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EXECUTIVESUMMARY

NCDOT Value Managemepat the request of # $ / BiGyCe and PedestriarDivision, held a Value

Engineering Studyto discuss design guidelines fopaved, multiruse, offroad facilities (greenways).

The meeting was heldon September 16, 2013n the Structures ManagementConference Room @t

the Century Center. The purpose of the meetingwas t® OA & (71 60 6 A1 OA %l CET AAC
discuss greenway design issues and solutions in order to further develdyCDOTgreenway design

guidelines. This VE Study was the first of its kind for the NCDOT since the Value Engineering

Process was used to examine a process instead of a project. At the conclusion of the study, 18 ideas

were identified and 16 ideas were submitted as formatecommendations. Detailed documentation

of the 16 recommendaions is included in the Recommendations section of thieport.

BACKGROUND

There have been efforts by the NCDOT to improve certain aspects of greenway projects in the past.
However, te initiative to develop a comprehensive set ofdesign guictlines specifically for
greenway facilities originated when a legislative bill (House Bill 748) was drafted in the North
Carolina House of Representatives. This bifould require the NCDOT to investigateand develop
standards appropriate for greenways, bikeways, and other linear transportation projects not
intended to accommodate mechanized vehicles Hyecember31, 2013. Beginningin January 2014,
the Department would be required to use these standards in exercising any project approval and
oversight required by the Surface Transportation Program of the Federal Highway Administration
for greenways, bikeways, and other linear transportation projectaot intended to accommodate
mechanize vehicles (other than lightweight maintenance vehicles) and that are built by a
metropolitan planning organization member jurisdiction using direct attributable funds. While this
bill was not passed prior to the end othe 2013 legislative session, the Departmentontinued to
investigating the issue in an effort to be proactive.

The invesigation began inthe spring of 2013 with al 1T OOOAAAE ET EOEAOEOA AU
Services Division. This outreach aimed to enre that the revisions made to the greenway design
policy addressd the issues thatare being experienced by those who are designing, constructing
and maintaining these facilities. It would also allow NCDOT to fully understand the issues,
underlying causes, challenges and consequences, andee arange of possible solutionsto these
issues The first step of this outreach was a survey which was distributed in May 2013. The survey
was distributed to 151 individuals representing various backgrounds, roles, and organizations. Of
the 50 individuals that completed the survey, the most frequently listed problems related tdesign
criteria. Specifically, the problematicdesign criteria included (1) pavementstandards and related
compaction standards, (2) gemetric design criteria, (3) bridge design and loading requirements,
(4) materials requirements, and (5) scour.A common perception amongst all participants was that
greenways are subject to the standards and specification of roadways and are therefore rgi
Ol GRAOOECT AAo6 8

The next phase of the outreach initiative was to organize a focus group expand upon the
responses of the survey and to discuss the issues with interested stakeholderEhis meeting was
on August 13, 2013 and had a team that inalied design engineers, construction inspection
engineers municipal representatives,metropolitan planning organizations, and state agencies from
all over NC During the focus group, individualswere able to express specific concerns and
problems they hadfaced while using the current greenway design procedures. They were also
given an opportunity to present solutions to these problems for the Department to consider.
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Prior to the distribution of the survey, ®veral other units had begunindependent investigations of
possible designchanges that could be allowed for greenway facilitiesThe Pavement Management
Materials and Tests, andConstruction Units had begun researching and testingzarious pavement
structures and compaction levels that would be condered acceptable for greenwaysBy the time

of the Value Engineering Study, the group had tentatively agreed upon providing three pavement
structure options for Local Government Agencies, (' !) fo@se when designing greenways. They
had also agreed uponthe percent of compaction that would be required for thesurface and
subgrade of greenways. The Structures Management Unit also begacompiling information on
pedestrian bridge designs andHhe current loading requirements.

PROJECTSELECTION

Soon afterthe conclusion of thefocus group meeting, it became apparent thdurther discussion

was needed in order to develop a complete set gfreenway designguidelines. SeveraINCDOT units

had begun working independently on solutions and had not been made awaref the outreach
initiative that had just concluded. A connection needed to be made between the valuablepiat the
Department had receivedand the work which was underway. Value Management was asked to

hold a VE Studyin order to make that connection. THEO | AAOET ¢ x1 O1 A OOA
Engineering process to present all of thavailable information to all necessary parties, generate
creative ideas as a group, evaluate those ideas to create a group consensus on the path forward, and
outline the responsible parties for developing each recommendation.

VALUEENGINEERINGSTUDY

The Value Engineering Study consisted of a diverse Value Engineering Team weitivide variety of
backgrounds to make sure all ideas and vantage points were represented during the dission.
The VE Team included representation from municipalities as well as NCDOT Engineers and
Planners from variousdisciplines, backgroundsand regions. Below is a list of the VE Team.

NAME COMPANY NAME COMPANY
Jessica Kuse, Pl Value Management Julie Hunkins, PE Technical Services
Leigh Wing, PE Value Management Reuben Moore PE Division 14
Ben Johnson Value Management Patrick Riddle Division 3
Ricky Greene, PE# EEA A %Il CEI Michelle Long, PE Construction
Glenn Mumford, PE RoadwayDesign Clark Morrison, PE Pavement Management
Jack Cowsert, PE Materials & Tests John Pilipchuk, PE Geotechnical
Chris Peoples, PE Materials & Tests Scott Hidden, PE Geotechnical
Andrew Nottingham, PE Hydraulics Brian Hanks, PE Structures Management
Kumar Trivedi, PE Bicycle & Pedestrian Gwen Cook Mecklenburg County
Lauren Blackburn Bicycle & Pedestrian Vic Lebsock City of Raleigh

The Value Engineering Study was separated into five topics of discussion, which wedentified
from the responses to the survey and the focus group. These topics were pavement design and
compaction, bridge loading requirements, geometric design, materials, and scouilo start the
meeting, each member of the VE Study Team had the opportunity toash with the group
information and work they had completed outside of the VE Studgs they related to the above
topics. This allowed the Value Management Team to clearly define what information was available
and what work had already been accomplished. yBledicating this time to information sharing, the
discussion during the Creative Phasewas strictly used for generating ideas and creating a
consensus on how to move forward Once ideas were generated in the Creative Phase, the group
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began evaluating eak idea and decided as a group whether it was an idea that they would like to
carry forward.

RECOMMENDATIONS

At the conclusion of the VE Study, the VE Study Tegmoposed sixteen (16) recommendations to
carry forward. These recommendations along with their advantages and disadvantagesare
summarized below:

1) Consider allowing slag or singlesize expanded shale for base course. This material should
allow tree roots to grow through without buckling the pavement.

ADV: This has the potential to reduce lag-term maintenance costs and increase safety for
the users by eliminating tripping hazards. Thematerial is porous so it allows air to
flow through and the internal friction of the material also provides a high degree of
stabilization.

DIS: This material is expensive and there is only one available source in North Carolina.
It has unknown limited uses. The material could allow silt infiltration if the base
EOT 8 O x OA b brAddunitvéighboAtiimeiterial is close to the unit weipt of
water which could createproblems during flood events.

2) Provide testing standards for greenways that are different than roadway testing standards.
NOTE:. #$/ 480 - AOAOEAI O AT A 4A000 51TEO EO ET OE
sampling guide(MSG)for commonly used materials on greenways.

ADV: This will save time by eliminating a lot of testing that has to be done esite.
Inspectors will have less responsibility. As aresult, construction will become easier,
faster, and potentially cheaper.

DIS: Thereis a potential cost increase associated with hiring a PEF to certify all of the
materials. There can also be maintenance concerns if spar materials are used.

3y 001 OEAA DPAOGATI AT O T POEITO xEOE A POT O 1 AI1T0 1
and limitations associated with each pavement structure. This list would only be provided
with the NCDOT minimum pavement options., ' ! § O AT OI A AEIT T OA O A@A
based on local experience.

NOTE: Pavement Managemenagreed to add a paragraph teéheir memorandum to address

this.
ADV: 4EEO xEI1 AAOAAOA OEA ,' 18680 AT A Al11x OEAI
DIS: This list could get long if it was expanded to include all preferences from multiple
, " 13808
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4) Consider controlled access (i.eAT 11 ADOEAT A AT 11 AOAOQ A O AOEAC,
with a H5 truck loading.
ADV: This would allow municipalities to design an H5 load tested bridge with a deck
xEAAO OEAT pmnéds
DIS: There is the potential forpurposeful or inadvertent loading of H10vehicles which
would be overweight for the design if access is not blocked by a more permanent method

5) Consider allowing alternate foundations for boardwalks (i.eHelical Piers).

ADV: This would increase the longevity of the structure as well as potergily reduce life
cycle cost and construction cost. This is an environmentally friendly
recommendation and it could make construction of the boardwalk easier. Helical
Piers may also address uplift concerns during top down construction.

DIS: The connecton design details are unproven and design standards are not yet
established. There are possible issues with corrosion and the use of a proprietary
product.

6) Provide seeding options in environmentally sensitive areas.

ADV: Takes the environment into acount and potentially allows for the use of native
species.

DIS: Most likely increases cost, may not control erosion as well, and could be more
difficult to establish and maintain.

7) Include information about the Buy America Act and the exemptions that areovered.
Provide the information as a link so any changes will be automatically reflected.

ADV: %AOAAOQETT A O OEA ,' 1808
DIS: None discussed.

8) Provide a menu of options for concrete strengths. Include information on what to dé i
5 "l Lf”sefh different mi3< designNthan‘a standa[dNNCDQT ,mix.\ Prc\)viqe’aAIink toAthe NCDOT )
APDPOT OAA POT AGAAO ¥ OOPPI EAO TEOO 11 .#%/1 480 x
ADV: %AOAAOEITT A& O OEA ,' 13808

DIS: None discussed.
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9) Consider allowing the use of the current North Carolind OE1 AET ¢ #1 AA xEEAE
require hand rails in instances where the distance from the top of the deck to the bottom of
OEA AOAAE EO 1 AOO OEAT 1T 0O ANOAI O omo6s
ADV: This will minimize hand rail construction cost and maintenance cost. It also is more
aesthetically pleasing for users.
DIS: This could create a potential safetyand liability issue. The lack of rails might llow
for potential mis-use (ex:skateboarders or bikers jumping from the deck).
10)#1 1 OEAAO OAEITOEIC 13! ORRBPAAGEI OB OUOAGADGSO!
I AAAOGO 21 OOA6 OO0 Ak feds engedt rbdd Eequiteimdnts)O O
ADV: This will make it easier to meet existing siteconditions without extensive

grading in environmentally sensitive areas. It also helps k@ethe character of the
site.

DIS: This could potentially limit access for some individuals.

11) Consider allowing a tighterdesignOAAE OO OEAT OEA OOAT AAOA T ETEI O

ADV: This is a context sensitive solution that allows the design to be topographicalfnd
environmentally sensitive. Tighter radii could be used as a traffic calming measure.
This will provide designers more flexibility in dealing with limited right of way,
easement areas, riparian buffers, and flood regulations.

DIS: This could impact transportation options by forcing cyclists to reduce speeds. This
could also create sight distance issues and other safety concerns.
12) Clearly communicate that if a greenway crosses a FEMA jurisdictional flood channel,
Federal Regulatiors mandate that it must have a flood study.
ADV: 4EEO xEI 1l AAOAAOA OEA ,'180 AT A All1x OEAI
DIS: None discussed.
13) Design foundations for historical scour instead of the 500 year scour. Use stdgional tier
bridge designguidelines. Do a risk assessment on evaluating scour.

ADV: This will reduce cost and will be a more practical solution. It will also allow for
more substructure types.

DIS: There is a potential for increased risk.

14) Develop warrants that would allow for development of signalization for bicycle and
pedestrian crossings.
ADV: Increased safety.

DIS: None discussed.
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15) Provide a link to the Structures Policy for pedestrian bridges.
ADV: %AOAAOQET T s I@adidyEeluirementstand design criteria.

DIS: None discussed.

16) Consider utilization of hydraulic tunnels or box culverts for pedestrian use.
ADV: Already in place.

DIS: May increase upstream flooding.
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APPENDIX
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VALUEENGINEERINGPROCESS

After project selection, ech multi-disciplined Value EngineeringStudy Team isled by a facilitator
through a systematic process which allows team members to learn about a project, discuss the
project, determine alternatives, discern which alternatives are best and present recommedations

to management for reviewand possible incorporation into the project All the project specific
details of this proces are found in the @pendix of this report. Below is an explanation of eacbf
the six remainingstepsin the value engineeringprocess:

INFORMATIONPHASE

During the Information Phase, team members review the information about the project. In
addition, the project manager joins the team to provide project information, challenges, and
answer any project related questions.

FUNCTICN ANALYSISPHASE

As information is provided, the team begins to have a better understanding of the project.
Discussion is then guided to allow the team to determine what project items are worth the
function provided and which elements should be revieweddr potential cost savings.

CREATIVEPHASE

Once the team determines which elements should be further analyzed for improved value,
the team looks at each element to generate other alternatives which could affect the cost,
delivery time, quality and operations. At this point in the process, all alternatives are
considered possible solutions.

EVALUATIONPHASE

During the evaluation phase, each element and the list of alternatives are discussed to
determine which alternatives would be viable solutions.The advantages and disadvantages
of each alternative will help the team determine if the element is viable and which solution
would best enhance the element. It is common when evaluating elements and alternatives,
some development is needed to determind they are viable.

DEVELOPMENTPHASE

Once the most viable solutions are determined, team members develop these solutions into
graphics, drawings and other details to have these details in a format to present to
management. During this phase, the cosagings are also étermined.

PRESENTATIONPHASE

Each recommendation is documented on a recommendation form that is given to
management to review. A presentation of the information may also be given to ensure
proper understanding of the recommendation.
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GENERAL ASSEMBLY OF NORTH CAROLINA

SESSION 2013
H 1
HOUSE BILL 748%
Short Title:  DOT/Owersight Standards for Greenwanys. (Public)

Sponsors: Peprasentatives Lambeth and Hamsen (Primary Sponsors).
For a complate list gf Sponsors, rgfer fo the Novth Caroling General Assembly Web Site.

Peferred to:  Transportation.

Apnl 11,2013

A BILL TO BE ENTITLED
AN ACT TO REQUIEE THE DEPARTMENT OF TRANSPORTATION TO DEVELOP
DESIGN AND CONSTRUCTION STANDARDS SPECIFIC TO GREENWAYS.
The General Assembly of North Carolina enacts:

SECTION 1.a) The Department of Transpertation shall develop no later tham
December 31, 2013, design and constmiction standards appropriate for greenways, bikeways,
andntherhmartmlspm‘tau projects not intended to accommodate mechanized vehicles.

SECTION 1.(b) The Department shall use the standards required by this section in
exercising any project approval and owversight required by the Surface Transportation Program
10 of the Federal Highway Admimistration for greemways, bikeways, and other lmear
11 transportation projects not intended to accommodate mechanized wvehicles (other than
12 lightweight maintenance vehicles) and that are built by a metropolitan planming organization
13  member pmsdiction using direct attnbutable fimds. The Department may use the standards
14  developed under this act for project approval and oversight under any other program providing
13 support for the construchion, maintenance, or repair of greenways, bikeways, or other linear
16 transportation projects not intended to accommodate mechanized vehicles (other than
17  lightweight maintenance vehicles).

18 SECTION 2. The Department shall report on its implementation of this act to the
19 Fiscal Besearch Division and to the Joint Legislative Transportation Oversight Committee prior
20 to the convening of the 2014 Regular Session of the 2013 General Assembly.

n SECTION 3. This act is effective when it becomes law.

WD DD =] O LA e LD b e
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@.em Memorandum

of Transportation

Federal Highway
Administration

Subject: ACTION: Clarification of Date: DEC 2 1 2012
Manufactured Products under Buy
America
N AL
From: Mr. John R. Baxteya(‘( i In Reply Refer To:
Associate Administrator for HIPA-30
Infrastructure

To: Division Administrators
Directors of Field Services

This memo clarifies the Federal Highway Administration’s (FHWA) position regarding
application of Buy America requirements to manufactured products. Our current Buy
America policy is based upon the statutory provisions in the Surface Transportation
Assistance Act of 1982, as implemented with a November 25, 1983, final rule.

In the preamble to the 1983 final rule (48 FR 53099), after soliciting and considering
public comments, the FHWA found that it was in the public interest to waive application
of Buy America to manufactured products other than steel and iron manufactured
products. As the Federal-aid Highway Program evolved and technology improved, the
FHWA clarified the applicability of the standing waiver for manufactured products in a
December 12, 1997, memo. In this 1997 memo, the FHWA clarified that, while Buy
America does not apply to manufactured products, Buy America does apply to
components of “predominately steel products.”

With enactment of the American Recovery and Reinvestment Act (ARRA), the FHWA
formed National Review Teams (NRT) (now known as Project Management Improvement
Teams) to conduct reviews and make recommendations on how to improve the delivery of
ARRA funded projects. One NRT review recommended that a State’s Buy America
certification be clarified to ensure that all covered steel and iron meets FHWA Buy
America requirements. In working to address this finding, questions have arisen
regarding the scope of the application of the 1983 public interest waiver for manufactured
products. For example, it has been suggested that nuts, bolts, washers, and other
miscellaneous steel or iron parts used in common off-the-shelf products such as toilets and
the filaments in light bulbs must be Buy America compliant. Given these questions, the
FHWA is concerned that such a reading of Buy America is inconsistent with the previous
1983 waiver decision and is not cost-effective to administer. Accordingly, it has become
necessary to clarify the applicability of the waiver for manufactured products.
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