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trainees received certificates and AASHTO reference materials were provided. Student
evaluations and MOC feedback indicated that the design trainings were a success.

Component 2: Procurement. To complement training and to show tangible, physical results,
the project team procured highway safety equipment and materials to install on a selected 10km
pilot section. All procurement activities were completed in close coordination with the MOC
and in accordance with USAID procurement regulations. To obtain the necessary materials for
the road safety improvements, the team assessed available vendors and developed three
procurement packages. The first package included pavement marking materials and equipment
to delineate the edge of pavement and the centerline using retroreflectivity technology,
particularly important for night traffic. The second package comprised work-zone safety
equipment for road maintenance and construction activities. The final package consisted of
traffic signage to alert motorists of poor horizontal and vertical alignments. New technology
was introduced to reduce damage and injuries from vehicular crashes into traffic posts. For
each package, the project team developed a Bill of Quantities (BOQ); obtained quotations; and
selected suppliers. All procurement items cleared customs efficiently and were delivered to the
MOC to be prepared for installation under Component 3.

Component 3: Construction Oversight of the 10km Pilot Section. The MOC decided to
complete the works using its own maintenance crews and equipment, with significant support
from CDM Smith in purchasing incidental materials, tools and equipment for its work crews.
The MOC counterparts were frequently briefed to develop a complete understanding of the
construction activities (crew size, traffic control measures, equipment and materials) required
to complete the work expeditiously. In early August 2015, two MOC work crews began five
days of on-the-job materials and equipment training from the pavement marking supplier.

Work zone safety was major focus of the training. The pavement marking crews, working along
the pilot section in opposite directions, quickly completed the line marking; the signage work
crews soon followed, completing installation in late September 2014. The works were then
inspected and approved by the MOC, CDM Smith, and USAID. All of the construction works
were completed successfully and without worker injury or incident.

Some surplus line-marking materials remained from the installation efforts at the 10km pilot
section. The MOC agreed to use these extra materials along sections of the expressway that
posed high risks for traffic crashes. To date, five priority sections have been identified by MOC.
CDM Smith recommends that the MOC also keep a quantity of these materials in reserve for
repair purposes; rumble strips, in particular, tend to require continual maintenance.

Impacts, Impediments & Lessons Learned, and Recommendations

Ever since the Road to Mandalay’s completion in 2011, accidents, injuries, and deaths along
the expressway have been increasing. In addition to providing immediate tangible benefits
along the pilot section, the project includes recommendations to help improve long-term safety.
If the safety measures and lessons learned from this project are applied to the entire expressway,
one can expect the number of accidents to decrease, particularly night time accidents. Impacts,
lessons learned, and recommendations that have arisen from the Project are as follows:

Project Impacts

Improved awareness of innovative technology and low-cost solutions. The Project
successfully introduced U.S. design technology and road safety measures to the MOC design
staff. In the case of the use of breakaway coupling signage, for instance, the MOC was
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introduced to technologies that have yet to be adopted by many countries in the Association of
Southeast Asian Nations (ASEAN). The highway and bridge design trainees now have the
basic design tools and knowledge to prepare long term improvements to the pilot section and
other locations along the expressway and other roads in Burma.

Practical knowledge gained from on-the-job training and demonstrations to augment
classroom work. The on-the-job training (OJT) and pilot section demonstrations achieved two
objectives: to familiarize MOC designers, management and maintenance crews with
thermoplastic line marking and signage using retroreflective technology, and to improve work
zone safety. The MOC crews are now able to continue both activities without further guidance.

Demonstrated commitment and buy-in from the Burmese MOC. For implementation success
and sustained impact of the Project, the strong commitment and engagement of the MOC was
critical. At Project start-up, CDM Smith entered into a Memorandum of Understanding (MOU)
with the MOC, which engaged the MOC in active project participation. The MOC “bought-in”
to the objectives and approach of the project, demonstrating support throughout all three
components and helping to address key challenges that might have otherwise resulted in
significant delays.

Increased knowledge of work zone safety practices by the MOC. Standardized work zone
safety measures are not yet regularly practiced in Burma. To demonstrate the benefits of worker
safety procedures, CDM Smith used individual safety equipment and traffic control equipment
throughout the work zone. All of the works along the pilot section were completed without
injury or accident, and the demonstration proved a beneficial learning experience for MOC
management and work crews.

Improved road safety along the 10km pilot section of the Road to Mandalay. As a result of
the completion of the pilot section roads improvement installations, the safety of that portion
of the highway was visibly improved for both daytime and night-time driving. In particular,
the advantages of the retro-reflective line marking and signage are significant, allowing drivers
more visibility for nighttime driving. A project video of the completed section has been
developed by the US Embassy in Rangoon to show the marked improvement in the pilot section
of the highway.!

Impediments and Lessons Learned

Ensure flexibility and adaptability in project approach and implementation. Working in
Burma currently requires a flexible and adaptable approach to account for potential unexpected
delays and bureaucratic procedures and requirements of the Government of Burma (GOB), in
addition to constraints related to the U.S. Office of Foreign Assets Control’s (OFAC) sanction
programs in the country. Meeting venues might change; training participants might not meet
the vetting requirements under OFAC if they are on the Specially Designated Nationals (SDN)
List; and customs processes might delay shipments and derail planned installation schedules.
Weather, too, was a major potential obstacle; monsoon season and its accompanying flooding
episodes were approaching, which could have affected the roads installations.

In working with USAID/Burma and local partner International Geomatic Services (IGS), the
CDM Smith Team sought to anticipate potential obstacles and accommodate necessary changes
in the program implementation when possible. Through its monitoring and evaluation (M&E)
process, the team was able to address them. For example, a late change in the training venue

1 (https:/www.facebook.com/usembassy rangoon/videos/vb.122393807842447/912529468828873/?type=2 &theater ).
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posed some logistical challenges, but was ultimately accommodated. Similarly, the
procurement process — planning, identifying equipment and materials, soliciting proposals,
selecting compliant vendors, and clearing customs — required an extension of the project period
of performance (PoP), but was ultimately a great success. Future project work plans in Burma
should build this flexibility into their schedules.

Coordinate closely with Burmese partners. With the many governmental requirements,
processes, and other nuances of working in Burma, an in-depth understanding of local
procedures and processes is critical. In accordance with the terms of the MOU, the MOC’s
support was key to ensuring committed participation from the MOC trainees and construction
staff. In addition, the MOC helped the CDM Smith team ensure that all shipping requirements
and documentation were compliant with Burmese regulations; and as a result, shipments
cleared customs with minimal delay and procurement was completed in record time compared
to other projects in the country. Close and continuous coordination with the MOC, and local
partner IGS, was key to the project’s success.

Recommendations: Building on Project Results

Sustain and build upon project results. Much more remains to be done in Burma in terms of
road safety. Scaling up the impacts of this Project is important because roads safety in Burma
is a national crisis. Improvements should cover the entire network of national primary and
secondary road, and the Project training and the installation activities can serve as a model for
interventions on the remainder of the Road to Mandalay and other road networks in the country.

Continue to build technical capacity of MOC staff. USAID, the MOC, and other potential
donors such as the ADB should seek to continue to build on the successful results of this initial
road safety infrastructure project, developing a cadre of skilled Burmese technicians, engineers
and managers. Using the training platform developed under this Project, expansion of the
training will help to sustain — and augment — the results and impacts of this project.

Build technical expertise in work zone safety and traffic engineering. All road projects should
have a safety plan and the MOC should adopt work zone safety procedures, both for its own
works as well as those completed by contactors. Additionally, the MOC should build capacity
so that its traffic safety programs are managed by qualified engineers.

Expand road safety programs to more roads in Burma. Drawing upon lessons learned from
this Project, a road safety improvement program to improve three or four high accident primary
and secondary roads should be considered, with capacity building through training and
technical assistance as a major feature. Long-term improvements, such /as major realignments,
should also be considered.

Promote an integrated approach to road safety. Road safety should be tackled holistically,
with cohesive policies focusing on institutional strategies, technical assistance, and public
awareness conducted on national and local levels. It is recommended that short and long term
road safety programs support the efforts of the GOB, with technical assistance offered to
national and local institutions, as well as the private sector.

Evaluate and effectively use traffic accident data. Locally collected data must be consistent
with national standards and international norms. Training in accident reporting and
investigation is necessary to ensure consistency and accuracy, and to identify high priority road
improvements. The CDM Smith Team recommends the development of a program to assist
traffic police in the collection, analysis, storage, retrieval and distribution of traffic accident
data. This process should include a review of the existing accident databases, analysis of these
statistics, and an evaluation of current reporting and investigation methodologies.
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Vehicle Conditions. Most vehicles in Burma are imported second-hand, often in poor or
technically deficient conditions and lacking suitable tires. Most cars have right-side
steering wheels, but the roads and traffic flows in Burma are designed for left-side steering.

There are also notable technical shortcomings in the design and construction of the
expressway itself that contribute to the high accident rates, including:

Design Features. Poor horizontal and vertical alignments and inadequate super-elevation
contribute to risks, as well as:

Narrow bridges.

Uneven pavement due to localized settlement and poor construction.

Unsafe U-turn designs.

Several poorly located and aligned bridges (on horizontal and vertical curves).
Unconventional placement of various traffic barriers.

O O O O O

Design Coordination. There is poor coordination between bridge and roadway designs.

Signage and Pavement Markings. Travel at night is particularly risky because the roadway
lacks retroreflective line markings. Traffic signs and construction work areas are not
properly marked and illuminated. Parapet concrete barriers, poor pavement markings, and
uneven pavement structure also contribute to problematic driving conditions.

Road Maintenance. Poor maintenance of the shoulder and clear zones is prevalent.

The following operational characteristics also contribute to unsafe high speed travel:

Poor control of the right of way, including pedestrian and animal traffic; numerous at grade
intersections with tertiary (unpaved) roads causing cross traffic; and ad hoc rest areas
within right of way.

Slow moving local traffic (pickup trucks, bicycles and motorcycles).
Poor maintenance of the shoulder and run off area.
Poor work zone safety practices for maintenance crews.

Road maintenance equipment left on the roadway, without proper warnings.

Although the MOC is aware of these deficiencies and is taking steps to mitigate them, resolving
the issues will take a long-term commitment and years to complete. The MOC plans to:

Widen select bridges to four lanes over the course of several years;
Install steel guard rails;
Even pavement with asphalt concrete overlays;

Regain control of the right of way by constructing short sections of parallel service roads
outside of expressway limits for local, slow-moving traffic; and

Close a portion of the ad hoc rest areas.

Figures 2 through 9 illustrate examples of public risks due to poor design, lack of safety
measures, and improper usage by travelers.
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Follow up with the training participants might also help to identify potential future training
sessions to build on the Project training courses.

2.2 Component 2: Procurement

To complement training and yield tangible, physical results, the project sought to demonstrate
safety measures by identifying, procuring, and installing highway safety equipment and
materials on a 10km pilot section. Component 2 focused on identifying and procuring the
necessary safety equipment and materials. All procurement activities were developed in close
coordination with the MOC and in accordance with USAID procurement regulations.

2.2.1 Development of the Procurement Packages

Based on an assessment of the available vendors and the required materials and equipment,
three procurement packages were developed for the project:

e Package 1: Pavement marking materials and equipment. These items would be used for
the clear, retro-reflectivity delineation of the pavement and the centerline; a technology that
is particularly advantageous for night time driving when poor visibility creates hazardous
conditions. Because the MOC lacked experience with thermoplastic line marking, this
package included line marking equipment and five days of OJT by the vendor for MOC
technicians and supervisors.

e Package 2: Work zone safety equipment. Because the MOC’s work zone management
efforts needed enhancement, CDM Smith introduced U.S. work zone safety practices and
equipment to Burma in order to improve road safety during maintenance and construction
activities. These practices and accompanying equipment can be applied during future work
along the expressway and, eventually, to the rest of Burma’s road networks.

e Package 3: Traffic signage. It is important to warn motorists of poor horizontal and vertical
alignments in advance of approaching them, day or night. With retro-reflective technology,
signage can be seen clearly in dark conditions. Also included in this package were
breakaway couplings, a new technology that reduces damage and injuries caused when a
vehicle collides with a traffic sign post®.

2.2.2 Development of the Bills of Quantities

Three procurement packages each incorporated a BOQ, as follows:

e Package 1 - items for pavement marking materials, equipment and equipment training;
e Package 2 - items for general road construction safety equipment; and,

e Package 3 - items for roadway signage, reflective markers and associated materials.

The final configurations of the three packages were the result of an interactive process that
included inputs from the MOC and potential vendors. Attachment B contains the Bill of
Quantities for the three packages, and Attachment C contains the Bill of Quantities of small
tools, materials, equipment and signs primarily purchased in Burma.

3 A demonstration of the effectiveness of the breakaway couplings occurred on September 20, 2015 when a car
crashed into two posts and sustained minor damage, with no injuries to its occupants.
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2.2.3 Request for Quotations and ldentifying Potential Suppliers

The Team’s research revealed that vendors in the U.S., Burma, Thailand and Malaysia could
supply all of the equipment and materials required for Package 1, the largest and most complex
Package. While U.S. vendors expressed concerns about the Burmese sanctions regime, the
Southeast Asian vendors showed an interest in providing the best combination of cost and
delivery times. CDM Smith visited three vendors’ offices to ascertain their interest and ability
to deliver the requested materials, and then prepared cost estimates for each package based on
the inquiries and vendor price lists. These inquiries and price lists ultimately informed the
development of the Request for Quotation (RFQ).

CDM Smith requested and received a waiver from USAID of Geographic Code 937
(manufacture and source requirements), which limited the sourcing of vendors to only the
recipient country (Burma), the U.S., and developing countries that were not on the Advanced
Developing Countries list. The waiver enabled the Team to source potential vendors from
Thailand and Malaysia, for example. The CDM Smith Team conducted internet research,
telephone interviews, and in-person site visits to identify relevant vendors and document their
potential interest in the equipment and supplies procurement.

2.2.4 Issuance, Receipt and Evaluation of RFQs and Issuing the Purchase Orders

Issuance of the RFQ. All interested, qualified companies were first sent a preliminary BOQ
for Packages 1, 2 and or 3; from which they could decide to receive official RFQs for one, two
or all three of the Packages. For Package 1, nine firms received the RFQ; five from the USA,
two from Thailand, one from Malaysia and one from Burma. Nine firms were issued the RFQ
for Package 2; seven from the USA and two from Thailand. Ten firms received copies of the
RFQ for Package 3; seven from the USA, two from Thailand and one from Burma. All RFQs
were all issued to the firms in February 2015.

Receipt of the Quotations. According to the original RFQ for Packages 1, 2 and 3, all
Quotations were to be submitted by 25 February 2015. However, because very few Quotations
were received by this time and three firms had requested an extension, an RFQ addendum was
issued to extend the deadline to 7 March 2015. Three quotations were received Package 1; two
for Package 2; and three for Package 3.

Evaluation of the RFQs and Selection of Vendors. Quotations for each package were
evaluated in terms of completeness (i.e., ability to supply all items in the package), cost, and
delivery time. Additional clarifications were requested from the vendors during evaluation.

e For Package 1, two Quotations were evaluated, one from the US and the other from
Thailand. The third firm withdrew its quotation. The US vendor’s quoted price was
considerably higher than the Thai one and required a very long delivery time — 160 days
from the Purchase Order issuance to the Burma arrival date. In contrast, the Thai vendor
required only 45 days. For this reason, the Thai vendor was chosen.

e For Package 2, the least expensive of the three packages, two quotations were evaluated.
Again, a very long delivery time was requested by the U.S. vendor. The Thai vendor was
unable to provide two requested items, but they could provide alternative safety items of
equal quality while offering a shorter delivery time and a slightly lower cost. Furthermore,
because it was the same vendor chosen for Package 1, time spent clearing customs would
be reduced if both Packages were consolidated in one shipment. The Team selected the
Thai vendor for all of these reasons. With Packages 1 and 2 combined, work on the
thermoplastic marking could begin independently of the arrival of the Package 3, which
contained all the signage materials.
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e For Package 3, quotes were received from a Thai vendor, one from a Burmese vendor and
one from a U.S. vendor. The key challenge of this Package was scheduling the procurement
of the specified breakaway couplings, which could only be bought from U.S. suppliers and
could take several weeks. The US vendor — quoting the lowest price of the three firms —
was ultimately chosen after it worked with a breakaway coupler manufacturer to guarantee
a reasonable delivery time (Purchase Order issuance to arrival date) of 70-80 days.

Issuing the Purchase Orders. The Purchase Order for Package 3 goods was issued on 15 April
2015. Purchase Orders for goods from Packages 1 and 2 were issued on 28 April 2015.

2.2.5 Shipment and Receipt of Goods

CDM Smith’s success in clearing the goods through customs was partially due to the Team’s
attention to detail and close coordination with the MOC shipping department. Several meetings
were held with the MOC to ensure that national shipping requirements and customs tips — such
as including the statement “Donated by the People of America” on the preliminary document
(along with the Commercial Invoice, Bill of Lading and Packing List) — were understood, and
a clearance agent was contacted to verify our compliance with the procedures. CDM Smith
also worked with USAID to benefit from previous lessons learned, as well as another
implementing partner importing a large amount of commodities on behalf of a Burmese
ministry. All shipping documentation was delivered to the MOC expeditiously. Once the
Packages arrived in Burma, cleared customs, and were delivered to the temporary MOC
warehouse located at MP 175/5, all goods were immediately unpacked, inventoried and
carefully stored.

2.2.6 Assessment of Current Conditions under Component 2 - Procurement

As of November 2015, all procurement activities under Component 2 have been completed and
transferred to the MOC for installation on the pilot section. The CDM Smith team has
inventoried the excess materials and equipment that remained from the pilot section and
consulted with the MOC regarding plans to use the excess materials on other road segments.
A final visit to the MOC in late November 2015 will be used to further discuss plans for use of
excess materials.

Lessons learned from the procurement process are being documented and may be useful for
future implementers.

2.3 Component 3: Construction Oversight of Pilot Section

During Component 3, highway safety design upgrades were applied to the 10 km pilot section
identified during Component 2.

2.3.1 Pre- Construction Planning

The construction work required for the safety upgrades to the Road to Mandalay pilot section
was defined during November and December 2014 and included:

¢ Reflective thermoplastic edge striping along both sides of the north and south bound lanes
of the highway.

Reflective thermoplastic centerline down the center of the north and south bound lanes.
Reflective thermoplastic warning rumble strips in front of road curves.

Reflective thermoplastic rumble strips at the approach to two U-turns.

Erection of warning and regulatory signs.
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o Installation of reflective warning devices (raised reflective pavement markers and barrier
reflectors).

To facilitate this work, CDM Smith’s highway designer used a Google Earth image to develop
pilot section drawings that identified the locations of the rumble strips, raised reflective pavement
markers, and the types and locations of warning and regulator signs. These were later simplified
into single line drawing (developed in an Excel spreadsheet, shown in Attachment A) to
coordinate the works for the section of road between MP 169.1 and MP 169.5 The drawings were
also used to develop Attachment D, which uses MUTCD signs as symbols.

Reflective Thermoplastic Striping and Rumble Strips. A four-phase plan for the application of
the reflective thermoplastic line striping was developed, with one crew working on the south
bound traffic lanes and another on the north bound lanes.

o The first phase included (a) the placement of edge striping on the south bound lanes, starting
with the shoulder edge striping along MP 171/2 to 164/7 MP; (b) the placement of edge
striping on the north bound lanes, beginning with the shoulder edge striping along MP 164/7
to MP171/2; (c) the removal of the pre-existing non-reflective centerline striping on the south
bound lane from MP 164/7 to MP171/2; and (d) the removal of the pre-existing non-reflective
centerline striping on the south bound lane from MP171/2 to MP 164/7.

e The second phase included (a) the placement of edge striping on the south bound lanes,
starting with the curb edge, from MP 164/7 to MP 171/2; and (b) and the placement of edge
striping on the north bound lanes, starting with the curb edge, from MP 171/2to MP164/7.

e The third phase included (a) the placement of centerline striping on the south bound lane
from MP 171/2 to 164/7; and (b) the placement of centerline striping on the north bound lane
from MP 164/7 to MP 171/2.

e The fourth phase included (a) the placement of rumble strips on the south bound lanes, with
the first rumble strip starting after MP 164/7 and the last before MP 171/2; and (b) placement
on the north bound lanes after MP 171/2 to the last rumble strip before MP 164/7.

Drawings illustrating the four phases of the retro-reflective thermoplastic pavement striping work
were created for review with the MOC and the striping crews before commencing work.

Traffic Warning Signs, Regulatory Signs and Object Markers. The signal line drawings showed
the locations, dimensions and placement of rumble strips; as well as the types, locations, and
horizontal and vertical distances for the installation of various signs. The MOC reviewed the
drawings and later used them to plan and execute the work. Generally, rumble strips were located
ahead of curves and U-turns. The sign location drawings included a (a) “not to scale” illustrative
drawing of the types of signs over the length of the roadway, and (b) a single line diagram of the
MP locations of existing signs to be removed and new signs (with MUTCD designations) to be
installed.

Raised Reflective Warning Devices. Raised Reflective Pavement Markers (RRPMs) were placed
at 35 foot intervals along the curves. One additional marker at each end extending 35 feet past
the curve was established.

Safety and Traffic Control Materials and Personal Protective Gear. The BOQ items developed
for Package 2 included attire and equipment for personal safety and traffic control. Twenty traffic
warning flags, four solar powered vehicle mounted solar arrow boards with two revolving lights,
and an additional 20 traffic warning flags were later added to the PO for Package 3. Additional
safety attire and equipment (as well as the traffic warning signs) were purchased in Thailand and
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Burma. Upon receiving and reviewing manufacturer recommendations for the materials supplied
under Packages 1 and 3; face masks and additional goggles, working gloves and overalls were
purchased in Thailand and hand carried to the construction site to ensure that sufficient safety
attire would be available in time for construction activities. Additionally, a personal safety attire
policy was developed after reviewing the thermoplastic vendor’s publications with the MOC
and its work crews prior to the start of construction. Because temperatures of the pre-heaters
acquired under Package 1 reach over 180 degrees centigrade, fire extinguishers were purchased
in-country to accompany the equipment at all times.

Traffic warning signs based on MUTCD for use in construction areas were fabricated in Rangoon
and assembled at the MOC temporary warehouse at MP 175/5, and six sets of traffic signs (five
written in Burmese and one in English) were locally purchased. Prior to the start of construction,
plans for each phase of the retroreflective thermoplastic striping construction were developed
to coordinate necessary personnel, equipment, and traffic warning devices and signs. These
plans were shared with the MOC and their crews before work began.

2.3.2 On-the-Job Training (OJT)

The Thai supplier of the pavement marking materials and equipment, PPI Company Limited
(PPI), conducted five days of thermoplastic pavement marking training for the MOC operators
and managers. Formal training of the line marking crews began at the MOC maintenance depot
at MP 174/5, with a short opening ceremony for approximately 60 people, including MOC
marking crews, engineers and supervisors. This was followed by a brief presentation by the
Managing Director of PPI, who provided an overview of different pavement markings
technologies with an emphasis on thermoplastic materials and equipment. The CDM Smith
team described the line marking program agenda and operating procedures, stressing the need
to observe construction safety practices (e.g., personal protective gear, traffic control, etc.) at
all times.

As part of the OJT training, the MOC crews were later shown how to prepare the pavement for
the application of the thermoplastic marking material. This involved two operations: the
removal of the pre-existing, faded oil-based paint marking and an application of the primer for
the thermoplastic. Thermoplastic training began at the northern end of the pilot section MP
171/2. Large pre-heaters were used to heat the thermoplastic material. A few minor glitches
occurred during the initial equipment practice sessions, such as the high temperature causing
the thermoplastic material to bubble; minor spills; crooked applications of primer; and the
placement of just 200 meters of slightly misaligned thermoplastic line edge striping.

The observant trainers were quick to make corrections, and by the end of the second day, most
of the initial problems had been resolved, substantially increasing the crew’s productivity
levels. Trainees and trainers were divided into two groups: one continued striping southward,
the other began placing edge line striping at the southern end of the pilot section at MP 164/7.
The two line striping crews progressed with minimal assistance from the trainers, and on the
last day of OTJ they had finished the thermoplastic marking, independently, under the
supervision of the trainers.

Figures 18 through 24 present some of the hands-on training demonstrations and practices
during Component 3.
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related to the U.S. Office of Foreign Assets Control’s (“OFAC”) sanction programs in the
country. Meeting venues might change (i.e., trainings were relocated to a MOC training facility
in Naypyidaw); training participants might not meet the vetting requirements under OFAC if
they are on the Specially Designated Nationals (SDN) List; and customs procedures and
processes might delay shipments and derail planned installation schedules. Weather too was a
major potential obstacle, particularly as monsoon season and corresponding flooding episodes
was approaching, which could affect the roads installations.

Under Component 1, the training and experience of the participants in two courses varied
considerably, requiring an adjustment of the training curriculum development. Whereas the
highway design trainer was able to accommodate all trainees within the established syllabus,
the bridge design trainer needed to significantly restructure his course in order for it to be a
valuable learning experience for the MOC staff. The modifications gave the trainees a solid
foundation for continued learning in the field of bridge design, and his degree of flexibility
allowed for a successful completion of the course and high performance ratings for his efforts.

Under Component 2, the time schedule for procurement activities needed continual
adjustments too to account for a number of variables that impact the schedule. This included
time needed to identify vendors under the existing USAID project geographic code 937, the
shipment timeframe, and the time needed to clear customs. Working with the MOC to prepare
RFQs, select a preferred vendor, and award the purchase orders demanded a significant amount
of coaching and capacity-building; and some vendors were reluctant to ship materials to Burma
because the time and attention required and perceived risks of working there. The project
schedule was expanded by five months for the customs process to be completed, which was
still short relative to other implementers undergoing similar processes. Despite the challenge,
and as a result of the time devoted to careful procurement preparation, the shipments arrived
in good condition.

Coordinate closely with your local counterparts. When a project team closely coordinates
activities with local counterparts, successful outcomes are likely to happen. The MOC helped
ensure that all shipping requirements and documentation prepared by the project team were in
accordance with Burmese requirements. Close coordination with the MOC ensured that the
materials were able to clear customs and be delivered to the construction warehouse.

3.3 Recommendations: Building on Project Results

The pilot section upgrades will help reduce the high fatality and injury rates associated with
the “death highway,” and the MOC is encouraged to implement these technologies throughout
the length of the Expressway. However, more comprehensive measures should be taken to
ensure long-term national road safety.

Sustain and build upon project results. Much more remains to be done in Burma in terms of
road safety; scaling up the impacts of this Project is important because roads safety in Burma
is a national crisis. Improvements should cover the entire network of national primary and
secondary road, and the Project training and the installation activities can serve as a model for
interventions on the remainder of the Road to Mandalay and other road networks in the country.

Build technical expertise in work zone safety and traffic engineering. The MOC should adopt

work zone safety procedures for its works, and all road projects within Burma should follow a
safety plan. All road designs and implementations of safety features should be reviewed by a
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qualified traffic engineer; therefore, the MOC should build a cadre of skilled engineers —
including traffic engineers — to better manage these traffic safety programs.

Continue to build technical capacity of MOC staff. Various opportunities for building the
technical expertise of MOC staff exist. For example, funding for a two-year graduate level
training in traffic engineering at an American university might be made available to MOC staff;
and various lengths of international internships at state highway/transportation departments
might be awarded to qualified engineers.

Expand road safety programs to other road networks in Burma. The skills shared through
this project should be applied to roads throughout Burma. While the expressway accident rate
is high, primary and secondary roads have more frequent incidents of accidents involving
pedestrians and non-motorized traffic. Replicating this project for other high-priority roads
would improve local staff capacity. Training and technical assistance for short-term
improvements (e.g., line marking and signage), as well as long-term improvements such as a
major realignment, might be provided. This program should be coordinated with other similar
ones by MOC and other funding agencies.

Promote an integrated approach to road safety. Road safety should be addressed holistically;
implemented locally and coordinated at the national level to provide consistent policies and
procedures. The approach should integrate policy, technical assistance, public awareness, and
financing to provide a range of long-term solutions. Short and long term technical assistance
should be provided in engineering, enforcement, and education fields; public involvement
programs; and emergency services to build capacity for road safety management. These efforts
would require coordination with national and local institutions to maximize program efficiency
and fund the necessary resources. Specific recommendations include:

e Road safety programs and strategies should focus on both short and long-term objectives,
recognizing that many results will take years to achieve.

e Provide ad hoc support to the national steering committee in regards to defining strategic
goals; developing coherent national policies; and building more inclusive processes in order
to allow greater participation of stakeholders from the private sector and civil society.

e Support the development of a national traffic incident database through coordinated data
collection and management, report preparation, and distribution and evaluation.

e Assist the MOC and other agencies in utilizing the traffic incident database to identify short
and long term engineering solutions.

e Assist in developing national traffic safety campaigns with the media, private sector and
civil society.

e Assist in strengthening emergency services through improved communications, equipment,
and paramedic technicians (first responders) training.

e Assist in identifying potential sources of funding for road safety.
Evaluate and effectively use traffic accident data. Training in accident reporting and
investigation is necessary to ensure consistency and accuracy — and to identify future high

priority road improvements. For this reason, the Team recommends the implementation of a
program to build the capacity of the MOC and traffic police with:
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e The collection, analysis, storage, retrieval and distribution of traffic crash data, including
recommended changes to the existing database. A new database should be robust and allow
for the geocoding of all data entries and GIS based outputs.

e Ananalysis and evaluation of traffic incident statistics, assisting governmental departments
and others in interpreting and using the results.

e A review of incident reporting and investigation methodologies, with recommended
changes, and capacity building in incident management and investigation.

e Establishment of national data collection standards in accordance with international norms.
Locally collected data must be consistent with national standards.

e Training aimed at capacity building in accident reporting and investigation is a necessary
requirement to ensure consistency and accuracy. The evaluation of traffic statistics is
important in identifying road sections that are prone to accidents; this will require
coordination between MOC and the Traffic Police to obtain the best results.
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Attachment B
Bills of Quantities

Package 1: Bill of Quantities

I Thermoplastic pavement marking material — yellow color 66 Metric Tons
2 Thermoplastic pavement marking material — white color 22 Metric Tons
3 Glass beads I Metric Tons
4 Primer/sealer material 1,514 | Liters

5 Primer application equipment 2 Each

6 Primer application equipment - spare parts 2 Lot

7 Self-Propelled Extrusion, Thermoplastic Applicator 3 Each

8 Thermoplastic Applicator - spare parts 3 Lots

9 Thermoplastic Pavement Marking Material Pre-Heater 2 Each

10 | Thermoplastic Pavement Marking Material Pre-Heater-spare parts 2 Lots

I Traffic Line Remover 2 Each

2 | Traffic Line Remover - Spare and Replacement parts 4 Lots

I3 | Horizontal Retroreflectometer I Each

[4 | Vertical Retroreflectometer I Each

In addition to the items listed above, under the terms of the Purchase Order, the supplier was
also required to provide On the Job Training (OJT) for all the equipment supplied.

Package 2: Bill of Quantities

I Safety Vests -Class Il - small 20 each
2 Safety Vests -Class Il - medium 30 each
3 Safety Vests -Class |ll - Large 30 each
4 Safety Vests -Class |l - Extra Large 2 each
5 Reflective Traffic Cones 50 each
6 Hard Hats 80 each
7 Safety Goggles 10 each
8 Heat Resistant Working Gloves 15 each
9 Battery Powered Barricade Lights with wheeled cart 20 each
10 Plastic Type |l Waffle Board Barricade 20 each
I Orange warning flag 30x30cm,60cm PVC handle 1" dia. 20 each
12 Vehicle Mounted Solar Arrow Board w/2 Revolving Lights 4 each

Package 3: Bill of Quantities

I WI3-1 (metric) 80 Km/h - 24"x24" Traffic signs 16 | each
2 WI13-1 (metric) 60 Km/h - 24"x24" Traffic signs 2 | each
3 WI-2L - 36"x36" Traffic signs 8 | each
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4 WI-2R - 36"x36" Traffic signs 8 | each
5 W1-2aR (metric) with designated speed 60 circled - 48"x48" Traffic signs | | each
6 W -2aL (metric) with designated speed 60 circled - 48"x48" Traffic signs | | each
7 W1-2aR (metric) with designated speed 80 circled - 48"x48" Traffic signs each
8 W -2aL (metric) with designated speed 80 circled - 48"x48" Traffic signs each
’ WI-8R - 30"x36" Traffic signs 64 | each
10 | Wi-8L - 30"x36" Traffic signs 63 | each
T | Ws-2a - 48"x48" Traffic signs 10 | each
12| OM3 L - 12"x36" Traffic signs 28 | each
13 | OM3 R - 12"x36" Traffic signs 29 | each
14| WI-11 - 36"x36" Traffic signs 8 | each
151 W3.2 - 48"x48" Traffic signs 4 | each
16 | RI-2 Without the word “YIELD” - 48"x48" Trafic signs 4 | each
17" | W3-5 w/o words “SPEED LIMIT” speed of 60 - 48"x48" Traffic signs 4 | each
18 | W2-2R - 36"x36" Traffic signs 5 | each
19| W2-2L - 36"x36" Traffic signs 2 | each
20 | R-| - 36"x36" Traffic signs 4 | each
21 Traffic Sign Mounting clamps for 2 3/8" Round Posts 646 | each
22 | Raised Reflective Pavement markers, 2 way, yellow, Stimsonite C80 500 | each
23 Epoxy Adhesive for Pavement markers and reflectors - 2 gallon (A&B) 33 | each
24 | Red Warning Flags 24" with 36" wooden dowels 20 | each
25 | Guardrail Reflectors, yellow |-way 500 | each
26 | Concrete Barrier Reflectors, Delineator, yellow |-way 300 | each
27 | Sign Posts, Round, Galvanized 16 Gauge - 12 ft. long 391 | each
28 Sign Posts Closure Caps 2 3/8" Round 340 | each
2% Breakaway Round Sign Post Coupler, Designovations Snap & Safe S238R 273 | each
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Attachment C

Bill of Quantities for Small Purchases

Items purchased in Thailand: The flame torches were purchased to supplement and help
expedite the thermoplastic striping work, giving the striping crews the ability to dry-out the road
surface ahead of the work after intermittent showers. The face masks, goggles, work gloves and
overalls were purchased after reviewing manufactures’ reconditions for the materials to be
supplied under Packages 1 and 3, to assure sufficient safety equipment as listed under Package
2 would be available and in two cases (face masks and overalls) to add needed safety equipment.

| Flame torches for drying road surface 8 each
2 | Disposable Ear Loop Face Masks 2 Boxes of 50
3 | Safety Goggles 10 each
4 | Heat Resistant Working Gloves 10 each
5 | Safety overalls — yellow medium 5 each
6 | Safety overalls — yellow medium 5 each

Traffic Signs (Diamond Grade) purchased in Burma: The 100 M signs and the Burmese
Language U turn signs were added to increase the warning capacity at the two U turn
intersections. The 60 KPH signs were added to enhance the warning capacity at the 60 mph
curve along the roadway. The 2 Traffic chevron signs were purchased to replace sings that were
damaged on the early morning of 22 September 2015 when they were struck by a car.

I 100 M - 30"x18” 4 each
2 | Caution U Turn Ahead (in Burmese) — 18”x24” 4 each
3 | 60 KPH — 24"x24” 2 each
4 | WI-8R - 30"x36" Traffic signs (right arrow chevron) 2 each

Traffic Safety/Warning Signs (High Reflective Grade) purchased in Burma: The pavement
striping work was carried out with traffic traveling in both directions on the road. To safely
execute the work, traffic working safe zones and stop areas were planned and later executed using
the traffic cones, waffle boards and flashing lights provided under Package 2. To supplement
these arrangements the above signs in Burmese, corresponding to recommendations in the
Federal Highway Administration’s Manual of Uniform Traffic Control Devices for use in
construction areas, were fabricated, incorporated in the planned working safe zones and stop
areas and used to provide forewarning as vehicles entered into or through work areas and to
demonstrate to MOC the use and application of this type of sign.

I | Left Lane Closed to Traffic (in Burmese)- 36"x36” 6 each
2 | Right Lane Closed to Traffic (in Burmese)- 36”x36” 6 each

3 | Road Work Ahead Next 5 KM (in Burmese) — 36”x18” 4 each
4 | Road Work Ahead (in Burmese) — 36”x36” 4 each
5 | Be Prepared to Stop (in English) — 36”x36” 2 each
6 | Be Prepared to Stop (in Burmese) — 36”x36 2 each
7 | Construction Warning Stop Signs 30”x30” 4 each
8 | Right Direction Arrow — 24”x12” 4 each
9 | Construction Warning Stop Signs 30”x30” 4 each
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After the safety/warning signs were fabricated in Rangoon they were transported to a fabrication
yard in Rangoon where mounting holes were drilled and 24 sign posts using old wheel rims
(which allowed them to be comparatively mobile) as a base were fabricated. The fabricator
transported the signs to the MOC’s maintenance camp at MP 174/5 near Naypyidaw where
they assembled the signs and posts, before they were turned over to the MOC.

Information Signs purchased in Burma: Two USAID Branding Signs at the start and end of
the 10 km pilot section. They are only temporary.

I USAID Branding Sign in English and Burmese 96’x48” Vinyl (Temporary) 2 each

Materials, tools, and equipment purchased in Burma: Expect for the 12 V batteries (need for
the blinking barricade lights purchased under the Package 2 purchase order), the fire
extinguishers (need for safety reasons when operating the two thermoplastic pre-heaters
purchased under Package 1) and the Acrylic Concrete Sealer, the above force account purchased
items are tools, equipment and materials that were necessary to procure for MOC to expedite and
complete the work.

I N 50 ZL, 12 Volt batteries 20 each
2 4 Kg Dry Chemical Fire Extinguishers 2 each
3 Package of 10 cutting wheels for Sumo 4” Grinder | each
4 Vice grip plyers — 10 inch PROI0RQ I each
5 48 inch | Beam levels 2 each
6 AEG 13mm drill DB-63ORE I each

7 I3 T bolt tightening tools — 4 each 4 each
8 Sumo 4” Grinder S70W I each
9 9.5 mm drill bits, package of 5 I lot
10 Sencon Imm electric Drill 521309 I each
I Hexagonal/L Key Tools 6 each
12 Box cutter/Knife I each
13 5 meter measuring tapes 5 each
14 13 mm wrench 5 each
15 Stanly Level Set (Caulk string Line) 2 each
16 | Kw Yamabist portable generator | each
17 Surveyor String — | Package | each
18 3036 Copper wire — | meter length | each
19 7029 Copper wire — | meter length | each
20 3 way Electrical Plug I each
21 | electrical connector | each
22 Electrical tape (bundle of 3) | each
23 Pliers 3 each
24 Screw driver 3 each
25 Extension Cord I each
26 Metal tool boxes 2 each
27 12 piece wrench set 2 each
28 Tube of clear silicone 2 each
29 Silicone extraction tool I each
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30 Adjustable wrenches 2 each
31 Wrench clippers 2 each
32 Electric/battery operated igniter 4 each
33 Lubricating 15w-40 and 10-w4 and grease | lot
34 Plastic siphon I each
35 Backpack style water sprayers 2 each
36 2” carpenter nails 20 each
37 3/8 inch nuts and bolts 12 each
38 Ax heads 2 each
39 Hammers 2 each
40 Smart AR-320 interface Thermometers with batteries 2 each
41 Iron brushes 4 each
42 Spatulas 4 each
43 Steel mixing tools 2 each
44 Earth Drill Auger with 2 stroke engine 4 each
45 Earth Drill Auger Extension Connectors 4 each
46 WS.I1 Acrylic Concrete Sealer — 18 Liter containers 21 each
47 4” Brush | each
48 4 “Roller | | each

49 BODA Electric Grinding wheel | each

50 4” cutting wheels 10 each
S| 13 mm T socket wrench 4 each
52 6 foot step ladder 2 each
53 Electric hammer drill — for drilling holes in concrete | each
54 Drill bit for hammer/drill — for drilling holes in concrete l each
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