13
301 Process Lima Tmated Subsqgrade S5CYD 28657100 125 1235 1.256° 407U AR (PGE222)ACHM Sud T MION 75600 221.00 12000 | 161.64
3 Quicklme (Dry) Tre. Subgr. TOMN 3668.00 B1.00 B81.C0 81.00° 407 AR (PG 6222 ACHM Sad T2 TON TH43.30 1000 06 14000 157.70
303 Agg:. Base Course {Class §) TON 551400 3240 11.67 14,29 407TH AR (PG GS-22) ACHM Sud T2 MION 1764.00 | 226 B0 150,060 1R3.08
303 Agar Busc Coursa {Class 7) TON 30435140 27 74 7.95 1306 407 AR (PG E84-22) ACHM Sad. T3 TON 10R.00 | 185.00 185.00 185.00°
303 Agq. Base Course (Class 7) MTON 98551.00 2550 15.67 18 80 <07 AE (PG 7022 ACHM Sud. T TON 2600 206,17 256.17 25617
303 Aqar. Sun. Gourse (CL-D2) 10N 1645.00 2746 $7.46 2T a6 AR M.A. ACHM Binder Course-HT TON 4626.00 37.50 37.50 37.50
305 Reconsinicted Base Cuursa STA 158 90 230.00 126.00 100 37 408 M.A. ACHM Surface Course-HT TON ae24.00 3770 37.70 R b
307 Process, Cmnt, Trie, Bs, Crse-6° sSOYD bB4d7.00 1.50 1.50 1.50* 1408 AR (PG 76-22) ACHM Hinder-HT Ton 21300 | 313.00 31300 o
307 Cemen! in Stabil zed Base Cise TON 555.00 116,52 116.52 116.52° 408 AB. (PG 76-22) ACHM Surace-MH1 TON 199.00 H1EG0 318.006 JB0
309 P.C. Concreta Base-10" SOYD 1808 60 5182 51.8¢ 51,62 1412 Calz Milling Asphalt Pavernem S5QYD GRETA.0D 1060 0.83 1.15
&1 Prime Coal GAL 15675500 195 0.90 1.70 414 Asph. Conc. Pateh-Maimt. of Tite TON #14.00 | 200.00 35.00 F2.04
a1 Tack Coar GAl 148840.00 152 0.0 (74 4140 Asph Conc. Pateéh-Maint, of Tria, MTON 477.00 | 125.00 5B.41 B3.40
A01M Tank Goal L 11526800 1.20 1.2 £ 41 4105 ACHM Patch. Exist Asphalt Rodwy, TON GO0 | A0 00 41.80 44 92
a2 Miraral Agar. In AKT, (CL1) TGN EESF.00 19.00 19010 19 000 £1EM ACHW Patch. Exist. Asphalt Rdwy, MTON 179600 10000 BE.OO HY.26
A0 Miraral Aggr in AS T, (CL4) TON Bye.ud 20.00 2E.E0 28600 A1 Spot Lecation Patching BOIYE HOG, 0 10,00 10.00 10,007
402 Mireril Agar in AST.S (CLE) TON 575.00 3175 1.4 31,75 501 P.C.C. Pavement-$0" SQYD 3000.00 ‘ £8 48 8.48 €8.48°
a0 Asphal in Surdace Traatmeant Gnk 14838.00 1.50 1.50 180" 501 Sep. [abric for Byimt, Reinf, SOYD BHa09.00 | 0,85 J.8E cLah’
4td Faoly Mod, Cat Emuls, Asph (CRS2F) GAL 167819.00 1,65 1.3 1,40 B0 Geagrid for Pemt. Heinf. SGYD e [ LT R AT 200 200 200
405 M.A in ACHM Slabllzed Base | TOM 55044 00 a1.84 2. 26.28 504 Appraach Skahs cuYn 413.26 250 oo 215400 22081
S05M M.A e ACHM Stabllizad Basea MTON 38679.00 82 00 2740 30.04 504 Approach Gutters (Type A) Cuyw 12 0G4 400 LG d640.00 380.00
405 M.A. in ACHM Superpave Dase TON 107202.00 28 00 16.87 2127 504 Approach Gutiers (Type B) CUYD 35 62 350,00 A30.00 343.93
405 AL PG G4-22) ACHM Stab Base IO 232600 16600 120.00 144 47 nO4M Approach Gutters {Type B1) Cu M 4.048 RA0 00 53000 530.00*
405M {AB (PG B4-22) ACHM Staly, Base MTON 184600 203.50 120,00 176,33 ED4M Appraach Cullers {Tyge B2) CUM 28.92 g28.11 328.11 328.-11*
405 tA B (PG 70-22) ACHM Stab. Base TON 10000 259.10 259.10 25810° S04 Approach Gitters (Type C) cuyp 36.72 | 250.00 250.00 260.00°
1 405 AR, (PG 64-22) ACHM Suparp. Base TON 4850.0G 150.LK) 160.00 15000 504 Appreach Gutters (Type D) CcuyD .90 350,00 35000 350.00"
| 406 M A ACGHM Bindoer Course (TY1) TON 29553.00 35,00 20.00 24.10 504 Approach Gutters {Ty Special) cuYD 74 56 300,00 30000 300.00°
AUEM M A ACHM Bindcr Course (TY1) MI1ON 1133200 48.94 31.00 616 | 5 P.C. Concrele Dovewsy SQYD 2571 2% 2540 25.00 25.24
40E M.A_ ACHM Gindsr Course (TY2) TON 1178300 48.00 22 50 2523 5050 P.C_Concrele Drveway SQM 2042.43 27.50 27.50 27507
406M M.A ACHM Dinder Course (TY2) MTON 10668 G0 32.95 3177 3243 S0€ P.C. Concrele Corrugalion 5aYD 106.00) 915 515 a.15*
406 M.A. in ACKEM Superpave Binder TOHN 71865.00 26.50 1500 7283 507 RED Caoncrete Pymil for Palch SQYL 2096.00 2625 2625 26 25
&06 AR, (PG E2£.22) ACHM Banet T8 TON 1250.00 200.00 120 00 144 74 507 PCCP Paich-10" sQYD 209600 70.35 7035 70 35"
aguM A B (PG ES-22) ACHM Dina -1 MTON 515.00 221.00 120.040 183.13 o9 Saw & Seal Ms Conc. Pyimd, Fatd LF 200 00 2 R8 285 2.68%"
406 AL (HG C4-22) ACHM Dind -T2 1N 542100 17500 150.00 157.449 509 Strees Rohed Jt Exst. Cenc. Pvm LF 1080.00 15.00 15.00 15.00°
4050 AD (PG 64-22) ACHM Bind -T2 MTON £A1.0H) 209.00 175.00 104 .37 512 | orig. 4L -Seal (Shid) LF B8630.00 LS50 050 050"
408 AL PG TO-22) ACHM Bind -T1 TGN Gh00 758.88 258 AR 254.88" & Mobilizaton 1.5, 73.00 | 465000.00 10000 45300 54
08 AD (PG Ea-22) AUHM Superp, Bnder  J[TON 3232 00 150.00 15000 150 00 &02 Fumishing Feld Office FACH 17.00 8000.00 100D 412353
£07 M.A ACHM Sur'ace Course-T1 TOM B86291.00 51.20 2000 74,73 602 Furnishing Field Laboratory EACH 12.00 | 15000.00 2000.00 5606.2%
S0TN MA, ACHM Surfuce Coursa-1 | MTON 14283.00 4735 o370 3789 a03 WMaintenance of Traflic LS. 62.00 | 112500.00 10000 | 1223443
407 MA. ACHM Surtiuce Coursa-12 TO 133002 20 ¢ 100.00 16 a5 2363 03 Trafhc Contral Stupervisc: LS 1400 | GBRGPG.36 | BBE26.32 | BHE26.36°
407 MA AC 1YW Surlnces Course-TZ TN 23711.00 H7.20 29 30 1.5 €03 Maintenance of 1 rathc L& 7,00 | 110500.00 400530.00 3BGDL 24
407 WA ACHM Surface Course-T3 TON 1E492.00 2540 2545 25.45° 03K 300 mm Temgorary Culved M 180.00 2325 £3.25 { 2325°
407 MA_ 1 ACHM Superpave Surace TON 73639.00 27.00 18,17 22 53 | £02 18" Temporary Culver LF 405 00 P2 00 14.00 14.84
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E Lockwood, Andrews & Newnam, Inc.

US 412 Planning Study

Norork Lake to Missour State Line

Caontract Prices : Centract Prices
Item o=y 4 Weighted item Weighted
No. item Description Unit Quantity High Low Average No. Item Description Unit Quantity High Low Average
RO 450 mm Temporary Culven kA 00 an.00 0% .00 85.00° &058 Concreze Ditch Paving (Type B) SOQm 4215.00 31.20 31.00 3109
603 24* tamporary Cuiven LF 552 00 28.00 18.00 25.69 &0 16" A.C. Pipe Culveris (CL.3) Lr TERI.CO 0 L 22.40 25 48
coaa 600 mm Temparany Guheen M 1310 220.00 10500 148.77 ohd 450 mm H.C. Pipe Culvents {CL3) M a7 oo 11400 114,00 11e00
€03 30° Temporary Culvan LF £0.00 20.00 20.00 20.00* EOE 24" B.C. Pipe Culveris (CL3) Lr 463300 38.00 30.90 3456
&03M 750 mm Temporary Cu'lven b 16.00 100.00 100.00 100,00 s & 600 mm R.C. Pipe Culveris {(CL.3) M 28520 500.00 108.60 18503
€03 36" Temporary Culver LF 650.00 25 ) 25.00 2500 B0 24" B.C_Pipe Culveris {C1.5) LF 80.00 15,00 190.00 150.00°
6030 800 mm Temoorary Culvert M 360 250.00 260.00 250.00" GOG 30" R.C. Pipe Culveris {CL .3) LF 1265.00 EO.TH 39.00 £397
GO 105G rmm Temporary Culven M 4000 04 04 G4 99 O94.99° =00 750 mm R.C. Pipe Culverts {CL.3) M 162.80 275.00 i60.cOo 20212
c0am 1200 mm Temporary Culvier M 10700 9: 60 96.60 9€ 60° 08 30" R.C. Pipe Culverts {CL.5) LF 100,00 240.00 240.060 240,00°
604 5&" Temporary Culven LF 180.00 40.00 40.00 40.00" BOE 36" B.C, Pipe Gulverts {CL.3) Lt 1533.00 10.00 La.00 5817
603M 1350 mm Temparary Culvert (] €6.00 136.55 136.55 134.55* s0EM 200 mm R.C. Pipe Culverls (CL.3) M 101.40 375.00 7500 375.00" |
£03 60" Temuorary Culvent LF 28.00 31.00 3100 a1 oo £0% 42* R.C. Pige Culverts (CL.3) LF €76.00 105,00 7180 7e.21
B03M 1650 mim Temparary Culvar M €0.00 145,06 145.08 145,06 BOER 1050 mm B.C. Pipe Cuiverts (CL.3) M 5,00 3R1.00 38100 3681,00"
G03M BAS mm x 610 mm Temp. Culvart e 3.50 250 00 200,00 250,00 BOE 42" R.C. Pipe Culverts {CL.4) LF 21800 A0.EQ 805 RS0
G03M 12400 mm x 870 e Temp, Culvert M 3400 3A0.00 A80.00 380.00' BOG 48" R.C. Pipc Culverts (CL.3) LF 1131.00 10014 BE.E0 fB 97
603 B x 43" Temporary Culwiin LF 1800 R2.00 B2.00 B2 00" EOEM 1200 mm R.C, Pipe Culverts (CL.3) h a1 A 55400 ARMD.O0 35043
BO3M 1620 mm x 1100 mm Tamp, Gulver i B.00 210,04 210.00 210,00¢ BOE 18" A.C. Pipe Culverts [(CL.4) LT 727.00 124,00 124,00 124,00
BOEM Tomp, Br Structure (6.0m Howy ) A 21.00 TE40.50 166040 1 EHGA0* B0 48" R.C. Fipe Culverts [Cl.5) LF RGO, 00 148,00 14900 148 .00°
£i014 Glons BOIFT 16150.50 20.00 0.60 0.0 GO 54" R.C. Fipe Culverts [(CL.3) LF 39,00 123.00 106,00 TBdE
Go4am Sltns 50 M 504,514 140,00 101,08 122.84 BOG 54" R.C. Pipe Culverts (CL.) EF 301,00 158.00 158.00 168.00%
G604 Blgne Left In Plaso S0 G000 14.00 14.00 14.00 BOGM 1350 mm R.C. Pipe Culverts {CL &) M 128.00 AB0 G0 450,00 460.00°
6Ud HBarricades LF 3383.00 40.010 20.00 24.71 B0 60" A.C, Pipe Culverts (CL.S) LF 17RO 17035 170.35 10.35"
604M Barricades M 249700 G500 60.00 78,57 BOE 72" A.C. Pipe Culvers (CL.3) LF 193.00 180,00 180 .00 18492
604 Burncados Lelt in Place LF 144.00 26.00 2600 26,00 B0s 18" 2C {Galv) T8 Pipe Civi LF 18.00 23.00 23.00 23.00*
G604 Tratt: Diumes EACH 450500 114.38 1.00 6427 GOE 18" Asph. C.C_Steel Pipe Chi IF 16200 2000 20,00 20.040"
&g Fum. & Instl. Precast Cong. Barr. LF 11436.00 40.33 18.00 30 862 G605 24" Asph. G.C. 51 Pice Civ? LF 164,00 25.00 26.00 26.00°
G04M MNum. & Instl. Frecast Cone. Barr M 768 EQ 150.00 B OO0 101.16 605 30" 2C {Galv) C.5. Pipe GivL LF 34.00 40,00 4000 40.00°
604 Rclo. Precasl Concralie Barrior LF 4610.060 a800 .40 8.03 606 30" Asph. C.C. Sieel Pipc Cht. LI 16200 30.00 J0.00 1§ 30.00"
G04M Rcio. Precast Concrale Barrier M 18 €0 47 00 2200 24 56 BOG 36" Asoh. C C. Steel Pipe CMt LF 86,00 &0) (1) 40,00 40.00°
bis Canst. Pavemant Markings IF 473537.00 .84 012 Q.18 BOG 18" AL CC. 5t Pipe Ch LF 44.00 200 2200 22.60°
M Const. Pavemenl Markings L BE7Z2.100 1.85 0.45 0.57 4 F 22° AL C.C. 5t Pipe Civt Lk ASG.00 J3.00 2200 2475
B0 Const. Pavemant Marings-R R EACH 400 280.00 280.00 280.00" €08 30" AL C.C. S5 Pipe Civt LF 446600 40.00 32.00 ¢ 3268
04 Hemovazle Corst Pavemon: Mark LF 511000 2.00 200 2.00 E0& 36 AL CLG. St Pipe Ci LT 207 00 42 00 4200 | 4z 00*
604 Romoval Const Pavement Mark, LF ! 12830500 0.AS 025 0.51 Bls AZ° AL T C 5t Pipe Chl, LF 126.00 4700 47.00 | 47.00"
B4R Roemena: Const. Pavement Mark M ' 13287.00 210 085 1.28 05 48 AL CC_St Fips Chd LF 5006 53.00 53.00 S3.007
604 Roemova: Permn. Pavemant Marirge LF 1100 153 .40 (.75 GOGM 1200 mm AL € C_ S Pipe G M 7470 195.48 15548 185.48°
o4 Reroval Pons, Pavement Marsings M BE7L.00 400 125 J.00 B 54 ALCC S Pipe Ch |F 126.00 56 00 5600 oG.00"
o4 Arvance Warning Arrow Pansl DAY 135544 3300 1050 24 .44 06 6E" Al GG St Pipe Chd Lk 20.01 170.00 17060 170,60
€04 Forl. Chanpeable Message Sign DAY BEQ.ND 28.00 7000 ¥5.23 06k E00 mm P.P.M.C.C. 51 Pipe G M 6500 T8.00 7a.00 78.00°
604 Vertical Panels CACH 413.00 44 24 20.00 26.20 cO08rt 750 mm P.PR.C.C. 5L Pipe Ch M 24.00 a7.450 97 50 o7 50"
01 Medular Glare Shela LF 442000 a5.23 J5.23 a35.23" BO6EM 500 mm P.P.M.C.CL 5L Pipe Chnl M 19.G0 13600 136.00 1 136.00°
805 Concrete Dilch Paving [ Type A) sSOYD 13062 00 28 50 23.u0 29.56 G0 GO0 mm P.PMCS Pipe Chvt, M 123.00 135.00 136.00 136.00°
605M Concrote Diach Paving (1ype A) SOM 085 00 1.0G 1.00 1.0n° B0GM 1050 mm P.EM.C.C 5t Plpe G M 105,00 158 80 1he.50 156.50°
| G5 Coperete Diach Paving {Type [4) S50YD TO33.00 A0 00 72,00 28.61 PO |48 PPMCC.S Pipe Chi 100 | F _ . 1840.00 113.00 1153.00 113.00°
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Lockweod, Andrews & Nownam. inc

US 412 Planning Study
Morfork Lake to Missoun State Line

Contract Prices Contract Prices
Item Weighted Iterm Weighted
Mo, iterm Description Lnit Quantity High Low Average Mo, ltem Description Unit Quantity High Low Avarage
BOGK i3a0 mm P.PMC.C St Pipe Chv f 22000 221.00 221.00 100 GG 800 mm FES RC Pipe Givt, EACH 16.00 180000 40000 1275.00
BUEN £50 mm Polyethylene Pipe Gl r F28.00 45.50 45 5 A5.50" FCH 36" FFS O8 Pipe Ch, EACH 7.0 420 .00 4200 d42hon”
BOGK EC0 mm Polyethiylane Pipe Chit. f 408.00 88,70 ELRELY] Q6.7 5162 42" FES RO Fipe Ch, EACH 4,013 180000 150000 15560.00
GO 1050 mm Polvethylens Pipe Chd. f 140080 202.00 20200 202 .00 FICEN 1050 mm FES RC Pipe Gl EACH 2.0 286000 2EE0.00 2860.00"
BUENM GO0 i % 575 mm RG Arch Pips ] 0700 245,00 22700 23507 FiH 42" FES CF Pine Civt, EALH 5.0 GO0 00 BO00 GOO0"
BG ' x 27" RO Arch Pipe [ 2000 10000 10000 10007 EIER IO mm FES C5 Pipe Gt FALH £3.0H} 2000 G FOG.00 1133.33
BU6 EQ' v 30" R Arch Fipe l.F 251.00 10580 10980 109 80" 06 48" FES HE Fipe Clwt EACH 11.00 192000 137500 18034.85
606 ER" x 40" BT Arch Pipe LF 11000 16450 164.50 16-1.50* EOGI 1200 mm FES RC Pipe Clut, EACH 3.00 3A0K0.00 162500 225000
BOGK 1440x970 Al C.C.5. Arch Pipe h 74.00 205,00 208.00 2008 .00 LA 48" FES CE Pipe Cht. EACH 700 1HR0.00 72000 1584 .24
GOGK TBO0x1200 AL SO Arch Fipe M 649.00 345 .00 345.00 345.007 BOGR 1200 mm FES G5 Pipe Chvt EACH B.G0 TEA.26G THAZ6 Toa2g”
ROG 12" Sido Grain L 375.00 1845 19.45 19.45° £ G4" FES RG Fipre Chel, EACH 7.00 265000 200000 2144249
BER S0 i Side Crain kA 154.00 40,00 4000 40p.00° GO 1350 mm FES RC Pipe Chvt, EACH 2.00 200000 200000 2000007
B0 18" Bide Drain ki 420400 500 14.00 1FEn e 54" FEE (05 Pipe Chvi. FAlH 4.00 BOCLDG BO0.00 BO0.O0
Glah ARG i Side Crain M AR0.60 185.00 42.00 8094 E0Eh 1950 mm FES CE Fipe Chi. EACH 800 SO000 SO0.00 GO0, 00
G 24" Sirde Draw LF 2232 00 25.50 BT 2142 805 H80" TES BC Pipe Cht. | EACHI 16000 330000 330000 300,007
GoEM GO mm Side Drain i 18550 230,00 521 B4.76 E06 66" FES ©8 Pipo Ghet | EACH 2.00 200000 2000.00 000,00
B 30" Side Drain LF G010 35.25 a5.00) 2593 606 7" FES RC Pipe Gt EACH 4.00 340000 3050.00 3225 00
E0ER 750 men Side Crain i 133.50 105.00 600 81.73 08N S0x575 FES RC Arch Fipe Ch, FACH 1000 247500 75000 17BE .00
00 S04 mm Gide Bram I 2.00 16300 163 .60 iga.co Gde 44227 FES HC Arch Pipe Clvt, EalH 300 150000 1540000 1500 00*
0El 108D mrm Side Grain h 11.90 44000 440.00 A40.007 BOEM 14405970 FLS G5 Arch Fipe Chit CACH A0 1120.00 1120.00 1120.00°
CEDER 12006 mirm Side Drain £l &4.50 45000 450,00 ARG GG Gox40 FES RO Arch Mipe Gl EACH 2.00 2500.00 2500 00 2500.06*
1608 G4" Sice Draim LF 200,00 54,00 55 00 5500 HOENM THO01200 FES G5 Ach Pipe FACH .00 1550.00 1550.00 1550.040"
;3'5'35 ¥ Side Drain LF 17600 100,00 100 00 104000 EOGM TH00x1 200 Safety BE.5. 5.0.-1 EACH 1.04 A200.010 4200,00 4200 00
{GOG 21" x 15" Bl2e Urain LF 220 1] 16.24] 16.20 16.207 B06 Selected Pipe Begding CUYD 2433800 36.00 H.00 15.84
jRets 28" x 207 Bide Drain LF 152 .00 29.00 25.00 25007 GG Seloctod Pipo Bedding GU M 2316.00 S0.00 1.00 19,92
1608 42" x 29 Side Drain LF 28.00 Ac.00 30,00 3000 fle Selected Pipe Backfill LY ARBA.00 25.00 400 1594
{E0EM 1440 mm x 270 mirn Side Draire 14 D000 166,00 THG.00 18600 EiLIERA Selected Pure Backfill LR 105 .00 44 0 1.00 15.84
!{':G'f:-'-.-’l 180G men w Y200 men Side Diracn hs SHY 31400 214 00 314.006° BUY E.F Gox Chvt (3 % 31 EACH 1.00 ERN0.00 HHO0.00 ShRO00°
|C-Il"'" 18" Safety E.5. S0 FALH 1436000 S0 S0 00 520 007 607 E.FP. Gox Clvt. (4 x 4% EATH 4,00 S5O0 50000 HH00.00*
[R=0eaS 24" Bafety £.5. .01 EACH 100 55300 BRO.OG GE0.007 607 E.P, Box Clvi. (5'x 2% EACH 2.0 S000.00 SCH0.00 S000.00*
| B0E 30" Sufoty E5. C.D A CACH 2.00 B50.00 BEQ.QG 85000 607 E.F. Box Clvt (5 % 5% EACH 1.00 5100.04 510000 510000
| 608 42 x 2% Salety ES C.D- CACH .00 200000 2000000 200, 00 (07 E.P. FBox Clvt (D4 x 27 FACH 1.00 A600.00 460000 460000
[BOE 18" FES BC i Civt EACH 3100 BEC.00 A0 FHE.OG (F140r E.F. Box Gl (G'x 37 EACH 200 &500.00 HO00.00 S00_00*
i'i_:-ﬂ{?-"u’l 450 mm FES RO Mipn G, EFACH 5.0H} aa0.00 86000 HED.OG G607 E.E. Gox Clvi (6% 47 EalH 1.00 E500.00 50000 GRG0
[ G048 18" FES G5 Pipe Gt FALCH 1.0} £H0.00 450,00 A50.007 B0 E.E. Gox Clvt {6 x 87 EACH 100 520400 200 A1 L2000
[ GO 24" FES BT Fza Cht. =ACH B 10 TG00 <5500 TO7 .00 B07 EF Box Cla (D8 x 47 EACH 1.00 10500 00 1 EEUC) 10500007
| EnEM G600 mm FES RC #ipe Gt EACH 25 0 1360400 50000 81080 =10r Frocast RG. Box Clul. Bl a0.00 550 00 S50 BL0L007
[ 08 24" TLCS C8 Pipe Chvt. EACH 21.00 2u8.00 PREON 228007 E16e Orap litets (Twpe ©) EATH 11.00 300,00 285000 3068364
| B0EM G600 e FES CS Pipe Clvt. CACH <, (h} 2500 25000 260,00 03 Orgip Inlets (Type E) FAiIH 4010 49505.27 2400 00 4027 64
[BOS 30" FES RC Fiza Gl CACH 4,01 5000 55600 7027 Gog Drop Inlsts [ Type N1) EALH 1500 200,00 2100.00 200,007
| 805 50 mm FES AC Pipo Thwt cAGH 11,043 1RO 0D F10.400 111545 200 Deop Inlets [ Type MO) EACH T19.00 ARSI 167500 177835
iGGG A0 TES CE Pips Sl EACH 140 0000 I7EA00 549,50 g9 Orop Inlcts (Type R EACH | 2,00 2490000 2400 00 250000
[ 081 750 mm FES C5 Pipe Civt. CACH 2.00 28500 285,00 28400 &4 Orop Inkxs (Type T EACH | 200 260000 260000 2E00.00
508 0" FES RG T Oyt EACH 00 155000 120000 1372.22 S04 Moditying Drop (nlets |I:;"-".E3H | 3.00 SOOLO0 125000 3750.00 |
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Us 412 Planning Study
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e TR e M— grers o
Contract Prices Contract Prices
item [ - Weighted item Weighicd
No. item Description Unit Quantity High Low Average No. item Description Unit Quantity High Low Average
€04 Jursstion Buxos | Tvpe £) EACH 4.00 2650.00 226000 2357 .50 619 20° St Gates EACH 1.0 47500 42500 425007
609 Junction Baxes (Tvpe ST) EACE 2080 2075.00 170000 1ART.GN 61984 4200 mm Stee] Gates CACH J.00 G000 30000 300.00°
09 D:op Intel Extensions {4') EACH 20.00 430.00 430,00 430.00° 619 16" Aluminum Gates EACH 500 225.00 22500 225000
609 Daop In'et Extensions (1200 mm) EACH 15.00 TH0.00 Fsu.lo 750.00° G20 Lime TON 112,36 22004 1500 2493
&g D-op Inle! Extenzions (B') EACH 39.00 A75.00 J80.00 TH2.18 G2OM Lime MTON 33069 110.00 20.00 43 56
GOAM D-op lvet Exteasions (400 mm) FACH 22.00 S50.00 a50.040 RN G20 Seemng ACRE 47851 1 1000000 485.00 52521
09 Yard Dra'n EACH 2100 1080.00 100000 1014.29 G20K Sseang HA 73.24 a500.00 200.00 1444 33
EG3 Energy Dissipatsr (Size A) EACH 200 LEOQD.00 Q500,00 H500.00° 620 Seed ng {Special) ACRE 1777 1300.00 130000 1300 007
LEC Encroy Dissipator (Size B) EACH 800 | 1700000 | 1700000 | 17000.007 €20 Mulch Cover ALRF 803,65 | 10000.00 R25.00 84631
1609 Eacryy Dissipater (Size C) EACH 1.00 | 1000000 | 12000.00 | 18000.00° E200 tulen Cover HA 133.38 A000.00 HOO.O0 1718.43
11 Underaaln Oulo) Frolectonrs EACH 239.00 500,00 125.00 50T a20 Waler MGAL 116682.78 5.00 4.0 .24
1611 a' Pipa Undardeains |.F 2313000 1300 0o .20 S70M Wataer KL 15581240 .40 .01 0.03
E11M 100 mm Pse Underdraing F &3a0.00 V40 8.00 1388 £21 Temparary Secding ACRE 455049 1500.00 2P5.00 30810
[E11M 100 mm Ppe Underdrains kA 108000 20.00 20,00 20,00 EZ1M Temporary Seeding Ha BE.64 350000 433.00 B21.46
(611 dlndorersin Oulel Prodector EACH 7200 2E5 00 2an0n 225.00" B21 Galed Straw Ditch Checks BALF ABED.00 25.00 4.50 (.53
10 By, Repilr /SN, (Sonorele) CiYD 201,48 285,00 120,00 170,89 G214 Silt Fence LF 12867400 500 2.00 P:5h
GIEM symt. Bapale Q00 (Sanarety) CU 1108E 400,00 10400 264,33 A 1M 5ill Fence M 191085 60 12.00 7,38 540
E15 Fym:. Repair OGN, (Asphialt) TON 30204 5620 56.20 sE.200 621 Sand Bag Ditch Thooks BAG T240.00 11.00 275 5,05
B37 Guerarall {Type A) LF 15720 04 20.00 1278 1414 B Sacked Sand-Cement Ditch Check CuUYD B.GO B50.00 ga0.00 BRO.00"
BTN Guardrail (Type A) M 13030 7.0 £0.00 B2.01 621 Divarsion Bisch LiF AG107.00 3.40 1.00 124
617 Guardral (Tyoe C) L 22500 2000 20.00 20.00* g1 Diversion Ditch M 2273.00 9.84 1.0 647
817 Tami. Achor Posls (Type 1) EACH 4,00 B30 00 A40.00 448,30 e Drop Inlet Silt Fence LF H72.00 800 4.75 & 35
617 of.age End Termiral-A EACH .01} 4396.78 4346 78 439678 G Drop Inlet Silt Fence i A50.00 3400 18.50 18.58
e17 Guard Rail Termnal (Type 21 EALH 113.00 3an0.00 2950.00 308053 621 Sed.ment Basin CuYD 33646.00 10.00 2.65 283
&17 Guurd Bl Mod. (Type BGRH-1) EACH 1200 AG00 00 4B00.00 4800 00" 6210 Sadment Basin GLM GO0 N0 4.05 4.oh L 5ET
&7 Guarrt Rar Med. (Type BGR-3) EACH .00 4800.00 ARNQ.00 4800.007 A21 Rock Filter for Sed. Baaim TON 12500 30.00 18.00 18.15
[&17 Guara Ha Mad (Type BGR-4) EACH L0 4800.00 480000 ! 4800.00° 621 OCbliteraton of Sed. Basin cuyD daede.u0 10 00 2.80 297
1837 Guard Rai Mod. (Type BOR-6) FACH 4.0} 3000,00 300000 ¢ 3000.N0" G210 Chiliteration of Sed. Basin cCum €£00.00 4 55 £ 55 4 55°
618 Gunrd Cable LF 2600 01 5.25 5.25 525" G621 Sediment Remeval anud Disposal cCuUYD TRRA .20 20,00 2.00 ROV
1678 Wire Fence (Tyope A LF 123053 .00 2.50 2.50 250 g2 Sediment Hemcval anr Disposal LM 222500 | 20.00 | 6.00 1047
S134 Vire Fence (Type A M 1265.00 G0 8.00 a.00" 621 Pipe for Slepe Dramns LF 579700 | 23.00 5.01 297 |
o3 Wire Fence (Type Gj LF 24260.00 3.50 2.00 273 g21M FPipe for Slope Drains M 193.00 6205 5300 54 96
G138 Wire Fanre (Tyie C M 2996.00 10.50 745 835 g2l Rock Ditch Cheoks CUyYD 127500 2500 1800 186
515 Wire Fanca {1yze Dy IF 2870200 4.00) 1.85 224 G621 Rock Ditch Checis Cu M 130.00 52 .00 353 4415
E1GM Wire Feace {Typea D) n 1625.00 11.70 B A6 7.50 a1 Rock Ditch Checys TOM 1.40 2600 4600 46.00"
519 Wirc Fence {Type D-1) LF YE57.00 2.85 2.10 241 621 Hock Ditch Liner TON 715.00 30.0¢ 30.00 30.00°
619\ Wire Fence {Type D-1) M 1785.00 9.02 7.74 7.93 622 Sod Muich Cuyp 4787.00 16.7¢ 16.70 16.70*
G15M Wire Fence (Type D-2) it 3B7.00 12.00 8.36 10.80 622 Oversgeding Sod Mulch | ACKE D g 354.00 354.00 354.00°
13 Wee Fenca (Type A Spoaial) LF 407000 2.50 2450 ?.50° 623 Seaord Seeang Applcaton |ACRE 455,003 SO00.00 170.G0 197.78
e 1200 mm Stesl Cha s Link Ferce 1 154.00 72.8b 2285 22.RG" B23M Seoond Scedng Appiication HA 7244 2200.00 SO0 72rLB8
614 12' Steel Gates EALH 4400 250.00 175.00 206,82 623 2nd Seedng Appl (SF) ACRE 17.70 1500 00 130000 1300100
TGTUM 3650 rmm S'eel Gatas EACH .00 250.00 17200 2262 f24 Snlid Soddiag SoyD 166 7E.H0 17.50 285 4. 50
19 18" Stewl Gutes CACH 2000 A00.00 225 00 2i2.22 B2dn Solid Sozaing SaM 169R%.60 2504 L0o 798
LE1EM 2300 mm Siegl Goles EACH £ G 25 00 200, 00 222.50 B5h Geotextile Fabno {1yps 1) =0 M AEE0.00 4.00 4,04 4.00°
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US 412 Planning Study
Lockwaod, Andraws & Newnam, Inc Norfork Lake to Missouri State Line
Contrac! Prices Conlract Prices
Item Riren Weighted ltem Weighted
Mo, Item Descriplion Unit Cuantity High Low Average No. Item Description Unit Quantity High Low Average
B25 Geotextile Fabric (Tyoe 5) S0Y0 R12.04) 4.00 3.00 3.1 TUHM Traffic Signat Cakle (3014) M 115.00 2.00 200 2.00°
£25 Geotlextile Fabno (Type 8) SYH 19E54.00 1.85 1.10 1.26 fOR Trathic Signal Cable (EL14) LF S015.00 1.4% {3165 {.88
E25 Erosion Contro! Matting-3 SGYR TOEG0_00 7.0 2.65 3.92 f0BM Traffic Signal Cable (EC/14) M 120.00 250 250 2.50°
EZEM Eraston Contra! Mating-3 SO M 186200 g.nn .20 7.33 /OB Tratlic Signal Cable (7C/14) LF 1123.00 1.50 071 1.06
EZ8 Topscil Fumnishied and Placerd cuyn 16044300 11.38 2.30 3.4 708M Traffic Signal Cable {7CM4) M 35.00 2.85 Z85 2.85*
B30 Rork Bolrees cuyp 21400 25.00 5 00 25.00° 0B Trafiic Signa! Cable (12C14) LF H55.00 210 147 1.88
28 Canc. Barr. Wall (Med. 1ype Sp ) LF E237.00 49.72 49.72 497z TO8HM Traffic Signal Cable (12C/14) M 70.00 4.50 450 4.50°
531 Conc. Barr, Wall (Parapel-TY.A) LF 2E89.00 36.45 a6.45 G495 708 Tratlic Signal Cable (20CA14) LF 1835.00 2.25 217 2.2
&3 Conc. Barr. Wall (Med. Type A) LF €366.00 88.00 aH.00 ga8.00° TOEM Trallie Signal Cable {(20C14) M E8.00 £.20 6.20 t.20*
B Corne. Bare, ‘Wall (Med. Type B) LF OH4.00 120.00 12080 120.000° 708 Elgat. Cond, lor Lumimaifes LF 265,00 205 205 2.05"
E31 Cong. Barr, Wall (Med, Type D) LF 401,60 A4.00 SRR} B5 00* 703 Galv, Steel Conduit (17) LF 55.00 12.50 12.50 12.50°
B3 Remindg, Exisl, Cong, Moed, Barsjor I'F 3500 49.72 49,72 A9 72" 704 Galy. Stee! Conduit (27) LF 2500 14.70 1470 1470
632 Conorete |slara S0YD 323300 S0 00 20,00 2242 o PVC Condgult 1) LF 1525.00) 7.10 4.00 5.97
Gz Concrete |slarg 50 M Bi 00 A0 L0 83,60 37.08 7108 FVE Conduit (27 mm) kA 140,00 21480 21.50 R i
ke Conorete Walks SOYD QERT D0 50 00 18.00 220 FARY FYC Condu {27) LF 855 00 1212 11.00 12.05
B Concrele Walky SOM RIRER b an.00 a5.00 a5.00 710 P Conduit (53 mm) W 70,00 43,00 43.00 43.00°
£34d Aehalt Gurls ILF £71.00 2000 2000 20000 FALY PVC Conduit (37 LF 1123 000 19 500 15.00 16.74
fi3d GO Curk & Guatter-A (16 LF 31434 00 35 00 8,50 ERE) F10M Py Conduit (7B mm) M 30,00 £0.00 G000 B0.00
fiai) GO Curk & Guttar-A (ak0 mim) mA 325900 24 .50 79,50 28,50° 71 Conerole Full Box (Type 1) CACH 24,00 217 on 165,00 204 92
654 CC Curb & Gutter-A (5] LF 23000 44,50 A4 50 44 50 11 Conarete Full Box (Type 2) EACH 28,00 260,00 210.00 FaL29
635 Fowy. Construction Cantrel L&, 30.00 | 20000000 100000 | 35757 34 713 Span Wire Assembly EACH 1.00 1050.00 105000 105G.00°
G368 Brioge Construction Control 1.5 1600 BOOG.O0 2500, 00 18647 50 Ti4 T.5.M Arm & Pole wiFnd (24) EACH 200 248500 J185.00 d483.00°
B3V Mallbozes EACH SeEa0 150.00 28.00 37.37 714 T.5.M. Arm & Pole w'Fnd {28 EACH 1.00 3750.00 375000 350,007
B3/ Mailborx Supports (Singhe) EACH 263.00 100 .00 50.00 75.07 714 T.S.M, Arm & Fole wifnd {327 CACH 2.00 4075.00 395000 40142.50
G337 Miilhiox Suppurts (Double) EACH 36,00 200 50.00 101.33 714 TaM. A & Pole wFrg {367 EACH 1.00¢ 4850 Gt} 4550 00 485G.00°
7 Actuated Cant=aller (2 Phasc) EACH 200 7730.00 5028 00 642900 714 T.5M. Arm & Pole wiFne (387 FACH 2.00 5700.00 5700.00 570000
Tl Actuated Canvenller (3 Phase) FACH 1.00 704000 040,00 FOM0.00° {11 T5M. Arm & Pole w/Fra (40 EACH 4.00 503500 4750.00 404250
FEoa| Actuated Cen'rller (7 Priase) EACH 160 B465.00) G465.00 E465.00" 714 T.5.M. Arm & Pole w/Frd {42') EACH 2.00 5525 .00 4900.00 521250
fa Acluated Cen'roller |8 Phase) EACH 4,64 BO00. 00 7100.00 T657.5 714 T.5.M. Anm & Pole wind (447 CACH 1.00 551500 5515.00 5515.00°
Vid Veticie Doloelor CACH 55.00 230,00 135.00 174.6 714k T-5.M. A & Pole w/Fred (9.5m) EACH 1.00 4600 OO 450006 AG00 00"
704 pMotion Delecter EACH 7840 820.00 775.00 H20.__ 714mt T.5.M. Acm & Pole w/Fnd (10m) FACH 2.00 4700.00 A700 .00 4700.00°
Fia Lonp Wiring LF F790.00 450 241 !- 272 714 T.5.M. Arm & Pole w'Frd [11.5m) EALGH 1.040 H200.00 520000 5200.00°
TEM Lanp Wirinn ] 72500 N0 1060 10.60° 14 Lumiraire Assemkbly EACH 2.U0 325.00 325.00 325:40°
7ua ___a=r Wire iLF 741000 125 .65 0.76 715 Trathc Sig- Ped. Pole wirnd EALCH 1.00 B40.00 840.00 B50.00°
FLasE | _aer Wire [ A20.00 204 2.00 2.00° 15 Moy, of Trailic Signal Equip. EACH 1.00 75000 TEOO0 THOO0!
704 Muogrotic Locp Oetl. (1x2) EACH 4.90 550,00 990,00 930.00° 715 Rernyl. Tratlic Sig. Eguiprmant L.5. 3.00 207500 25000 147833
T04 Pagratic Lecp Del. (4x2) CACH 8.00 350000 4u70.00 3165.50 716 Treaied Wood Pole (Class 3, 35) EACH 6596445.00 0.80 0.08 01z
700 L oop Wiring i Dus LF 750,00 3.05 a.0a a.05" 718M Hell. Faint Pyt Mk WH-100 M i 13776.00 3.0 035 051
Fiv .t lratc Bigral Head (3SECAAWAY] EACH 4400 450 00 F50.00 2R8.41 718 3131511 Faint Pymt Mrk WH (107 I F { 440.00 1.12 112 R
70e Irattic Sinral Head (ASECAWAY) FACH 2.1 47540 A75.00 ATH D0 T18M 1 Hell. Pamt Pemi 8k WH-300 M 45.00 11.00 280 .78
e Trathic Sigrial Head (S5RECHAWAY) FACH 1200 710.00 575,04 BA% BA My Rafl. Pamt Pymit. Mk, WH (47) LF 12215145.00 r.8% 0.08 .14
Fie Louvers EACH HU0 22500 225,00 22500" J1EM Medl, Paimt Pyrnt. Mk, YL-100 kA 1780400 4.80 0.51 (.58
TOF Bodestrian S«nal Heard EACH 2800 B00.00 405,00 42250 718 Aol Paint Pumt. Mrk. - &row CACH 7.00 116.00 116400 116000
708 [Trafic Signal Cable (30414} LF 430,040 1.20 0.56 .96 | 718 Betl, Paint Pyl Mk - RR.EMB. EACH 8.00 275,00 24+ 26125
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L ochkwood, Andrews & Newnam. inc.

US 412 Planning Study

MNorfork Lake to Missoun State Line

Contract Prices Contract Prices =
Itemn —+ Weighted item Weighted
No. Item Description Unit Quantity High Low Average No. Item Description Unit Quantity High Low Average
{718 Trermn. Pyt Mark. Whilte (47) LF FIUF02 80 1.10 ca2 0.38 Lozu Class S Concrele-Bridge CUM 2144 50 510.00 30000 31362
vi8m iremo. Fymit Mark. White-100 M FFe1T 00 2.85 1.05 1.27 B2 Class S {AE) Concrete-Bridige CuyD 5330 40 10,00 27000 29564
719 Trermo. Pumit Mark. Whne {87) LF IE36.00 2.29 0.852 1.46 BOZM Cla=s S {AL) Concrete-Bridge CUM 2870 40 5R5.00 33305 343.05
T1uM Tremo, Pt Mark. White-200 M BZ.00 825 H.25 8.25" BOZ Seal Concrete-Bridge cuyD ET400 100.00 100,00 100.00°
719 | Thermmo Pyt Mark. White {127) LF Z75 0 3.30 1.40 2.76 ROz 31" Precasi Cone. Curh Unils EACH 12.00 2133.00 213300 2133.000
7ia Themmo, Pyt Mark. White {2497) LF 137900 7.78 2.80 7.4% ADZ 21" Precast Conc. Inter. Units FACH apoc 1819.00 1819.00 1Bi0.00°
718M Themmp. Pyl Mark, White-800 M 4400 50.i4) 13.75 21.22 802 31" Precast Parapet Rail Units EALH 12.00 2513.00 2513.00 2513.000
719 t Thama Pumi Mark. Yellow (4 ) LF 306208.00 1.14 0.52 (.39 803 Class 1 Proiect. Surl. Treatment GAL 451.70 80.00 14.50 24.43
F19M Therma Bymt Mark, Yollow-100 M 24755.00 285 1.05 1.24 A03M Class 1 Protoot. Surf. Treatment L 1115.00 15.00 G20 g£25
714 Thermo, Pvmt Mark, Yeliow (127) LF FOL00 2.67 .67 2687 B4 Reint. SteekHoadway (GR 60) LB 104488800 1.00 0.4z 050
714 Thormo, Pymit Mark. Yaellow (24') LF 187.00 280 2.80 280" BO4M Reini. SteelRoadway {(GR 400) KG 334549.00 1.25 0ia 083
Te Thesrw. Pymt Marking (Words) EACH £.00 270,00 140,400 165.00 204 Reint. Steel-Bridge [GR &0 LB B40613.00 0.60 037 0.42
718 Thermo, Pyt Marking (Arrows) EACH 1500 167.00 fa.00 111.40 BOAM Feint. Steelfndoge (G5 400) KG 30104700 1.22 1.00 1.07
7158 Tharmma, Pymt Mark, (RR EMBG.) CACH .00 FEO.00 750 00 750.00° 804 Epuxy Coat. Heinf. Sieel-GH 0O (HE] 1R070RD.00 .68 LR &4
714 | Durat'e Pyms, Mk WH-12" LF 23000 1.80 1.60 180" 04 Epoxy Cout. Reinf. Steel-GH 4400 K 2RGOLO .00 1.37 15T T
T20 Perm, Pymn:, Mrkg Tapa (WH, 4, T3) LF 1673500 2.2k 2.25 225" BOE Steel Piling {HP 10x42) LF 97000 70,00 3500 43.534
720 Porm Pyrrns, Mrkg. Tape (YL, 4, T3) LF 16794 00 2.33 2.3 2,43 BEUs Augered Cast-in-Place Piles LF 145 00 16000 150,00 1atn 00
721 Aalsod Puvemant Markers-1 EACH 2368 .00 11.00 .0 0.6 BOS Steel Snell Piling (18°) LF 6313.00 45.00 445.00 45.00
71 Ralsad Pavemant Murkers-2 EACH LhT4 0 13.20 SHVIE g 6| BOS Steel Shell Piling (247 LF 4808 00 €3.00 5,00 B63.00°
7z Flowatila Favamant Mirkers1 FALH 1580.00 42,400 2974 qa.77 BO& Cangrete Piling (14" Souare) LF 17TE0.00 26,60 26.50 26.650°
Tae Flowabiln Pavamar! Murker2 EACH 344800 42.00 29.74 44.03 BOG Cancrete Piling (168" Souare) LF 122500 27.25 2725 2720
ven Mad. Sign Stnaet, | ) EACH 2.00 345 OO A45H8 00 JaE.00 BD5 Concrete Piling (18" Scuare) LF 153800 33.50 S350 33.50°
725 G, Sign-Roadaide Mount (Dmntil SQFT 70208 80 18.20 18.20 i8.20" #OSh Congrete Piling (455 mim Sguare) M G458 50 165 00 116.09 120.37
725 G. Siyn-Roadside Moun® {Demount) S0 25642 50 20.43 2043 20,43 BO& Concrete Piing (16" Octagonal) LF 555.00 45 00 45.00 45.00°
726 Standard Stgn SOFT JoG3 72 2064 11,00 14.78 BOGM Caoncrete Pile (465 Ocu385 Sa) M 2RTT .20 130,00 G000 g92.5Lo
V2t Sign ana Assermly Remuovil EACH 5.00 434 72 334,72 X4 72 B05 Corcrete Filing (18 Gei16 Sq) LF 113500 35.00 3500 s 0o
27 Exit No, Fanel (Typa A) SGFT 25098.00 21 68 2166 21.86° BOS Test Piles (147 Syuarn) LI 18500 4000 &0.00 €000
7er Exit No. Fanel (Type 8) SOFT 1953.00 21.68 21.066 21.66° BUS Test Piles {16 Sguarg) LF 80,00 184,00 1000 100.00°
727 Exit Mu. Panel (Type C}) 50F1 13400 21.66 21.56 21.66° BOS Test Piles (18" Square: LF 80.00 100,00 100.00 10000"
79 Cnannel Post Sion Support-A EACH! 69 00 100,00 30,00 48.20 BO5M Test Piles (455 mm Square) M 74.00 328.08 20000 30 38
724 Channel Post Sign Sugport-B CACH B OO 100 00 60.00 H1.25 B80S Test Piles (18~ Cetagonal) LF A5.00 £5.00 A5.00 8500
729 Caannel Post Eign Sugport-C EACH SE.00 €5 00 2500 4593 ADEM Test Files (405 Cotfdys Sq.) M 15360 326 .08 124040 22952
730 Breaaway S'gn Supp. (Type 1) LB 9400.00 2 86 2 66 2.86* BOS Test Piles (16 Oct/1€” Sq.) LT 95 00 1043 00 100.00 100.00°
730 Broucaway Sign Sump. (Type 2) LB 00000 2.66 2.66 266" BUE Pie Encasamen: LF 450.00 4000 40 00 40 00°
730 Breasaway Sion Suzport {ly 3-1) I8 104152 60 2.40 2 20 2.40° BOS Dynzmic Pile Load Test EACH 8.00 2500.00 1750.00 221875
7 Brea<away Sign Suopont (Ty G-2) ;! 2681820 230 230 730 BOEM M=atal Gridge Rasling (TY-GFP) L 21.20 70.00 T0.00 Jouot
am Unciass, Excay, lor Strs-BR Cuyp 673500 100,00 7.50 an.s BOb Pipe Hailing Lk 20000 20.00 9.0 29 00°
|BN Unclass. Evcay. 1e- Sirs-BR cCuM 207100 45.00 21.00 21.78 BOB Hardran LE ARL 00 50.00 SG.00 0.0
am Commnn Excay, 101 Stru-Bridgo CuyD 168600 2000 12,50 13.97 BOG Repair Exst. Br. Parapet Rall CUr1 2000 19825 13625 3825
[ 801 Lincass Excav. 1o Sirs-Adwy., CUyYD 5850.7 5500 13.00 19.76 BO7 Sir. 5% Beam Spans (IMZ270-GR50W) E 1993330.00 110 a.77 0.83
arn Unclass Excav. o Sirs-Aowy. Cu 2281.00 BL.00 7.25 BO7TM Sir. 5t Beam Spans (METC-GHRI5W KG | 2049500 265 265 2857
2 Claes S Concrale-Raadway CuUYn 7oPRM 500.00 220,00 254.70 BOT Sir. 51 Pl Grd. Spn (MZT70-GR3E)Y LB 96067000 1.00 1.00 1.00°
BO2M Class S Concree-Haadway LR 483057 B09.50 226.00 27344 804 Sir. 8t Pl Grd_ Spn {M270-GR50; LB 960580.00 1.00 1.0G0 1.00°
Hoe | Class S Congreto-Beidas CAYD 47131 G5 0] 230,00 27875 | RO7 Sir 81 PL Grd. Spn (MP70-CGRGOW) LB | 3874R0.00 | 0.77 077 077"
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US 412 Planning Study
Nortork Lake to Missoun State Line

Lochkwood, Andrews & Newnam, Inc.

* e appedred in ore job anly

Contract Prices
iem — Weighted
No. ftem Description Unit Quantity l High Low Average
BOTM Sir 81 Pl Grd. Spn (M270-5R345W) LB 127460000 1.84 1.84 1.84°
L7 Weldeo Sleg| Truss Spans LS. 100 | 30200000 | 302000.00 | 302000.00°
BOT Fanting Structural Steel TON 95570 2.00 82.00) 82 00"
AR Elastomcnc Bearngs CUIN 119916.00 1.60 1.09 1.20
BOEM Efastomene Beurngs CUCTM | 1332085.00 0.0¥ n.o7 0.07
208 Sliding Eiastomenc Buarings L 1144000 4.70 4.70 470"
BB Frafnmmesn Jonrt Saal LF 118600 RO.O0 20,00 2854
BOBM Fretormee Joird Eea [k | 2250 Fh.00 75.00 TROD
HOG Arm, T wianpiere Strip Seal LF 25t 40 R IR a20.00"
B0 Clozea Ceall Joirt Filler W 108.40 132.00 132.00 132 o0
aiz Bridge Name Plate (Type &) CACH 210,040 500,00 100,00 190 25
8 Filter Blankol 5CQYD T480.00 3.00 110 215
BiEM Filter Blarke! S0 1897.00 4.50 350 3,58
814 Dumped Hiprap CLIYD 5425 1) 54,00 0 20.83
HIEM Cumped Riprap e 182060 000 26.00 4R.52
BiG Dumped Riprap (Grouted) CuUyD 141.00 B5 00 Eifa.00 €500
a1d Duemnped Riprap (5P-1} cuvD 2TaE0.00 11.00 11.00 11.00°
Bic Dumpad Blprap (8P-24 CUYD 1508000 11,04 11.00 11.00¢
81E Cenerate Hiprap Y0 1138.00 Aah00 24500 245.00°
81EM Concrete Hiprap U A73.00 ZB5.0N 265.00 2B65.00°
Ai8 Fourdation Protaction Riprap TOM 555.00 22 84 22:85 22.85*
BZ20 Gl & Paint Exzt. 84, Steal-TY 2 TON 6524 00 28000 244.50 2E0.57
820 Disp, of Hor, Waste-Site LS 13.00 | 2000300 20000 39368.16
H21 Mod. Existing Br. Btr(BR .} L8, 1.00 27500 2TH.00) 275.00"
g2 Fill Holes Exlat. Broge Deck L& 100 &S00 Q0 S000.00 S000.00°
a0 Remyv. & Reslacing Cattle Guard 1EACH 1.00 3500 00 2500.00 $500.00°
903 Precst. Stonewnll Plaster ILF 520.00 18.97 18,687 14.97*
HTales Irrigation Sysiem LS 1.00 2117 37 2117.37 2117.37"
a03 | Dwar’ Hed Barmerry EACH 300.00 1890 18 90 18.90°
ac3 Var. Frocumban Juniper FACH 300100 18,90 18.90 18 .90°
and Japarese Holly EACH 20000 15,90 18.9C 18.80*
g03 Dwarl Crape Kyrile EACH 1214 BT 22 B7.22 ur.z2z2*
ai6 | Rogers Frscy Trans. Depo’ LS. 1.04F | 34322100 | 343421 00 | 343421.00°
LG Glemesnd Rest Arca LS 1040 | 21280000 | 212800.00 | 212800.00"
298 Site Work L LS T | 1525768 | 1h257.G8 16P57.68"
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Lockwood, Androws & Newnarn, Inc,

US 412 Pianning Study
MNorfork Lake 1o Missoun State Line

Operations & Maintenance Costs

GUANTITY

COSTS (IN THOUSANDS OF DOLLARS)
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Lockwood. Andraws & Nownam, Inc.

US 412 Planning Study

ROW Acquisition Cost Estimate for Two-Lane Rural Arterial

Norork Lake ta Missaour State Line

sl Agricullural _ Foresl mi Residental Commercial Barren Land "=«
Unt | Tolal Unnt Taotal Unt | Total Unit Total Unit Total R-G-W Tatal Cost

Araa Coat Cost Area Cosl Cost Area | Cost Cosl Ares Cast Cosl Arca Cost Cost Costs Arca per Acre

 [Acre) [$/Acre) (5} {Acre} {SAcre) | {$) {Acre} | (SAcre) (S) {Acre) {$/Acrz) () | (Acrs) | (StAcre] | {§) {Acre) | (SAcre}
CEGMENT 1 47,21 1,041 47 267 2511 1 Guo | 24 BRA F208 71685 478 801 Q27 17,883 165,804 R 13,482 125,738 844 358 10367 £144.08
SEGMENT 2 349 1,037 34 806 1297 622 | 11.050 10,29 | 25,132 258515 12.50 27753 346855 1.78 11.528 205249| EB73287| 73686 8.139.91
SEGMENT 3 ©6.02 1779 112,859 514 764 | 3947 603 5,795 34918 B24 27,996 230 564 458 7.692 27372 486 505 Bh 42| 452938
SEGMENT 4 1.07 2285 2361 201 1,857 3329 30.41 | 18,521 563,298 17.3B 24 501 529.638 0.00 o o] 1.168 €20 B0 BT 22.970.58
REGMENT & 2% A9 1,417 40713 41.47 8132 34 507 748 8. 667 B4 841 1593 21,240 338410 6.23 ‘3.5‘:5| S5 875 H38 574 9477 569756
SEGMENT 6 €0.49 797 46,364 37.79 R 74, B8G 12 60| 5 586 70,408 1030 1BA56| 192217 | 4:?i 1823 7735 341198 122 08| 2.794098
SEGMENT 7 .00 il 0 0.00 0 0 350 2,885 10,096 0.00| o 0 000 G G 10,096 as0| 288482
SEGMENT &8 157 47 174 78196 BE .41 77ie BEATD ErD.ﬂEi 12,388 743 560 B1.BS 26,244 | 1,360,724 1121 B 025 B3 981| 2 446.795 3e664] 6.56060
SEGMENT 10| 027 BES 233 000 D! 0 0.06| 2,404 | 137 0.05 95,087 5156 0.00 i o 5.527 0.38] 1451266
TOTAL 347 33 787| 312,898 213 50 791 169248 15247 14590 2,224,573 125 52 25808 3239412 33.53 | 9728 a26230| 6416 761 8a100] 7.201.75

Agricultural Forest Hesidential Commercial Barren Lang

Uit | Total | Unit Total 1 Unit Towml Unt | Total Unit Tota R-O-W Total Cost per

Area Cost | Cosl Ares Cast Cost Arza Cosl Cosl Area Cost Cosl Area Cost Cos! Cosls Arca Hectara
{Hactare) |{3/Hectare)  ($) | (Hectare] (#Heclare) (§) {Hectare) |{(SiHectare),  (5) (Hectare) |($Hectare) (§) (Heclare) {S$Hectare} (%) {$) (Hectare) {(S/Hactare)
SEGMENT 1 15.12 2472 47 267 1017 2445 24858 B.94 53544 478 BN 3.75 44180 185804 3.78 33.239| 1257738| B44.358 41.98{ 20.111.34
SEGMENT 2 14.14 7.462 34 BOE €.47 1,708 11,050 417 62056 258515 506 EB527| 346,995 072 2B 490 20579 €73.287 29.83| 22.567.98
SEGMENT 3 26.74| 47257 112.86% 208 1,895 3,947 244 14,308 34918 334 69,127 | 230564 1.44 18,934 27,37 3p6 505 3M60] 11.183.80
SEGMENT 4 044 5426 2,361 081} 4,090 3,325 1232 45.732! 563798 7.04 B5,190| 599538 0.00 G 0] 1168620 2060)| 56, 718.28
SEGMENT & 1210 3,363 40 713 1680 2,060 34 507 RG] 21.4M &4, 81 £.45 52,446 JEE N0 252 | 22,742 55 875 539,574 38.368] 14,068.25
BEGMENT 6 2450 1 B%S Alg.354 15.3G; 1,626 24 880 5.0 13,753 70,408 417 45084 | 182217 0.58 | 4 748 27351 341199 A 44| ©901.28
SEGMENT 7 .00 £ o .00 3] Q 1.42 T A73 10,096 .00 a il 000 ] i 10,096 142 V12260
SEGMENT & 20.50 =la 29,324 C.00 o ] 174 2,874 B OY7 .36 3.336 1,182 0,60 | 0 0] 2446 795 3259 75 076.84
SEGMENT 1¢ | o11_ 2137 233| G00 o 0 gg2 5935 137 Doz 234_=_?f§55! 5156 0.00 0 0 55627 0 15| 35,834.22
TOTAL 12764 246026 314076 5163 188675 102 578 39.18 37,932.62 | 1.486.030 26 44 64,826  1.714.071 504 2612694 236248| 6,416,761 245.00] 25 769.86
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Oockwood Androws & Newnam. Inc

US 412 Planning Study
Nodork Lake 1o Missouri State Ling

ROW Acquisition Cost Estimate for Multi-Lane Rural Undivided Highway

__ Agricultural Forest ___ Hesiental __Commercial Barrenland
Unt | Total | Unit Total Unt | Total Unit Total Unit | Total A-O-W Fotal Casl

Area Cost Cost Ares Caost Cost Area Cost . Cosl Area Cost Caost Arca Cost Cost Costs Area per Acre
(Acre) | (SAcre) | (S) | (Acre) | @/Aare)  (S) | (Acre) | (9/Acrs) | _(S) | (Acre) | (SAcre) | (S) | (Acre)  (S'Acre)  (S) | (S) | (Acre) | ($/Acre)

SEGWENT 1 75.55 1,039 7B 482 4478 9493 44 480 39.08 27370 1.069,532 1698 20 420 348 675 3 00 L4 0f 1.53%180] 176.39 8726.10
SEGMENT 2 5115 1.036 530N 2707 64 18,239 1873 18718 254 419 2497 23,775 593 653 .00 #] 0 859 323] 12182 7.868.29
SEGMENT 3 11084 | 1,671 184 BGE 15.24 =1 12 047 1837 16107 285877 21.96 13173 420958 000 #] o 813,738 16625 .00
SEGMEMNT 4 2.84 2,468 7.001 458 1,852 & 729 4360 7185 867,153 45 61 33,960 1,548,374 .00 ¢ 0| 2532757 9703 7610384
SEOMENT 5 48 B9 1,338 65 4536 79.69 740 58 G960 1875 =R 180 161,334 3338 2Ty 918,643 0.00 a 0f 1204373 180 72| £.664.29
SECMENT € 8s.21 BOZ 63173 54.43 €44 35040 18.51% S415; 102376 27.95| 18857 548 510 413 1 E2a 7,949 771,497 19005 0.00
SEGMENT 7 G0 0 8] 0.00 O o 727 =.BBS 40785 0.00 a 8] 0,00 o o 40,785 721 BGBD.E3
SEGMENT & £3 .44 e 1,051 000 0l §] 867 3,493 33.77¢ 253 13708 | 35,361 0G0 0 0 128184 7EE9] 1,693.67
SEGMENT 10 364 885|350 000 | 0 o] o077 2,404 1,848 073 2.885 2112 0.00 0 0 7110 514 0.00
TOTAL 442 41| 1,180 522172 226.24 787 178,000 175.07 16.948| 2 957,091 17411 253531 4414287 413 1,923 7.049]| 8057 447 1.02042] 7935 41]

Agncullural Forest Hes dential ~— Commercial ‘Barren Land

I Umt Total Unit Total Uit Total Unit ' Total Urut Tetal R-O-W Total Cost per

Ares Cost Cost Area Cast Cuost Area Cost Cosl Arsa | Cost 1 Cosl Area Cost Cost COSTS5 Area Hectare
| ihectares) (SMectare)) (8] | i{Heclares):(S/Heclare) (§) {Hectares) (S/Heclare)] (%) (Hectares) |{S/Hectare)| (§) (Hectares) (SHectare) ($) | ($) |(Hectares)|(SHectare)

SEGMENT 1 3060 £ 565 78483 18141 2453 &L 450 1583 67,580 1,069,532 6.68 50,421 6675 0.00 L ¢l 1538180 71.44) 21,546 23
SEGMENT 2 2072 2,558 53,011 10.96 1,684 18,239 P 3&.812 2594 419 1011 58,704 593,653 0.00 ¥ 0 959 323 49.38] 19428 14
SEGMENT 23 44 81 4176 184 BOG 6.15: 1,945, 12,042 744 39770 295,872 E.BG 47342 | 420,958 0.00 D 0 913738 67.353] 13.571.28
SEGMENT 4 1.15 8 0BG 7.0 202 d,5??| 9,229 17 66! 54.778 967,153 18.47 B3 B76 | 1546374 0.00 #] Q] 2532757 35.30] 64,454,682
SECGMENT § 15.80 3.305 £E,436 3228 1,827 Hegel 7.89 21,245 161,334 13.52 67,944| 918,643 .00 o O] 1204373 T38| 16.455.27
SEGMENT & 34.91 1.887 £3173 22.04 1,650 | a5 040 7 EB& =3,369! 102,376 11.32 48,537 | 549,510 1k 4,748 7.845]  F71.897 798| 10028148
BREGMENT 7 000 | i U 000 ol 0 .83 13,976, 40 78S Q.00 9] 4 0,00 o o 40,785 2921 13.976.11
SECMENT 8 B3 49 b62 51,051 000 0 D g G?i 3,493 33,77E 253 13,205 33,361 000 o 8] 128,184 7569 1.63362
SEGMENT 10|  1.47 2137 3150] 3.00 ... 0 031|_ 5936 1848 030 _ 7.323)| 2112 0 00 0] 0] 1110 208] 341476
1CTAL 216 95| 2 406 B4 522172 8163 194285 178000 76 65| 36 707 63| 2 967 091 65.14 62 443 | 4 067612 167 4748401 7.345| B.0S7 447 458 30| 17.668.51
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. US 412 Planning Study
. | cokwood. Andrews & Newnam, Inc. Norfork Lake to Missouri State Line
& ROW Acquisition Cost Estimate for Four-Lane Divided Rural Highway
Agricullural Forest Hesdential Commercial Barren Land —
. Unit r Total Lindt Tetal Lnit Total Uniit Total Unil Total R-C-W Tetal Cost
Area Cost Cost Area Cesl Cos! Arca Cost Cosl Area Casi Cost Arca Cost | Cosl Cosls Arca per Acre
fAcrz)  {%Acre) | (S} | lAcre} | (YAcre) ($} | lAcre} | iSAcre) (%) (Acre)  (SiAcre) | (S) | (Acre) | (S/Acre) | (S) (Acre} | (SfAcre)
. EGMENT 1 13803 1,037 145,138 ﬂ.{‘.ﬂ1 1.001 88135 7647 25590 1,964 541 3304 21.190 719182 .00 o 0] 2916006 33657 960 64
SEGMENT 2 8704 1.036 | 90168 5154 661 34 089 41 .43 9857 413494 48.22 21,485 1.036.013 .00 ¥ 0| 1.573.766| 228.29 B43.46
SEGMENT 3 Z67.81 1639 433068 3847 | 726 27.91 2225 22105 492 650 40,56 24,841 1.007 445 .00 | #] 0] 1.867.074] 36508 5.5329.72
SEGMENT 4 4.17 RCRE 8,655 .71 1 650 13.028 5166 24679 1,287,931 58.06 30,957 | 1.797 346 ¥ I}D. c 0} 3107865 121.60 2555943
. SEGMENT & 154 Bl 1,350 215154 228.19 a3 180,858 40.57 B 556 340 565 665.05 7273 1.504 289 C.00 ) Of 2,746 824 489.56 1,126
SEGMENT & 15680 Ba7 130,213 5075 B30 57.188 3278 o.269 172.711 4577 12:793 636,761 1010 1825 194200 1,035,714 33500 51 .43
SEGMENT 7 0.00| 0 Q 0.00 0 ] 26,33 2,885 275 5856 0.00 o 3] [ 00 Q 0| 275986| 26.33 10480 0%
. SEGMENT & 178,27 a6y 171 405 D.00 0 0 2712 3,574 86.901 7.30 3.307 24,135 0.00 g o 2592 445 2172 68 1,375.05
SEGMENT 10 2?.99i BGS 24,222 003 0O f] 459 2,303 10576)  6.B3| 3.007 17,728 0.o0 o a 52,5261 3E48| 138509
. TOTAL 101371 1206 | 1225014 505.70 795 402208 32323 15659 5061 326 309 80 21.766 | 6742 B85 1010 1.923 12 42013 468 276] 2.161.53| 6230483
Agrcultural _ Forest _ ~ Hesdential — Commercial ~ Barren Land
. Uit | Total | iInit Total Lind Total Uit Total [ Unt ° Total R-O-W Total Cosl per
Arez I Cast Cost Arca Cost | Cosl Arca Cost | Cos Area Cost Cast Area Cost Cost COSTS Area Haclare
. {(Haatare} |{8Heoare) (%) (Hectare] |($Mectare)l (8) | (Heclare} ($Moctare)] (§) (Hectare) ($Hectare) (§) (Hectare)  (SHectare) {(8) {5) {Hectare) |($Hectare)
. SEGMENT 1 =5 90| 2.561 ] 143,138 3608 2471 B3 135 30597 53433 1964541 13.75 52,321 719,182 0.00 0| G| 2,916,008 136.29] 21.395.68
SEGMENT 2 35 75 2558 80,168 2087 1,833 34 089 1680 74 611 413,494 1953 53,057 1,036.013 .00 o 0] 1 573,766 9246 1702171
SEGMENT 3 1G8 46 4,048 439069 15.56 1,794 274911 803 54580 492,650 16.42 61,336 1,007 445 000 o D] 1.867 074 145.47| 1315399
. SECGMENT 4 169 5.T25| 9,659 312 4173 13029 FOE2 1553 1.28793 23,51 76,438 1,747 348 000 Di Q1 3107 865 49 25] 63.110.56
SEGMENT E 62.70 | 3,427 215134 gz42 1,967 180 BEG 16.40 21,326 346585 2575 5E,731 1,504 768 00 0 0] 2.246 824 198.27] 11,332 23
SEGMENT & 63 02 | 2066 130213 3675 1,556 57,188 13.27 13011 172,719 2016 31588  €36.761 4,08 4748 15,4700 1 035 714 137.29| 754381
. SEGMENT 7 .00 0 a 0.00 0 o 1066 25877 275956 .00 0 ¥ 400 0 Q| 275.9E6 26.33| 10 48008
SEGMENT B ?Z.ED| 2374 171,405 000 ¥ 0 10,98 B BZ4 e 801 2.596 B, 165 24 135 000 8] O 282 445 8E:13| 23.385.23
SEGMENT 10 1134 2137 24,222 a.co f —= 186 ___5_._665% 10,576 239 7426 17.V2E 0.00 & 9] 52 E28 16568 8,37063
. TOTAL 416.55I 2O7EE9| 1273014 20481 1.965385 407 708 130911 38663 54! 5081 3726 111.72 | 53918 6025 696 409 474840 19,420]13.468. 276 891.08] 15.114 67
: 3 E-4
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US 412 Planning Study

Naorork Lake to Missouri State Line

L ockwood Andrews & Newnam, Inc

ROW Acquisition Cost Estimate for Four-Lane Freeway

Agricullural Forest _Residential ~ Commercial carren Land
] Unt | Totwl | Una Total Unt | Total Unit Total Unit Total R-O-W Total Cost
Arca Cost Cosl Arez Cast Caost Area Cost Cosl Arsa Cost Cusl Araa Cost Cost Costs Arca per Acra
lacre) | {JAcre) ($) (Acre) | (S/Acre) | (§) (Acre) ' (SiAcre) | (S) {Acre} . {S/Acre) | (S) {Acre) ' {S/Acre) (3) (Acre} | ($Acre)
SeGMENT 1§ o771 1.000| 27706 45693 | 500 22B466 8000 10000 BOC,000 3500 20006, 700000 oo a O 2126172) 969 &4 219275
SEGMENT 27 245 34 1.000 245 343 31312 500 166,558 60.00 10000 G00,000 2500 20000 500,000 000 1] g] 1.501 9 643 233413
SEGMENT = S5O0 £ 1.200| TOBRE 27879 8600 167,272 80.00 10,0001 800,000 3500, 20000 700000 000 0 G| 2376.084 24| 241358
SEGMENT 4 21469 1,000 214 689 252103 500 126,017 50.00 5000 F50,000 2060 25,000 S0G 000 0.C0 d o] 1.5%0 707 53ar| 2488373
SECMENT 5 335 31 1,000 356,313 B5E 48 00 327,740 BC.00 10,000 BKI Q00 35.00 20,000 703,000 000! 0 O] 2,984 064 1,127 t.eagze
SEGMENT & 450.71 1,000 450714 37168 600| 160,838 a0 10,000, 900,000 an0ng 20,000 600,040 8.04 200 1.808] 2113860 01| 2.344.46
SEGMENT 7 67 27| 1,000 62,270 14.35 500 7,180 5.00 10,000 50,000 100 20,000 20,000 633 200 1265 140716 BEg] 1,581 83
SEGMENT B8 £95 .51 i 1,000 695815 15.35 500 9674 80.00 10,000, 800 000 3600 20,000 FOGKI0 i C:'J! O 0] 2,205 587 B3G| 265650
SEGMENT 16| TS__@.Egﬂ 1,000 185939 3563 500 17,816 20,00 10000 200,000 EOO| 20000 100000 2 S04 200 1,808 £05563 2568] 1,977.87
TOTAL 5.199.57] 1037| 3317706| 234738 512! 1.201.561 545 00 10.458! 5 700,000 22100, 20452 4520000 24 40 200 4 B81[14,744 147 83371 232655
Agric aliural - ~ Forest Residential Commerciai Barren Land
| Uni Total Uit Total Uit [ Tatal Linat Total Uit Total R-C-W Total Cast par
Arza Cost Cosl Area Caost Cos! Area Cos! Cosi Area Cusl Cos Arsa Cost Cos! Cosls Arca Hectare
{Hectare} iSHectare}| (5] (Hectars) |(SHectare) (S) (Hectare) ($/Hactare), (S) {Heclare) liSHectare) (§) (Hactare) (SHeclars). (§) ($) | (Hectars} |{S/Hectare)
SEGMENT 1 16167 | 2468| 397706 185.05 1.235| 278,466 32.40 24592 BO00000 1£.17 49383 | 700000 G.OG| L 0] 2126172 3s3| 5414.27
SEGMENT 2 £0.36 2462 2435 343 12681 1735 136,558 24 30 24652 600,000 1012 4% 383 200,500 .00 aQ o) 1.501 800 1] 5,763.30
SEGMENT 3 235.22 2963 708 816 11291 1482 167,272 32.40 24652 BLG, 000 1417 449 383 700,000 0.20 g C| 2,376.088 3598| 553954
SEGMENT 4 B86.95 2 465 714 6482 107 07 1,235 126,017 70725 37038 TEO,000 = 1) £1,725 500,000 0.00 0 a1 1550 707 217 378
SECMENT & 144 30 2,468, 356,313 26547 1,235 327 740 32 .40 24 692 BOO 000 1417 49 583 706G, 000 000 1] 0] 2,184,054 4B£| 478297
SEGMENT & 182 54 246%, 450 T4 130.28; 1,235 160 B34 36 .45 24 692 Q00 00 12.15 49 383 600 D00 5266 4584 7,808 2113 360 JE5| 578856
SEGMENT 7 2522 F,dBQi fie, 270 582 ' 1.235 7180 202 24 692 50,000 0,40, 49 383 | 20 000 258 494 | 1,785 140,716 36| 3,805,
SEGMENT 5 281 B4 246D 695915 7B3| 1,235 8,673 3240 24692 | 800.000 1417 49,383 70O 000 0.0 ] ] 2.205 587 36| 6,5595.35
SEGMENT 1] 7530 2469 1854939 14.43 1.235 17816 B10| 24692 200,000 202 49383 100,000 366 494! 1.808] &OH.563 104] 4,B33.70]
TOTAL 1.235 81 2.560.341 3317706 95067 1,263.91° 1,701 .56 220072 | 25 824.34 | 5 700.000 7533 E0.003 4 570,000 988 453,83 | 4881114744 147 J567] 5744 65
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US 412 Planning Study

@ Lockwocod, Andrews & Newnam. Inc. Nortork Lake to Missouri State Line

Base Case Construction Costs

ITER LIRIT DALY COSTE (N THOUSANIDS OF DOLEARE)
|TEM MG LIMI FHEICL g 0 ses g G d Npa d S b hog B Seg T Segod Sey 10 Tota: Sem 1 Yog ¥ bHrad GHogd Seg 5 Bogd Beg 7 Se3 B Beg 10 Teval
Clearnag 207M A 51 50006 o a 1] (8] ] @/ 0 { 1] 4] &0 S0 3 =0 zd =0 iU &E 5 50
Grubbing 2010 HA $1,500 00 G 0 0 o G a 0 a o o £0 %0 50 S0 0 S0 50 30 30 %0
Cbliterate Abandoned Road 202N SM $4.50 C 0 M o C a 2 0 0 0 <0 50 50 £0 1) 50 50 &0’ § 0
Famove Ckd Concrete (Paverent) 202N SM $£580 G 0 [ G D a0 1 0 o 1] =0 $0 i) 50 50 50 50 0 %1 50
Remove Existing Rridoe Structure 2050 M 55 00 C 1) 1] C 128 7555 0 23 2347 107320 50 20 b %0 <10 416 €0 513 5129 TEL
Comnactea Fmbanement 219M CHM $2.10 G o 0 0 o 3 g 0 " $0 s 50 $0 0 50 $0 0 <0 s
Unclass/ted Excavaion Z10M cM $18.00 G o 0 i o v 0 0 g 0 50 30 50 50 S $0 S0 50 S S0
Subgrace Preparation 214m MNSTA $LEC.00 [: i 0 g o 0 G C o o &0 %0 0 &0 2N 50 50 50 £ £n
Process Lime Treated Subgrade 01N SM $165 G o 0 o al a G 0 0 o 0 50 S0 50 30 0 $0 0 o 50
Aqpregate Surtace Course {Shauider) anan LA EE.30 i 0 0 ] 'yl G #] '] 0 0 50 50 T 50 10 £0 £ S0 | &0 50
P.C C. Pavameni 501M CMm $300.00 G 0 O ] g | 0 #] i r S &0 10 50 0 g0 50 &n ! &0 0
PV ET e EOZM Ki 5003 o 0 i O B.] 0 ¥ 0 0 {3 §7) 1) 5l %0 %0 z[ 50 50 57 0l
Hauard Rail (Type A) 697K M SE5.00 54 o i 0 o o 0 8] 0 0 Hil £0) el S0 il &0 &0 50 ] 3l
Rl Caoyver GZOM H# &1.BO0aD y 1) ] i gl 0 {l 0 o] 0 6 g0 50 z0 50 &0 $0 LR &0 0
e edinyg G200 M £1.450.00 I [ 0 i i 0 il 0 {l 0 50 &0 6l &0 &0 &0 30 &0 g0 =0
Canoretts Boreer Wall (Tyes A HATH A S150 00 Q {3 0 i 0l 0 i 0 fi Fy %01 50 £ 20 =i 50 T 30 0 50
Endge {New Construeiion) H5M SE7000 ¥ G i i} 18R 7555 i 232 2345 10327 0 50 5 g0 S107 34,306 50 312 .27 55,882
Brdge [Iehabilitatian) M 2322004 ¥ nes 2Rt 2388 553 115 59 2217 BOES £ 2 8 150 STET S177 €37 €435 £700 2 5E0
Bridge {Wigen) SM $375.00 o C 0 0 0 0 o 0 0 $0 S0 $0 0 $0 30 0 U £
Itashing Sgnal F A £20.006.00 { 1 0 i 0 3] (1] 0 0 { 50 &0 &0 50 L1 50 50 &0 S0 £
Futly-Actmed Signs EA 9000000 1 D O a (1] 4} 0 { 0 a ef £ & &1 <n <0 <0 1) S0 %0
Hiairpaa Gragde Sepsatons M €E76.00 ¥ 0 0 i 0 1] L1 { o 0 50 30 £ =0 ) S0 1] 0 %0 50
Sami-AcliEed Signal EA §50 00G 00 0 £ i 0 0 ] 0 0 0 C §0 50 30 S0 s0 50 50| 30 0
[Stping & S g | $13.600.00 [ J = 1 0 ] 0 l f G S0 &0 &0 %0 50 30 0 501 30 D
| Subtotal S 577 807 E1R0 SRES  SA KDY £37 Tep $207h L0390
Legal Adminstrative, & Engireeing 0% 50 529 %3 §156 TEE 5490 $4 . s8¢ S218 FOO0
Liiishes Riniocelion =% 0 54 $1 56 344 §245 $2  §29° 103 $4£2
Fgrisaneny 50 30 80 5 $0 80 50 50 g0 30
Tratic Handing ' 55 30 514 31 % $44 5245 52 §76  $108 3452
Mabilizaten 5% 50 514 51 5H Hd4 5245 | 52 528 $105 f452
Cioringenties 2% 10 Sar 3 S30  $177  $9R0 §7. S118, $435 PRl
Total 30 407 =59 18 SRy B 103
Cosi per Kilometer 0 7 5 Si: S3R  Sa37
Cost per Mile 50 S b 521 ' E shay

Appendix E: Cost Estimates




Lochwood, Andrews & Newnam., Inc

US 412 Planning Study

Modork Lake to Missourn State Line

Two-Lane Rural Arterial Construction Costs

Ohlterate A::ua"q_fﬁg_sgad

202K

§420

13620

oM 10000

(E més'-::_-: Fad

87

Al
Lal
ra

B E=1) LIKIT GUANTITY GOSN (N THOUSANDS OF DTE L ARS)
[TER R PRICE Seg Sy S Sey | i S B i 10 Teal Seq. 1 Sec. 4 502 b Sues A Sey 0 | ot
Cleanng :.'D"T_fx'f_ ] 1,600 00 21.24 = 2187 35 B5 23 G g | fE' 3 L5 &7 =33 33 0 $170
'-.‘_';rl-Jbt Ing 20k $1,600.00 2124 27 67 35 B 23 ] 172 17 :

331

$3 50 5170

Total

<) 741

0 s0835]  §ar 563. §15 S0 50 B $227
Rumove Qe Concreta (Favamant) 20EM 450 2280 42566 | 1] 32840 0 104321 sa2 | 22§82 5162 30 5470
Hemave Exsting E.:;a_qe. Structure JO5M 5500 4] 1HR 1555 232 2345 10320 g0 0 50 210 13 21238 TEAL
Compacted Emoankment 2100 5210 f3EG1 131688 174064 42683 ¥ E18901) $130 S1gy $112 $277 50 %G £1.400
Unciassified Excavabon 210M $18.00 174311 245655 104062  271| 20406 0 gsz504| $2.240 $3,138 51,778 $4.42 §620 sc $15.885
Subgride Preparaton 21414 $480 00 618 B72 115 02 282 0 apa4]| sz 30 £17 $42 $14 s197

[Procoss Lime Trealed Subgrade 301 $1865 74280 127640 136000 350 33840 9405 sozz80] si08 §123. S0 827 $es $16 504
Aggregate Surtsce Course (Shoulder) |  304u $5 10 29712 40856  S5200 135356 8208 263472| $1%6 S181 5103 8248 1 §1,607

P CC Pavement 60118 $32000 12625 226111 27324 G498 581 anes? | $2.64n S4136  $23507 §7.044 S2009  $18F §30,687
Wai GO2N, §0.03 14380 20230 J2080 5420 0 89250 50 S0 §0 41 80 50 $3
Guaid Ral (Typs A 6178 $85 00 207 32 120017 1 1044 67 8 592 317218 s7 §12 84 58 $4 %3 200

Riulch Cover A20M §1,800.00 14 36 203 22.08 6.4 0 gaze|  §1m S16 536 10 50 §161

Seeding 20K §1,450.00 14 36 03 2204 442 0 sazu|  §18 $12 529 &8 S0 $126

Concrete Barrer Wzl [Type A iR Fihls L U i I 1] f) i i &0 LT 50 2] 0

fridge (New Corstrustion) $570.00 1244 721 11068 336 3652 1gd05| 53/ $417  $411 51921 32025 $11,063
Rridge (Renabiltzten) B $320 00 8 2387 %53 1358 2247 TR 0 $63  $767 $435  $709 $7 453
Brdge (Wden) $375 00 &7 aees g4l 2151 3366 11847  se0 §113 §1.376 $807; $§1.250 $4.443
Fiashing Signe i $70,000 07 C a D g 0 i 0 520 $0 0 $0 320
Fedly-Actustes Simnal = 60 GO0 ok O 0 o O a 5 50 se0 0 50 s T

Rilroad Grade S=parations $570.00 0 4E50 C 0 i 650 S0 $2.651 O $0 $2 651

Sami-Actuzted Siznal 150,000 00 o 3 0 f e | s FI50 5150 T $540)

Shoing & Sgrny 12 000 0 24,75 338 21 E 78 8 15462]  §aM BaUY  Re3s $3B4| 4112 57,400

Subtotal B 704 b Hd S1H416 4,840 $4.€07 §7E, 764

Legal Adminusiratve & Eng noatieg 1044 HaTE ihik 81 HAY 464 453 $T.ETE
Utiities Relocatio i 55 $319 sz88  §a21 §242' 326 $3.828
Right-ot\iay —ll B i $952 $1312 364 $2.765 56 $7.246
Traific Hanaling b £33t S280 $921 £242 §278 $3.638
Moblzaten =t 57 " g23g s788  $621 $242 8226 $3.638
Cotngencies a0% . T $1157_§3663 SeRA | Sens 515 353

SEO7C 527,314

50,783 SE5T] 3116551 Gaq

Cost per Kilometer

B350

N

349 F47 Hia42

Cosl per Mile

FE7

BRI 51810

3542 :| 4t 033
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US 412 Pianning Study
m Lockwood, Andrews & Newnam, Inc. MNorork Lake to Missoun Slate Line

Multi-lane Rural Undivided Highway Construction Costs

ITEM IR CUANTINY LTS (I THGUEANCS OF LOLLAWE)

ITEM L] LI PR Soy Bep 2 YBogd Sgx £ Begds BB Bog ¥ Seg B Swy U Tatal Bes 1 Sey 2 Serd Beg 4 Sezgbh Seg & Seg 7 BHeq 0 Sepo 1y Tzl
Cieanny 2010 HA 51.50000] 6588, 443981 5206 4313 6479 807 203 s/ 6/ 189 371.09 854 S 578 45 35/ §57 34 857 53 55/
Grubibing Z01M HA 51,600 00 SEE|] 44958 52 05 4313 s 53- 07 2583 L AT T 1,58 310G £55 ST 58 $ES =37 ST 341 357 &3 5557
Obliterate Abandoned Road 2028 SM s450] 8207 BEOC 13920 3400 6096 10000 0 0 0 speas]  s3r san ge3 $15  S27 545 50 50 %0 §207
Remove Ol Concrete {Pavement) 2070 su s450] 44478 1sre 2850 14280 3030 o] 0! 35540 o 128803]  $200 &7 512 SE4  §126 30 0, $160 <0 £580
Remove Exmsting Brdge Structure 2050 ) sssio| o! s o G 1885  7E8S 0! 232 23ar 16370 £ 30 $0 €0 $10 415 0 $13  $120 $558
[Compacted Embankment 21084 (a{ ¥ $210] 213430 | 193410 223820 146700 276870 1DS90| 2410, 15663 237510 1370725 448 106 SA70  S3OB 561 S22 55 §14  gags £2774
Unelassified Excavation 7108 oM S1500 ]| 2970560 | 350840, 416400 27304C 515120 £02300| 8730 12G8A0 D 2502480] $7.147 36477 $7405 $4915 S9272 S7243 $157 $2.3%8 § §45 pas
Subgrade Preparaten 7140 WSTA 48000] 6006 2e1E AuR ) 333 F032. 4@6| 602 5534 1638 35706| S2e8  $474 §236 S160  S3%E 153 $79  $260 §7a $1,767
Process Lime Treated Sutgrade 301M 5% $165| 378130 | 330740 31645 17EZEC 574772 372344 41310 a0s2an 0 2610761 SAZ4  $haB  S040 8794 SEEE $E14 460 SHAL $0 44 308
Agaregate Surface Course (Shouder; | 304M oM $6 10| 142150 BSTRO 118130 78420 159170 SEEI0| 4450 132820 38310 prossc| sere ss2e §721 484 soE1 §sAs SEL SR S240 $5 312
f e Pavernent ' S0 GM sazoco| B1903| SZ680  /BASC  3ISHED 113770 BR2I0 | B2RG B1130 22113 s50G/0 |86 008 S16 BE1 $P4ATT $11.475 S36.746 $28234 2657 $25942 S7T.O7R $17.191
Watar GOZM Kl 8005 E5e70 -‘-1‘:;15!_" 60100 3RER0 TOEIn &2M00 HME0D BaT20 15720 4'026.[}[:' 32 31 §e 37 37 a1 30 s &0 $1
Guare Ral (Type A) 61FM M 6L 00| 0871 1E2EBG 20/24 1219 1201 B4 7 0 8610 5918 924 44 57 $17 517 TR SR 5120 50 54 £36 5210
Muleh Cever G200 HA srec000| BoE7 a1us 571 RAE3  7EORZ 421 578 BATS 15 72 aorel  Si78 £78  $i00 570 $178 576 $10 $5E £78 5726
Seeding G200 HA t145000| 6967 41494 71 SHEY  76S3 421 678 A7 1572 aozel s £81 583 558 §117 5651 56 5§70 $23 8584
Concrele Barrer Wall (Tyne &) 31 ) $1540 1D 0 f) 0 i G L G 4] i 1] 0 &0 S0 0 0 B0 30 0 ) 30
Erigge (Mew Constructio™] SM ssronal 1152 1490 2178 1280 21261 19260 o ERS 6215 azosz|  seSs?T S1084 8104 £730 $719 S§11.040 $0  $3%6 33543 $19,358
Hridge (Hehabilitaben) M $320.02 0 263 fir 156 2auy 553 514 1358 2217 FEAE g9 A4 529 £63 57 170 $106 $435) 5709 $2.452
Bridge (Wiger) SM $37500] 282 1370 154 7425 6420 1472 1887 3783 8167 3toaa] $I06 3514 SSE 5274 32400 SE62 §748 $1411  $3.060 $11642
F.as~ng Sgnal EA £20.000 4 1] L] 0 1 0 ¥ C Li] L 1 =0 1 sC =20 a0 0 50 =0 0 20
Fu'ly fctiusted Sigral EA £0C.000 00 L o 0 1 a 0 ¥ ] a 1 > bt ¥ Sof 20 €0 50 =0 =0 T
lin read Grade Ssparatons oW 57000 (1] 1] 1] i 4650 o C 0 ] LR 20 S0 C = 3265 £0 &0 0 0 22651
Somi-Acsted Sonal EA |ssoooocn 7 0 2 o ¥ 0 : =1 BT €0 S50 S1ED $150 $1 ) $0 0 55!
Strepens & Slyrans Ky [s1saooon T 1BIS  2aTE 171 135 711 307 28 BE iGa5z] 4% $2/4 $3N %257 3503 ST $420 5132 §2 FEO
| Subtotal E3r HUY . SR 200 | $WE5 A0 S22 G074 S55095 F45ET4  $A0T $33. 164 F1LLCH 5207 040
| cam. Admimabative & Foaneerning "% S5 7EE T2 7U4. RARI0 R ZOT7T ESE10 %4987 $402  $3.314 31556 226 104
LAkt es Relooation 5% F1ETH $1564 §1815 51,104 FZE05  $7.494 $207  $1.65T %778 514 D7
Foaghit-at-ay 1729 B109 $1032 BAEIE 51 GE1 HEAG 142 146 8 a8 115
| riathe Hangdlirng 5 1670 $1.304  $1815 1,104 T2 E056 §iaBa 2201 B 657 75 $14.097
tAanilization 5 F1A7S 51064 | $1815 F1904 g2 BOE %2484 5201 &1 EB57 5778 $14.097
Lorinakniias 20%, ST HIE BLABE | §7200 4415 5171220 $u4/ $HOY  $AE7D St 389
Tntal the 221 S4 U2 | Shabhs SAAR4L SRR FOM BFA Y 35 BET S48, AT 841 68T
Cost per Kilameter STRuE S2ul/ | SA1HH  SYO3E SDA5h  §5464 §T16431 3970 §7 284
Cost per Milc €500 FAEPS | §3AB0 SRD7h SRLTE  E65H  S34261 527/ 5 540

Grand Total = $417,932
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US 412 Planning Study
m 1 ackwoed, Andrews & Newnam, Inc. Moifork Lake to Missoun State Line

Four-Lane Divided Rural Highway Construction Costs

ITEM umIT CUANTITY COSTE (IN THOLSANDE OF DOULLARS)
ITEM (£ [2) LINIT PRICE Seg 1 _Seqd SHeg 3 Sexd Geg 5 Sep G Sey s Siep 8 Sed 10 iatal Sez 1 Spa? Seu5 Sea 4 Seqd SegdE Seg ! So3 B Sseg b 1odal
Cloanng 201M HA $1,50000] 12533 TRTY 11460 4435 12812 9793  BEZ 9444 1490 707 84| sws  $118 5472 $67  §182  S147 $14, $142 $22 51,062
Crubbing 201M Ha | $1.50000] 12533 7879 11499 4436, 12612 9793 B92 9444 1496 7o784|l s168  $118  S172  se;  $1e2  $147 $13| s142 sz w1060
Obliterate Abandoned Road 202M SM $450] 8320 AEI0 13020 3400| 6006 10000 gl 4 0 60536 537  S4D §63 §15  §27 545 50 | 50 so $227
Remove Oid Concrete (Pavement) 202M SM $450| 78700 12600 7940, 18000 62000 0 0 36700 0 216940| 5354 S57 $36 9§85 §279 50 501 $166 sol  sure
emove Existing Bridas Structure 205M 5M $55.00 o 4] o a0 188 | 7555 B, 232 7845 10320 §0 3] 30 §0 §10 36 $Dl 513 $129 s568
Fﬂ-mpamed Embankment 210M M $2.10] 545500 316155 438850 243850, 603300 173850 7224 | TTATT 3524970 275B516] 51,146 forg §522 £517  §1.267 £365 $15|  $183 740 85,793
Inclassified Excavation 270M cM $16.00| 1E+05 SBA200 BOES30 452579 1E+06 421030 26187 310240 0] 47asie6]s18.268 $10588 14652 A 66 S20203 $TA/ S471. SS5584 30 S85 41
Subgrade Preparation 214M | mstA | s4Bocc] eooe 3816 <82y 333 6632 4026 602 5534 0 34668] sS288  $174 s SO0 SIB S1w3 S99 $266 30 $1.664
WProcess Lime Treated Subgrade A01M SM $165| 459800 265400 357400 192100 511400 360600 34300 355250 0| 2s3s750] €750 8438 $300 3377 S224  Ssu5 $57 86586 $0 s4 18
Aogregate Surface Course (Shoulder) | 2Dam SM $610] 166400 G8500 133660 75030 184150 132650 12540 130850 34400 orcBa0| $1016  §5BS, 3817 $456 §1123 8810 §77  §798  s1 §5,808
fF.C.C Pavement 50TM CM $32000] 74200 48320 BBED? 36730 97800 79150 6720 71780 20060 495412823744 $14 622 S21313 $11.754 §31315 $24 045 $2.150 §22970 $6416]  Sisa sz
Water 60ZM KL S003] 94900 &7130 77770 41630 105790 59010 B30 7630 Za6LD 543510 3 7 2§ 53 52 V. ¥ 51 $16
Guard Rail (Type A) B17M M $6500] 24633 4duR 17 42017 14634  BS16 38265 19017 70483 1951.2] B8551748]  §16 0 S32 $28 $10 §uh SP49 §12 $48 s127| $576
Muleh Cover 620M HA | s1.80000] S4n 573 7777 41R3 10579 H9O01  B31 7637 228 se3st| $171 €03 S140. 875 $180  SI0E 6 $137 1 $478
Sending G20M e | s14s000] Gsg BY13 TTIV| 4163 10570 5801 B3 76 226 54361| 138 583 §113.  $60 Sy 5B $12 SN saz| $788
Conwiete Bammier Wall (Type A) 63 1A M $151. 5T D 0 U 17100 0 0 o 0 { 17100 50 80 $0 5256 £ &0 &0 50 &0 82 465
Bridge (New Construction) SM ssvorn| 147Rl 2977 7575, 1800,  S1080 22977 1441 4229 11767 sansz|  $842 $1667 $1458. $1,076 $2012 $130Sr $650 $2411) S6.707 $30 810
Bndge (Iehabintaton) SH aace] © 63 66 198 2367 553 614 13568 22/ 7666 SO $84 s21 SA3  §70/ S1;F  S196 3436 709 52453
Brigge (Widen) SM $37500 11 056 ee B383 3668 B4 724 M5 3358 19530 SC0 £208 £33 53144 81070 R H $272 SBI:I_[ 31.259 $7474
I lnshing Signal EAf $7D.00000 0 0 o 1 0 0 o 0 0 1 S0 s0 0 §20 0 0 0 S0 %0 o0
Fully-Adtuated Signal EA SH0.000 g7 o " ] 1 0 ] 0 0 0 1 &0 $0 ) £/ 4| £L $0 S0 &0 a0
Rairsad Grade Separations SM $570.00 a 0 o 0 4650 o 0 0 0 4G50 50 $0 50 0§24 &0 $0 50 $0 $2 651
Kemi-Actualed Signal ra 5000000 2 \ 3 5 .8 0 0 0 0 1] $100 $O.  §150  $150  $1%0 50 $0 50 $0 S50
Staping & Sicring kv ls1a00000)l @01 1825| 2avn] a7 3% 211 3p2, 28 88 Cipac2]  g391 237 BAD2 §UU2 843 $274  £30)  §3B4 8114 £2 400
[ Sublotal 347 700 540053 | Sa- 151 S29.027 $54 dEG $4A Fnl  S4.024  §36, 140 516,601 S31E, 750
I egal, Admimstrative & Engineenng 10% $4777 53008 5419 $2.503 38448 EF4 8BS 85402 | 53514 351653 $31.675
Iifties Relocation £ i $2385 $31503 S2058 §$14%1 $3773 $2423  S201 §1,757  $827 $15,838
Right-of-Way ) i, - $3277 $1962 $2355 $3535 $2416 31242 5294 s451 sui] sises
Tratic Handing s = red wha 82385 $1803 $2056 $:45% $3223 S2433  §20% $1.757  se27| $15.938
Mobilzation = &5 e = §2785 $1503 S2058 Si4St $A223 $2437 S20%1 S1757  S827] 0 $15838
b ontinsencies 5 a0%] = G Va2 $8011. $9250 SSPN5 §:0063 gB7iC SEOS) $7.028. §3on] $63 350
Total S70.410 345550 $A7 004 SAS S5 SOLELY 571 EE  SH1D8 881405 824 081] S474G8E 14T
Cost per Kilameter dU.40y &PARNS §TENG S26TO ST HUY fiaup | £2.070 0 S1836  §2.737 §2 573
Cost per Mile SAA74 §40°0) S4033 B4Qu S4B0T  S247E S32%6 S IR $4 141
|
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US 412 Planning Study
E Lockwood Andrews & Newnam, Inc Norfork Lake to Missouri State Line

Four-Lane Freeway Construction Costs

ITEM JN T QUANTITY COETS (IN THO JSANDS OF DOLLARS)
[TEW NG LNIT PRCE | Sez.!' Seg? Sey 3 Spyd4 Bs35 Seq 6 Seg? Ses B Sey |0 Tctal Seq 1 Sey ? Sey? Sezd Seg 5 Seyf Scy7 Serf Sez 10 Tolal

ICiearing 201M HA $1500.00) 337.97| 212.31] 26142 1BEEG| 37053| 23952| 3368 28832 7977 201957 sso7| §318  $392| €280 S570| $350, 51| $a32)  gi20] £3,029
Grutaing | 2w | KA s1.500.00] 337.97| 21231 26142 18680 37953| 23952| 3368 28832 79.77| 201857 §507| §318| $392| s280 s570| €3se  $51| s432| si20] $3,029
OEitsrate Abznconed Road 202M SM saso] s320 P800 13520 3400 608s| 10000 0 0 o]  sos3s $37 $40 853  §15  $27| 845 $0 $0 50 s227
Aemeve OId Corcrete (Pavement) 2oz | BMm $450] 984m2| 25180 0160, 200R5| 72315| 1076 2880 50520 2953 306651] S443] §131)  §$91) 8131 S395 $5| $13] $227| s $1,380
[Ramove Exsting Bricge Structure FEM sV | $55.00 o o o) [ 1BE{  7E55| 0 0! 232 2345 10320 $0 $0, 30| S0 S10| 8416 $0, $13| s129] _ §588
[Ccmpacted Embankment Z1088 o0 s2.10] 13775 820176 ‘08t04q 745584 M”E 171288| 17650 177876 352170 6239700 $2.894| $1,722 $3278| S1566 $3,134| 360 837, $374| $740 $13,103
Uncisssified Excaval on | zwem W $18.06] 7 o0 4573°04) 0woa%e| 1447056 28sAc4d| 773136| 86580 | 870108 24960 12294858 | 546,961 828,316 $35,947 | SPE.047 $51.454)$13.016 $1,558 /815,664 5440 $221,307
S b grece Preperation 214M | MSTA sagoce] 7526| S136 G062 $23| 9ss2| ss46| 92| 6674 C sceas]| s3e1| s247 s2e| s251  s4es| sees $47| €320 0 $2,249
[Frocess Lime Trested Subgrace | s SV $1.66] €58195 | & msn-ﬂa 502640 | 461880 | B35700] £37120] 78120 Tame920] ¢ appsz7s] $1086| SB34| 3835]  S7R2| $1,386| g8ee|  $1290  sexs S $e, 741
[Aggrogate Surtace Course (Shoulder) 304M CW SEACG) 2453-0 | 204 EE 153:’9.. T'-'xd*'-‘l? 39‘_3_:-"_‘ 190656| 25200| 181824 ETD2C 1553840] $1,502| 81,7480 51,121| 5943 §1,886] §°.163 5‘54; §1,109 5414 39,535
P.C.C. Pavemert Y 501M CW $320.00] 107801 | 79627 88091 | BawrE| 1E2470] 102627 141-14' rmml 35023]  7582B2|$34.528 | $25,481 | 5rF1EDT$EEﬂ?3 $48,700|§32.937 | $4,526 (530,119 $11,207) $242.650
Warer £02M KL $5.03] 213980 427750 | 1?!;24{)- 1165.0 2328040 150940 1E09::I| 174140 47680 1261200 86 _54. ___s.J__L 53. §7 85 81 $5, 1) 20000 38
Guard Hall (Type A E17M M se5.00] 13183 1Zemz  12837] 22015 27273 49015 458.17| 15086 2497.2| 1850433 SAE| §102 | $80| 5149 $177| $319| §30, g98 §ie2 $1,203
Muleh Cover | s2om HA | s1gocco| 21398 12775 17024 11651 23285 159.94| 18.08] 174.14| 47.66 1261.2] sass| 6230| 8308 S210| s418] soee|  $33| §313)  see $2.270
Sewding £20M HA $1,450.00) 213 gs 12775 17024, 11651 232.85! 15094 1|a_|::~:-|r 17414 47.66 1261.2] §310| $185| $247| §169| $338| 8232 $26| 5253 se9| $1,E25
Cancrate Rarrier Wall (Type A) E3M M| s1s0.00] u| 0] 0 0 6l @ (| 0] o 0 $0 sn' g0 50 | $a $0| $0 | so/  so|  so
Bricge (New Constiuction) L sM | ss7eo0] 7o10| 9408  7395| 13749 16385 29409| 2740  90§3| 14883 111026| sag0a| 5 353 $4,217 §7.837| €9,308|$16,763 $1567 | $5,160 $8540 £63,285
Bridze (Rerabiitation) sM | s32000 g| 263 68 199 2397 553 614 1358 2217 7686 $0 !_._B__at_* e _593__'1_ $767 ___s_*_?_? $196| 8435 §70s| = §2453
Sricge (Waen) SM 337500 181  S55€) el 300| a3seal a1 724, 2151] 3358 11847]  s60| 209 €33 su3| s1376| 15| ser2| seor| si2ss|  sa4ds
Flashing S gral U g o 0 1 ai o e 0 o} 1 $0 $0! $0 s20 o] o $0 0| so] %20
Fuly-Actusted Sgnal =——= EA | 590,000.00 2 G o] I 2 0} 0! o] 1] st $0 $0, §50|  sof S0 %0 $0 $ £30
[Haii'cad Grags Separations LU | $570.00 G| C _ €] i} 4550/ e} o] ol a 4650 50 £0 0 50| £2651 &0 %0 50 £ $2.651
[SemActusted § gna EA | sso.00000 2 0 s| 3] a 0 0 o 0 1] s100 $0| $150| 5150 S50 $0.  s0, %0 80 $550
Sripng & Sigrng kM Is1500000] 3810 2825 3078] il 47s]  zea| so2 34 12 8 25062] ss71| sagal $a61| 5407  §713| $437 §75  $510  s152 $3.750
| Sublotal $04,855 565,225 | §76 114 | §86.359 | §1245411§69.747 | §8,764 $57,09¢ $24.212 $5R5,413

Legal, Admiristratve, & Engingsring 10%] . §9.485| $6,523| §7.611| $6.636 $12454| 56,825  $876 | $5710| $2.421 §58 541
Utilities Re ccation ] 5% e S ] | s4745] s3261| $3806| €3318] $6227| $3462 5439 $2,855 | $1,211 §29.321
A ght-of - Way — | $2,351| $1,661| $2, 52?' $1,759| $2415| $2,337 swa §2, usr; £359 $16.304
Traflle Hanaling i ——t B _ 84,743 | $3.261 53 BOE| £3318| %6,227| $3462 j-i__&ﬂ g2, 355 | §1,217 £29.321
Eﬂblll;ahnn _ . (R - $4,743| $3,261| $3.806 | $3,318 $6,227| $3.462| $436| $2,855| $1.211 $29,321
Contingerces 20% £18,971| 813,045 | $°£.223 813272 | $24,808 {51380/ $1.7531811.419| $4 542 $1°7,283
Total S1uu Mo | 596,230 | § 17,967 §87,970 %!BIO00GI 5 02746 §12.BA4 (B3 V7 £35665] SBEG SC3.08M

Cost per Kilameter 53677 83666 852875 53615 $3I/S3| £3E3+ 8P S63 rz.aﬂr £2 785 §3 458

Cost per Mile sE00| 55000 $5.013 =818 56200) SRERE 84024 S£ 484 :

Grand Tutal $866,603
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m Lockwood Andrews & Newnam, Inc.

Maorfork Lake to Missouri State Line

US 412 Planning Study

Interim Improvements Construction Costs

I CUANITTY COSTS (N THIOL AN OF CILLARS)
TEM LNIT k;u-L.unt: Four-lans Widen Black J |  Black Fhat 1 Fowc-Lante Fow-l ang  VWiden Black Hlack Flat
al at Lanes al Fardy Rask | Imboden Rk Eoard Traffia al al Lares a b bty Kok Imbadan Fack Haard Tra%ic
1:cM Mz LN UL Farmgonild Black Rocx  Saum Pyraos Bypacs Hypass  Bridges Cridgn L igh'v Totd Harapeuld sk Kbk Salem Byizass By ass Byiaszs  hnpdss Bridse | Ligns Tl

Claaring 201M Ha §1,50000 2957 16141 4747 1084 £5 22 6 0 0 i 357.03 544 Faal £65 i 5104 £a3 50 s 52 S0IA
Srutbing 200M | Ha steo000]  PesT  tan 4 40 47 12,8 g9 376 o 5 i 357,07 £44 $242 /| sES. 540 $104 g9 50 50 52 $550
Chiterate Abandored Roat 2028 M 4 50) o (i 0 00 10000 0 o o 0 1340C S0 50 L) $15 545 50 50 50 50 $80
Hamove O Concrete {Paveme 1) JELA A L2 L 450 a 0 o o 0l Q o ] 0 [ S0 $0 50 a] 50 S0 50 50 S0 £
[Remove Exishirg Bridge Structure 2058 M 355 00 & o o b ! [ 7000 0 D 7000 0 $0 £0 $0 50 $0 5385 50 50 5385
ompacies Embankment 2100 CH £2 10 BEEA 355900 2 41400 2 64712 BET40, 156672 o 0o o 55137 510 $533 £87 s200 $139 5179 50 50 S0 $1.607
hnctassified Excavation nom M $1800] 52520 20680 €78 178350 25760C, 293760 0 0 o] 3071745 So4s5  $3810, $1397  §32: 54637, 5288 50 50 S0 $19,281
Sutgrace Preparator 212w | ms1a ssm00a] 1616 CoN a5 2 2% 102 g 0 " 17e36] 578 $423, 146 s §110 348 S0 0 s5 861
Process Lime Trested Subgrage 101 =1 §:186] ©E9E0  SPO00  H1TS0 TA400  D7EL00 122400 of 0 aa60| 1154670 $180 3873 SES 5123 §455 5202 50 50 $7 51,80%
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KEYWORDS

Alignment
At-grade Intersection

Average Daily Trips

Base Case

Bypass

Capacity

Clear Zone

Committed Improvements

Construclability

Construction Time

Cost Effectiveness

The route or path of an existing or proposed roadway.
The crossing of two roadways at normal street lovel

A measure of the numbcey of new average daily trips when
compared fo the base case alicmativo.

The alternative improvemeant concept against which all other
allernatives are comparced. The base ¢ase assumes that all
Committed Improvements will be in place by the dasign year.
This alternative proposes ne additional capacity improvements
and assumes only a continued maintenance program.

The re-routing of a roadway, typically arcund & cammunity, to
minimize impacts to the community while optimizing “through”
traftic movements.

The maximum rate of flow at which vehicles can be reasonably
expected to traverse a peint or uniform sagment of a lane or
roadway during a specified time period under prevailing
roadway, traffic, and contrel conditions, usually expressed as
vefucles por hour (veh/hr).

The unobstructed, relatively llat area provided bayond the edge
of the roadway shoulder tor the recovery of errant vehicles
Roadway design criteria normally specifies a “clear zone” width
which should be kept free of fixed cbjects.

Planned roadway improvement projects in which funding has
heen allocated, but which have not yet been cons!ructed.

Measures qualitatively the relalive degree of constructicn
difficulty and complexity for cach Proposed Allernative

An estimate of the time required to cemplcte the Proposed
Allernatives.

The relative ratio of benefit to cost.

Deilator

Density

Descriptive Model

Differential Operations &
Maintenance Costs

Direct Benefits

Direct Effects

Discounted Benefit Cost Ratio

Draft Environmental
Assessment

East-West Transamerica
Corridor

Expressway

A multiplier used in economic analysis to adjust cost estimales
to the basc year ot the economic model. Defiators account for
the changes in aclual value of the dollar over ime. Price
changes need to be accounted for, otherwise, the impacts will
be estimated incamectly.

The number of vehicles cccupying a given length of lanc or
roadway averaged over ime, usually expressed as vehicles per
mile or vehicles per mile per lane.

The first phase of an input/output analysis, It includes
information about local economic interactions.

Measures the increase in annual Q&M costs for each Proposed
Alternative as compared teo the hase case, based on per lane-
kilometer historical costs for similar facilities in the State of
Arkansas

The value of the final demand created by the highway
improvements within the projact area,

The changes in the industnas where a final demand was madc.

Measures the relationship between the benefit's present value
and the cost's presont value based on an assumed 7%
discount rate {as recommendead by the US Office of
Management and Budget) for each Proposed Altemative over a
30-yoar design penod.

The praliminary document required by the Environmental
Protection Agency tor most major roadway projects o assess
potential environmental impacts if the project is constructed.

A transportation comidor defined in the 1831 Intermodal Surface
Transporiation Act ("ISTEA”) connecting the east and west
coasts, and including the section of US 412 through northemn
Arkansas.

A partially or fully access controlled highway which may ar may
nol be divided or have grade separations at inlersections.
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Final Environmental
Assessment

Fixed Commodity Input

Structure

Four-Lane Fresway

Four-Lane Divided Rural
Highway

Freeway

Grade

Grade Separated Freeway

Hazardous Material Sites

Homogeneous Sector Qutput

The final document required by the Environmental Protection
Agency ("EPA") for most major roadway projects o assess
potential envirenmental impacts if the project is constructed.

An assumpticn in econamic studies that price changes do not
causc a firm to buy substitute goods, Assumes that changes in
the economy will affect the industry's output but not the mix of
commcoditics and services it requires to make its products

This alternative proposes to convert the existing two-lanc/twoe-
way roadway to a one-way readway and build a parallel two-
lane/one-way read, The resulting roadway would have full
cantrol of access with higher design speeds than a two-lane
road.

This altermative proposes to convert the existing two-laneftwa-
way readway to a ong-way roadway and build a paralle! two-
lana/one-way road, Due to geometric design requirements the
existing roadway would have to be improvaed at setected
iocations. This proposed roadway wauld have unlimited access
(no control of access).

A highway devoted entirely 1o the task of traffic movement, with
full contrel of access and egress, and on which all crossing
conflicts are removed by grade separation.

Synonymous with “slope”.

A rpadway facility that goes over or under an intersecting
readway, such that direct vehicular conflicts are completely
avgided.

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 commoadities produced by an industry remain the same,
regardless of total output. An industry will net increase the
output of ane 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/Qutput Analysis

Interim Improvements

Internal Rate of Return

Interstate Standards

Land Use

An assessment of change in overall economic activity as a
result of someo change in one or soveral economic activities,

This alternative consists of localized improvements to the
existing two-lane/two-way section. Some of the localized
improvements include: providing full continucus shoulders on
both sides, climbing lanes where necessary and bypasses
around urban areas where necessary,

The changes in inter-industry purchases as thoy respond to the
new demands of the directly affected industries; thoze
industrics supporting highway censtruction.

The sum of all the intermediate goods and services needed to
produce the tinal demand: the industry-to-industry sales.

reflect changes in spending from households as income
increases due to changes in production: a new highway.

Increased househeld consumption resulting from highway
construction and use.

A means of examining relaticnships within an economy both
between businesses and between business and final
consumers. |t captures all monetary market transactions for
censumption in a given time periad. The resulting
mathematical formulac allow cne to examine the effects of a
change in one or several econamic aclivilies on an entire
economy (impact analysis).

Hoadway improvements that are recommended as a temporary
solution until full funding can be cbtained for the
Fecommended Alternative improvements

The discount rate at which the net present value difference
between costs and benefits is zero,

Roadway design standards established by the Federal Highway
Administration for lhe design and construction of the Interstate
systarm of highways constructed beginning in the 1950°s,

The categorization of land according to its primary function
{e.q., farming, timber production, agriculiural, ete.).
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Leontief Inverse

Manual on Uniform Traffic
Control Devices

Margins
Mississippi Embayment
Physiographic Region

Mitigation

Met Present Value

1994 Highway Capacity
Manual

QOzark Highlands

Peak Hour

Percentile Values

The mathematical denvation of muttiphors that retlect direct and
indirect chain reaction eflects of Industries producing goods
and services for consumption, who musl purchase goods and
services from other producers, and so on.

A standard adopted by the by the U.S. Deparment of
Transportation providing for the unitorm apglication of traffic
contrel devices including signs, signals, and pavement
markings, on al! highways open to public fravel.

The difference between preducer and purchaser prices

A stiuctural trough on the east side of Arkansas, with flat 1o
rolling terrain and primarily comprised of alluvial soils underlaimn
with marine and non-marine deposits.

Tho implemontation of appropriatc measures or strategies to
minimize the effects of construction on existing rescurces such
as environmental. cultural, archeolagical and historical, ete.

The anthmetic ditference betweoen the discountad cnsts and the
discountee banefits for each proposed alternative,

The lalest revision of the document that is the accepted

industry standard used by professional transgodation engineers
lo assess the capacity and quality of service tor key clemonts of
transportation systems. The document is published by the
Transgortation Research Beard (' THEB'), a unit ot the National
Roscarch Council, which serves the National Academy of
Sciences and the National Academy of Engincering

A physiographic region located west of the Mississippi
Embayment, with steep to rolling topography and gealogic
conditions predeminated by limestone, dolumnite. cher, shale,
and sandstone.

Tha hour cunng the day at wiech the heaviest trathic volume is
gxperienced.

Assigns, for each MOE. the highest value as 10054 and all
others as a percentage of the highest MOE

Person Capacity

Physiographic Region

Predictive NModel

Primary Input-Output Studics

FProducer Prices

Proposed Alternatives

Purchascr Prices

Ranked Values

Raw Values

Residual Value

Moasures the carrying capacity of a giwven facility in person trips
for a specific location in the sturdy corridor

A region i which all pars are similar in geologic structure and
chimata and which has had a unified geomorphic history; relief
features differ significantly from adjacent regions.

Application of mullipliers thal descnibe the response of the
coconomy to a stimullss (a change in demand or production)

Eccnomic studies based on data collected directly from
industiies An example 5 the United States Benchmark Study
af Input-Cutpud Accounts {the data is actually basad on
agconomic censis collected directly fram firms).

The price paid for an industry's output or praduct at the factory
door

cadway improvement options developed dunng the course of
the Study which include alemeants such as capacity improve-
ments (new constiuction). bypasses, traffic signals, and an
ohgoing eperations and maintenance prograrm.

Fiice paid at the retall level. A purchascr price actually
inciudes a mix of producer stemerts, For instance, the price of
a rell of filrmy frem a retal outlet includes the retall markugp.
whoiesale markup, transpontation costs from the producst to
the retailer and the price al the factory door.

Ranking of the MOE's on a scale of 1 to 5, the most desirable
value being 5 and least desirable being 1 (it recognizes that for
some MOE’s a high value is better. and tor other MOE's a low
value 15 better), and all others as a pro-rated value in between.

Presentation of the data caleulated for this study in their aniginal
uniits and quartites. Some of these may be qualitative
measures

The parcentaye of the capital investment that will remain
heyand the 30-year design life.
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Secondary Input-Output
Studies

Social Accounting Dala

Study

Supply Constraints

Trade Flows

Trip Time

Vehicle Hours Travelled

Vehicle Operating Costs

Valume

Volume to Capacity (V/C)
Ratio

Wetlands

Studies that rely on daa collected from other sources lo
construct accounts  The nter-industry transaction information
usually comes from some other pnimary study. IMPLAN is an
cxample of a secondary mput-output modeling system

Data used in a descriptive model which includes tax collection
by governments and payments 1o households and busincsses

US 412 Carridor Planning Study.

An assumption in cconomic studios that supplies are unlimited:
an industry has unbmuted access to raw matorials and its autput
s limited enly by the demand for its products

The movement of goods and services between a ragion and
the outside world (regicnal impants and exports),

The to1al travel time required o traverse each corridor scgment
for an average loaded truck. Computed by multiplying the
sogment lenagth by the average vehicle speed for cach segment
determined from capacity analysis.

Measures the change in vehicle hours traveled tor each
Froposed Altemative as compared to the base case.

Quantifies the doliar savings obtained trom the reduction in
VKT by muitiplying the VKT tor cach Propesed Alternative by
the IRS s standard $0.31 per mile ($0.19 per kilometer) for
1996 vehicle operating costs

The number of vehicles passing a point on a lane, readway. or
other tralficway during some time interval, often taken to be i
hour, exprassed in vehicles

The ratic of demand flow rate to capacity for a traffic facility

A lowland area such as a marsh or swamp that 1s saturated
with moisture and supports a natural wildlife habilat,
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ABBREVIATIONS

AADT Annual Average Daily Tratfic

AASHTO American Association of State Highway & Transporiation Officials

ADPCEE Arkansas Department of Pollition Conirel & Ecology

ADT Average Daily Traffic

AHTD Arkansas State Highway and Transportation Depantment

AlRS Aaromaetric Information Retneaval System

ASBWCC Arkansas Soil and Water Consenvatinn Systam

CERCLIS Cumprehensive Envirecnmental Besgonse Compensation and Liability Information
Systemn

CICIS Chemicals in Commerce Information System

CO Carbon Monoxide

COE Corps of Engineers

CTEIM County Trave| Economic lmpact Mods|

CWA Clean Water Act

dBA A-welghted decibel

E-18 18-Kip equivalent single axle load

ElS Enviranmeantal Impact Statemenit

EPA Environmental Protection Agency

FEMA Federal Emergency Managoment Agancy

FFIS Fedaral Facility Information System

FHWA Federal Highway Administration

FIEAN Flood Insuranco Hate Map

FiSa Flood Security Act

HIP Highway Improvement Prograrm

IFMELARN Impact Analysis Modcl for Planning

IRS Internal Revenue Service

ISTEA Intermodal Surface Transporation Efficiency Act

k Dasign Madulus of Subgrade Reaction

K-factor The guaotient of the length of crest vertical curve divided by the algebraic ditference
in grades of the two tangent sections

Kg Kilogram

LAMN Lockwood, Androws & Newnam. Inc

LOS Level of Service

LS Loss of Support

LUST Leaking Underground Storage Tank

mig/! milligrams por [Rey

MIG, Inc KMinnasota IMPLAN Group. Inc.

MolDOT Missoun Department of Transgortation

MOE Measure of Eflectivensss

e Hesilient Maodulus

MUTCD Manual on Unidorm Traffic Control Dovices

FAV M
MVMT
NAAQS
NAC
NCDB
NFRAP
NO,
NPDES
NRCS
O&M
PADS
PCS
PLO
PM,,

PWA
RAATS
RCRA
RCRIS
RCRIS-LG

RCRIS-TEC

RCRIS-TSD
ROW
RST
SAM
SARA
SMCL
S0,
SSTS
STAMINA 2
SWEPPP
TIP
TRIS
USDA
usbi
USGS
usT
VOC
VKT
VPO
VPH
WHPP

Million vehicle miles

Milhon Vehicles Miles Travellod

National Ambicnt Air Quality Standacds

Noise Abatement Critena

MNational Compliance Databaso

Me Further Remedial Action Planned

Nitrcus Oxide emissions

National Pollution Discharge Elimination System

Mational Resource Consarvalion Service

Operation & Maintenanze

PCEB Handler Activity Data System

FPermit Compliance System

Property Damage Only accident

Particulate Matter less than 10 Micrens in Diameter
Preliminary Wetlands Asscssment

Resource Administrative Action Tracking System
Rescurca Conservation and Recovery Act

Resource Corscrvation and Racovery Information System
Resource Conservation and Recovory Infarmation System - Large Quantity
Goneratars

Resource Consarvation and Recovery Information System - Small Quantity
Generators

Resource Conservation and Racovery Information Systemn - Total Dissclved Solids
Right-of-Way

Regulatory Storage Tanks

Social Accounting Matrix

Superfund Amendment and RHeauthorization At af 1986
Secondary Maximum Contaminate Level

Sulfur Oxide emissions

Secticn Seven Tracking System

A model for noise calculations developed by the Federal Highway Administration
Storm Water Pollution Preventian Plan

Transporaton Imprevemeant Frogram

Toxic Chemical Release Inventory

United States Department of Agnculture

United States Department of Intenior

United States Geological Survey

Underground Storage Tank

Yolatile Organic Compound cmissions

Vehicle Kilometers Traveled

Vehigles per day

Vehicles par hour

Wettand Protection Program
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