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1A.  AMENDMENT OF SOLICITATION NO. 1B.  DATED 

1-13-C009 October 18, 2012
2A.  AMENDMENT NO. 2B.  EFFECTIVE DATE 

Two (0002) November 16, 2012
The solicitation identified in Block 1A is amended as set forth in Block 3.   Hour and date specified for receipt of offers   is extended,  

 is not extended.  Offerors must acknowledge receipt of this amendment prior to the hour and dated specified in the solicitation or as amended, by 
one of the following methods:  (a) by completing Block 4 and returning copy of the amendment; (b) by acknowledging receipt of this amendment on 
the Solicitation Offer and Award Sheet, Block 13.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE DESIGNATED 
FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. 
3.  DESCRIPTION OF AMENDMENT

The Metropolitan Washington Airports Authority Solicitation 1-13-C009, entitled “Runways 15-33 and 4-22 
Safety Area Enhancements (General Package)” is amended as follows: 

1. Deadline for Submission of Offers remains unchanged at  2:00 p.m. November 28, 2012.

2. Section X, Attachments 01 and 02, insert the attached Addendum No. 2, dated November 15, 2012, 
one (1) page. 

3. All other terms and conditions of the solicitation remain unchanged. 

Except as provided herein, all terms and conditions of the document referenced in Block 1A, as heretofore changed, 
remain unchanged and in full force and effect. 
4A.  NAME AND TITLE OF OFFEROR 4B.  SIGNATURE 4C.  DATE

   

MWAA Form PR-06 (Rev. 1/2003) 
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RONALD REAGAN WASHINGTON NATIONAL AIRPORT 
METROPOLITAN WASHINGTON AIRPORTS AUTHORITY 

Solicitation 1-13-C009 
RUNWAYS 15-33 AND 4-22

SAFETY AREA ENHANCEMENTS 

ADDENDUM NO. 2 
November 15, 2012 

REVISIONS TO SPECIFICATIONS:

1-1 Specification P-555 Engineered Material Arresting System (EMAS) Installation:

Completely replace Specification P-555 with the attached Specification P-555. 

- END OF ADDENDUM NO. 2 – 
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ITEM P-555 TRIPLE ENGINEERED MATERIAL ARRESTING SYSTEM (EMAS) BED 
INSTALLATION

PART 1 - DESCRIPTION

1.1 This item shall consist of the materials and installation of three (3) Engineered Material 
Arresting Systems (EMAS) in accordance with these specifications, manufacturer’s 
requirements and the contract drawings, at the locations and of the form and dimensions shown 
on the plans.  The intended EMAS bed installation plan is to place an EMAS bed at the runway 
4 departure end, another EMAS bed at the runway 15 departure end, and a third EMAS bed at 
the runway 33 departure end.  One installation crew will be required for each EMAS bed.  In 
accordance with this specification, this item shall include all labor, local trucking delivery and 
contractor-supplied installation materials for the three EMAS, including but not limited to: 
asphalt adhesive with additive, and conventional forklifts.  This item also includes the
installation of Owner/ESCO-supplied equipment (EMAS BLOCKS, debris deflector with 
anchors, joint sealing filler, side coating and side vents).

PART 2 - MATERIALS

2.1 SPECIFICATIONS.

A. The EMAS materials shall be manufactured in compliance with FAA Advisory Circular 
150/5220-22A. 

2.2 SUBMITTALS. None required. 

2.3 BED ACCEPTANCE.  The EMAS bed shall not be accepted until the following installation 
tolerances are met: 

Dimension Lower Tolerance Upper Tolerance

Width of Bed  -0.1 %   +1 % 

Length of Bed  -0.1 %   +1 % 

Height of Bed  -.25 inch  + 0.75 inch 

PART 3 - CONSTRUCTION METHODS 

3.1 WEATHER LIMITATIONS

A. The surface temperature of the pavement must be dry and above 40 degrees F before EMAS 
block installation may begin.  EMAS blocks may not be installed during rain events. 

PART 4 - STATEMENT OF WORK FOR LABOR, EQUIPMENT AND MATERIALS  

4.1 WORK SUMMARY FOR RUNWAY 4 DEPARTURE END  
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A. The EMAS bed installation for Washington Reagan International Airport Runway 4 Departure 
End involves the receiving and placing of 3,486 pre-cast cellular concrete blocks into one bed 
with dimensions of approximately 170 feet wide by 336 feet long (42 blocks wide x 83 blocks 
long.  The blocks are nominally 4-ft. wide x 4-ft. long x 2 7/8-in. up to 20 7/8 inches in height.)  
Approximately 2% more blocks than necessary will be shipped to adjust for blocks damaged 
during shipping and installation. Pallets, extra material, and extra block will be repackaged for 
transport back to ESCO.  EMAS blocks are shipped stacked on pallets. The largest pallet of 
stacked blocks is nominally 4-ft. x 4-ft. x 77-in. and weighs approximately 2,000 lbs.  Receiving 
the 53’ trailers containing the pallets of blocks will start one to two weeks prior to beginning the 
installation and will continue during block installation.  Installation of the blocks can commence 
when approximately 20% of the EMAS blocks have been received or the trailer storage area 
provided by the Airport has reached maximum capacity. It is estimated that delivery of the 
blocks and other related installation material requires about 48 Trailers. 

B. Dates for access to the work site and EMAS block installation will be set by the airport’s 
contract bidding documents. It is anticipated that sixteen (16) 8-hour shifts will be required on 
a daily basis, excluding Saturdays and Sundays, until the job is completed.  A closed runway is 
the expected operating condition for construction.  It is expected the CONTRACTOR will make 
appropriate adjustments to the labor and material requirement in order to meet this schedule.  In 
the following labor breakdown estimate, twelve 8-hour daytime shifts for the full crew are 
assumed, with some arrangements for an early start for the asphalt cement melting kettle warm-
up operation.  A few additional days of effort from partial crews are also noted in the labor 
charts.  Utilizing one block installation crew (16 people), normally 420 EMAS blocks can be 
installed per shift except for a planned first day quota of 42 blocks, second day quota of 126
blocks, and all subsequent days having a daily expected installation of 420 blocks.   

C. Because training and familiarization with the EMAS block placement is crucial to correct 
installation, CONTRACTOR will be required to revert to 42 blocks per shift quotas without 
additional compensation after any significant crew changes.  Specifically, if a new crew, in 
whole or in part, is put in place after initial start-up, the ESCO field representative has the 
unilateral authority to reduce the daily installation quota to insure training is accomplished and 
ensure the highest quality installation.  That decision will be based upon the magnitude of the 
crew change and the contractor’s demonstrated performance.  Additionally, the ESCO field 
representative shall have the authority to reject and have removed from the crew any contractor 
representative who is unable to provide and maintain quality workmanship in the assigned tasks. 

D. All EMAS joint sealing must be installed to a High Quality Standard with minimum 
overlapping of joints.  The joint seam seal is a specialty extrusion. This seam seal has good 
workability, should not be stretched, and requires a careful installer.  Prior to any blocks being 
readied for placement, the CONTRACTOR shall be required to demonstrate their ability to 
apply and finish the seam seal in a manner acceptable to ESCO.  In addition to sealing the joints 
to prevent moisture intrusion, the finished seam seal joint must be aesthetically pleasing, i.e. 
look good.  In order to help achieve the desired result, ESCO will provide 1 to 2 hours of 
training in EMAS block joint sealing.  This project includes nearly 27,800 linear feet of seam 
seal joints with a requirement for almost 1,000 linear feet per 8-hour shift once the job is 
underway.  Recognize that it is standard procedure to seal all seams prior to the end of each 
work shift.  Full and careful consideration of CONTRACTOR personnel assigned to this seam 
seal work is encouraged, as experience has shown workmen not fully experienced in careful 
field work such as this usually do not meet ESCO’s quality or workmanship standards.  This 
leads to job delays and unnecessary rework.  Additionally, ESCO’s experience has shown that 
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this effort will be the task which paces the job.  As noted above, it is required that all blocks 
installed during a work shift have a backer rod installed (if necessary) and the joints sealed by 
the end of the shift.  Joints larger than 5/8” are required to have backer rod installed to prevent 
possible sagging of the seam seal.  The entire thrust of these requirements is to attain and 
maintain a very high level of placement competence and quality of installation. 

E. If night work is required the CONTRACTOR shall provide adequate portable lighting for use at 
the work site before dawn and after dusk.  For EMAS installation and finishing work, the 
adequate number of light plants is six (6).  The lighting units shall be self-generating, four-bulb 
light plants in proper working condition and all bulbs lighting.  

F. Before any shut-down of contract operations, all equipment and materials used at the work site 
shall be moved by the CONTRACTOR to the designated airport mobilization site, to assure safe 
aircraft operations between CONTRACTOR’S work shifts. 

G.  It is the CONTRACTOR’S responsibility to conduct EMAS truck receiving operations.  Initial 
receiving operations at the staging area can be at any time allowed by the airport until 
installation commences.  Upon commencement of block installation receiving operations would 
be expanded to include access control, and escort services, which must be coordinated through 
the airport and with the work periods at the work site. 

H. The CONTRACTOR is responsible for setting up the staging area and providing access control, 
a dumpster, all trash collection and rubbish removal, portable lavatory, and all other 
requirements for the duration of this project.  Control of Foreign Object Damage (FOD), 
construction materials (block packaging materials, paper wrappers, etc.) that are used during the 
installation of the EMAS is the responsibility of the CONTRACTOR.  FOD is always of 
concern to an airport and must be controlled at all times.  It will be necessary for the 
CONTRACTOR to provide covered containers to hold all construction debris and refuse at the 
worksite and/or airport property.  In addition to collecting and controlling trash/debris, the 
CONTRACTOR shall be responsible for collecting, stacking and loading of items returned to 
ESCO.  These items shall include, but are not limited to, unused EMAS blocks, all pallets (in 
good repair), seam seal, side coating, adhesive, caulk, backer rod, cardboard spacers and other 
installation materials and equipment that is the property of ESCO and that is deemed re-usable 
by on-site employees of ESCO. 

The sequence for installation of the EMAS will be as follows: 

1. Installation of jet blast debris deflector  

2. Mark-out of installation grid (centerline, sidelines, rear edge line, and every block corner 
with a grid system)

3. Installation of the EMAS blocks including  

a. Placement of backer rod material into block seams, as needed 

b. Installation of polycarbonate angle material along perimeter 

c. Installation of high and low perimeter block vents (sides and back of bed) 

d. Install seam seal over each joint  

e. Install side coating in appropriate intervals

4. Complete any “punch-list” work 
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5. Site clean-up and demobilization 

Specific works are as detailed on the following pages.  Note: where this Statement of Work conflicts with 
the contract drawings, the contract drawings shall govern. 

4.2 RECEIVING AND LAYOUT FOR RUNWAY 4 DEPARTURE END BED 

A. The CONTRACTOR, at a staging area designated by the airport, will receive the trailers 
containing pre-cast EMAS blocks.  This area will be in close proximity to the work site.  
“Receiving duties” are generally limited to acknowledging the trailer delivery by signing the 
trucker’s delivery ticket and escorting the trucker to and from the drop-off point.  Prior to the 
start of block installation, most or all of the EMAS blocks will arrive at the airport.  Once 
installation is underway, the delivery of blocks may continue, depending on the number of 
truckloads in the project and the CONTRACTOR’S installation rate. 

B. Blocks will be shipped in 53-foot air-ride suspension trailers. Blocks shipped in advance of 
installation will be stored at the staging area and will be left secured in the trailers. Blocks will 
continue to be shipped and received at the staging area during the installation program, 
depending on the number of truckloads in the project and the rate of installation.  The EMAS 
blocks are shipped stretch-wrapped on 4-ft. (1.219m) x 4-ft. (1.219m) pallets.  

C. Prior to grid layout, the CONTRACTOR shall use broom sweepers to remove any debris from 
the underlying pavement which will support the EMAS blocks.  Careful layout of extended 
runway centerline, sides and back edges of the bed rows and steps shall be augmented by field 
marking one corner alignment point for each of the 3,486 blocks.  Because the blocks are not 
designed to be altered in the field, the field marking for block corners will be crucial for correct 
block placement, while edge layout lines will provide side and back block placement guidance.  
A surveyor, licensed in the state in which the EMAS is being installed, shall establish the 
control points for field layout marking lines.  These control points shall establish the extended 
runway centerline through the EMAS, EMAS bed perimeter, and interim points both 
perpendicular and parallel to runway centerline within the confines of the EMAS bed on a 20.25 
ft. x 20.25 ft. grid pattern within a tolerance of +/- 1/8 inch.  The entire grid layout must be 
completely installed and accepted by ESCO before any blocks are installed.  NOTE: Prior to 
establishing the points perpendicular to runway centerline, check with ESCO to ensure 
the debris deflector has been satisfactorily installed and accepted. These points will use the 
back of the debris deflector channel as the reference baseline.  Often times, this station 
number differs slightly from the design station and the grid must be adjusted to match the 
precise stationing of the debris deflector.  When marking/laying out the grid, the 
CONTRACTOR should plan on using a durable marking system.  Experience has shown that a 
painted 1/8” string line grid on the pavement with block heights painted in each box is the 
simplest and most effective method.  A walk behind spray paint unit is recommended and works 
best in windy conditions.  Black spray paint is recommended on concrete pavement and white 
spray paint is recommended on bituminous pavement. It is very important to note that Jet Blast 
Resistant coated EMAS blocks cannot be altered for field adjustments of block height.  
Therefore accurate layout and numbering of the grid is crucial.

CONTRACTOR LAYOUT LABOR FOR EMAS BED FOR RUNWAY 4 DEPARTURE END 

Total Men   Days Area 

2-3   Survey Crew 3  EMAS Site 

LAYOUT EQUIPMENT PER BED FOR RUNWAY 4 DEPARTURE END  
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� Horizontal Survey Equipment with 1/8-inch (plus or minus) accuracy over the area occupied by 
the EMAS Bed.

� Surveyor’s choice of waterproof and durable grid marking devices.

4.3 INSTALLATION PHASE FOR RUNWAY 4 DEPARTURE END 

A. The air-ride trailers containing EMAS blocks will be received in the staging area.  The 
CONTRACTOR will be responsible for moving trailers to the EMAS installation site, as they 
are needed. The EMAS trailers will be parked at a location designated by the airport. The 
EMAS blocks and material will be unloaded from the trailers using a pallet jack and forklift.  
Great care must be taken when off-loading the EMAS blocks to prevent damage and any foot 
traffic atop the installed blocks must be minimized.  Anyone walking on the bed must have soft-
soled shoes with no sharp heels (Sneakers or flat soled boots preferred).

B. The jet blast debris deflector supplied by ESCO must be installed before the perpendicular 
block layout grid is started and before any blocks are installed.  This is to protect the runway 
side of the blocks and ensure an accurate grid layout.  The primary task involved in the 
installation of the two-piece Debris Deflector sections will be drilling about 220 each 11/16” 
diameter x 5” deep holes in the concrete anchor beam and the installation of grout-in-place 
threaded anchors into those holes.  After the anchors are installed, the aluminum Debris 
Deflector sections are set into position by hand and secured with 3/8” size hex head bolts 
threaded into the concrete anchors. The sections are installed starting at the centerline and 
working towards the ends of the anchor beam.  Due to its frangible nature, people must avoid 
stepping on the deflector. The deflector comes pre-marked with “NO STEP”. 

C. Stretch wrap, plastic padding, cardboard spacers, and cardboard corner protectors (packing 
material) used to protect the blocks during transit will be removed and collected at the work site 
and properly disposed of off-site.  As noted above, trash/debris removal is the responsibility of 
the CONTRACTOR.   While at the installation site, care must be taken to ensure that all such 
packing material is collected and stored in covered containers to mitigate Foreign Object 
Damage (FOD).  Empty pallets and cardboard spacers will be neatly stacked and banded for 
return shipment to ESCO, Logan Township, New Jersey.  

D. When installing the blocks, blocks less than 6 inches in height may be placed into position by 
hand.  The equipment ramp blocks shall always be placed by hand.  These lower height blocks 
have a maximum weight of 200 pounds but because of their size require four people to lift (one 
person per block corner).  Blocks greater than 6 inches in height will then be placed into 
position using one of the four (4) Contractor Supplied forklifts.  Each block will be gently 
pushed into its final position as marked on the pavement grid either by hand or using a forklift 
with a push plate to minimize joint spaces.  Experience has shown that accurate and careful 
placement by the fork truck operators minimizes the need for pushing the blocks.   

NOTE:  All blocks have a particular orientation when installed.  The backside of the block (the side 
away from the debris deflector) has the nominal height of the block, in inches, marked on that side. 
The forklift operator should always be facing the side of the block when picking up the block for 
placement.  The block side with the serial (or batch) number faces the runway.  The forklift slot in 
the tray shall be oriented when the block is placed so that it is perpendicular to the runway 
centerline. 
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E. Immediately prior to actually placing blocks into position, a hot asphalt cement augmented with 
a crack sealing additive (25% by volume) or 100% CRAFCO 34275 shall be applied to all of 
the area where the block will be placed at a rate of at least 1.75 to 2.0 gallons per block and a 
temperature ranging from 3500F to 3750F.    The hot asphalt cement/crack sealer coating is the 
bond or anchor device between the overrun surface and the EMAS blocks.  The asphalt cement, 
while still hot, acts as a lubricant between the block and the existing pavement so that blocks 
will slide easily into their final position when pushed.  ESCO’s experience has shown that the 
total elapsed time from when the hot asphalt cement is placed to when the block must be in its 
final position is approximately 15 to 25 seconds, depending upon ambient temperatures.  After 
that time, the asphalt cement will have cooled sufficiently to bond the block to the pavement 
and it will not slide easily.  If this occurs before the block is in the correct position, the block 
will have to be removed and replaced with a new block, as an adhered block cannot be removed 
without being destroyed. 

NOTE:  ESCO provides a number of contingency blocks in the event that any are damaged during 
shipping.  If any blocks are damaged or destroyed by the contractor or any sub-contractor during 
the installation, the contractor is responsible for the cost of replacing those blocks, to include any 
shipping and handling that may be required. 

F. Block spacers, loaned by ESCO, are inserted between the blocks during the block placement 
process in order to provide a positive control on the gaps between the blocks while the hot 
asphalt cement is cooling and to simplify the process of block alignment.  Once the hot asphalt 
cement is set, individual spacers are removed and reused.                 

G. As the first row of blocks next to the debris deflector is completed, the appropriate size backer 
rod is inserted into the joint between the blocks at a depth of approximately 5/8-inch from the 
top of the block, and then caulked. (Note: only the front of the first row is caulked with the 
Debris Deflector.  All remaining block rows are taped).  It is a requirement that all installed 
blocks be taped by the end of the work shift.  For every vertical side and back row joint between 
blocks, high and low vents will be installed in the step riser before the installation of block in 
any additional rows. 

H. During the installation, each block’s barcode shall be scanned by ESCO to mark the location of 
the block within the EMAS bed.  The scanning may take place at the time of placement of each 
block or the row in its entirety may be scanned prior to placement of following rows.  The 
method used shall be determined on-site by the ESCO supervisor. 

I. After 4 rows of block have been installed, seam sealing may commence.  This allows sufficient 
setting time for the blocks and allows ample room for the tapers to work without interfering 
with or being interfered by the block laying operation.  The seam seal normally comes in 4’ 
pieces and shall be laid from one edge to the other.  At the end of each installed section of seam 
seal, the next section of seam seal shall be butted against the installed seam seal.  Vertical joints 
do not require taping.  These joints shall be covered by the TPU side coating. 

J. A specialty covering of extruded TPU will be adhered to all vertical sides of the completed bed 
along with 2 inches of overlap onto adjoining horizontal block surfaces. The TPU is typically 
supplied in roll lengths of 150’. The Contractor shall be required to install the side coating on 
installed blocks prior the end of the shift.  

K. Lastly, the empty pallets and cardboard spacers are neatly stacked, banded and loaded back onto 
trailers by the CONTRACTOR for shipment back to the EMAS production facility.   
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L. Note that some blocks may be damaged during transport, off-loading and installation.  The 
CONTRACTOR must exercise care to minimize these losses for blocks under his care. The 
CONTRACTOR is responsible for removal of and disposal of any damaged block material.  
Extra pallets of good blocks left over at completion of installation, or at the end of each shift, at 
the discretion of the ESCO supervisor, will be stacked, corner-protected, plastic-wrapped, and 
re-loaded onto trucks by the CONTRACTOR and transported back to ESCO. 

4.4 CONTRACTOR INSTALLATION LABOR FOR RUNWAY 4 DEP. END 

Total
Men

Person Installation 
Days

Area Responsibility 

1 Foreman 16 Work Site Coordination and Supervision 

1 Truck Driver 16 Work Site & 
Staging Area 

Transport Blocks and Materials to/ 
from Staging Area and Installation Site 

4 Forklift Operators 16 Work Site After 1 training day, 2-Unload 
truck/push blocks and  2-handle blocks 

during install 

4 Laborers 16 Work Site After basic training, Operate Pallet jack 
during truck loading and unloading, 
Remove and dispose of shrink wrap, 

collect and dispose of padding between 
blocks, Install debris deflector, apply 

hot asphalt cement, Install block, vents, 
side plastic pieces and cleanup 

6 Caulkers/Tapers 16 Work Site After 1 training day, Install tape, caulk 
and side coating, (and backer rod as 

needed)
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4.5 CONTRACTOR EQUIPMENT FOR RUNWAY 4 DEP. END 

Total
Equipment

Equipment Installation 
Days

Area 

4 *5000# Pneumatic Tire Forklift 16 Work Site 

6 Block spacers (ESCO supplied) 16 Work Site 

1 Drilling Template (ESCO supplied) 2 Work Site 

1   Tractor to move over-the-road trailers to and from 
the work site 

16 Staging Area 

2 **Pallet jacks for interior trailer unloading and 
reloading

16 Work site 

1 Hot Asphalt tank with pump/hose/buckets 14 Work Site 

6 Large generators w/ four lamp light plants with fuel If Required Work Site 

1 40 cu yd dumpster (covered) for damaged blocks and 
trash

16 Work Site 

As required Caulk application equipment, with battery-powered 
units highly recommended for the roughly 60,000+ 
linear feet of caulk beads needed to complete the 
project.

16 Work Site 

As required Debris Deflector installation tools and multiple drills 
with 11/16”x1’ masonry bits 

2 Work Site 

*        All forklifts must have lateral load shift capability. 

**     Pallet jacks shall meet ESCO specifications. 

Note:  To the maximum extent practical, all equipment should be on site at the start of the installation 
phase to insure that it will be available when needed. 
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4.6 ESCO SUPPLIED MATERIALS FOR RUNWAY 4 DEPARTURE END 

Material Quantity 

75% Asphalt Cement AC20 plus a 25% mixture of 
CrackMaster DL Supreme additive from 

Sealmaster Industries 
P.O.Box 2277 

Sandusky, Ohio 44780 
1 800-395-7325 

Or
100 % CRAFCO 34275 from ESCO 

6,980 gallons 

(Approx.  2.0 gal/block plus wastage) 

EMAS pre-cast cellular blocks 3,486 

Side Vents 654 

Jet Blast Debris Deflector, 2-piece 22 Each plus 2 end caps 

Jet Blast Debris Deflector Concrete Anchor 220 anchors  
Seam seal joint tape  

 Seam seal side covering 

Total of 29,300 linear feet 

2500  lf. – 10 inch 

Silicone Adhesive Sealant Material 4,860 Total Tubes 

Backer Rod  (¾ and 1”) 
Closed-Cell polyethylene foam 

Total of 1,700 linear feet 
 ¾”, 1,100 LF  

 1”, 600 LF  
Four foot lengths of plastic right angle corner pieces for 

edge of bed  
210 Total Pieces

Sealant, Urethane & Silicone 
Non-Self-Leveling Caulk 

110 cartridges, (10.1 oz size)  
45 Urethane 
65 Silicone 
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4.7 SUGGESTED CONSTRUCTION SCHEDULE FOR RUNWAY 4 DEP. END 

SCHEDULE 
DAY 

ACTIVITIES 

1 – 2 Surveyors check anchor beam and pavements.  Laborers install debris 
deflectors.

2 - 3 Surveyors establish grid layout points.  Laborers start marking grid. 

2 - 3 Train Tapers & Forklift Operators 

4 - 15   Install blocks, backer rod (as needed), seam seal and side coating, side 
vents, and caulk 

15 – 16  Inspection/Punch list, layout/paint chevrons(by others) and clean-up  
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4.8 WORK SUMMARY FOR RUNWAY 15 DEPARTURE END  

A. The EMAS bed installation for Washington Reagan International Airport Runway 15 Departure 
End involves the receiving and placing of 1,470 pre-cast cellular concrete blocks into one bed 
with dimensions of approximately 170 feet wide by 142 feet long (42 blocks wide x 35 blocks 
long.  The blocks are nominally 4-ft. wide x 4-ft. long x 2 7/8-in. up to 20 7/8 inches in height.)  
Approximately 2% more blocks than necessary will be shipped to adjust for blocks damaged 
during shipping and installation. Pallets, extra material, and extra block will be repackaged for 
transport back to ESCO.  EMAS blocks are shipped stacked on pallets. The largest pallet of 
stacked blocks is nominally 4-ft. x 4-ft. x 77-in. and weighs approximately 2,000 lbs.  Receiving 
the 53’ trailers containing the pallets of blocks will start one to two weeks prior to beginning the 
installation and will continue during block installation.  Installation of the blocks can commence 
when approximately 20% of the EMAS blocks have been received or the trailer storage area 
provided by the Airport has reached maximum capacity. It is estimated that delivery of the 
blocks and other related installation material requires about 21 Trailers. 

B. Dates for access to the work site and EMAS block installation will be set by the airport’s 
contract bidding documents. It is anticipated that eleven (11) 8-hour shifts will be required on a 
daily basis, excluding Saturdays and Sundays, until the job is completed.  A closed runway is 
the expected operating condition for construction.  It is expected the CONTRACTOR will make 
appropriate adjustments to the labor and material requirement in order to meet this schedule.  In 
the following labor breakdown estimate, twelve 8-hour daytime shifts for the full crew are 
assumed, with some arrangements for an early start for the asphalt cement melting kettle warm-
up operation.  A few additional days of effort from partial crews are also noted in the labor 
charts.  Utilizing one block installation crew (16 people), normally 420 EMAS blocks can be 
installed per shift except for a planned first day quota of 42 blocks, second day quota of 126
blocks, and all subsequent days having a daily expected installation of 420 blocks.   

C. Because training and familiarization with the EMAS block placement is crucial to correct 
installation, CONTRACTOR will be required to revert to 42 blocks per shift quotas without 
additional compensation after any significant crew changes.  Specifically, if a new crew, in 
whole or in part, is put in place after initial start-up, the ESCO field representative has the 
unilateral authority to reduce the daily installation quota to insure training is accomplished and 
ensure the highest quality installation.  That decision will be based upon the magnitude of the 
crew change and the contractor’s demonstrated performance.  Additionally, the ESCO field 
representative shall have the authority to reject and have removed from the crew any contractor 
representative who is unable to provide and maintain quality workmanship in the assigned tasks. 

D. All EMAS joint taping must be installed to a High Quality Standard with minimum 
overlapping of joints.  The joint seam seal is a specialty extrusion. This seam seal has good 
workability, should not be stretched, and requires a careful installer.  Prior to any blocks being 
readied for placement, the CONTRACTOR shall be required to demonstrate their ability to 
apply and finish the seam seal in a manner acceptable to ESCO.  In addition to sealing the joints 
to prevent moisture intrusion, the finished seam seal joint must be aesthetically pleasing, i.e. 
look good.  In order to help achieve the desired result, ESCO will provide 1 to 2 hours of 
training in EMAS block joint sealing.  This project includes nearly 13,000 linear feet of seam 
seal joints with a requirement for almost 1,000 linear feet per 8-hour shift once the job is 
underway.  Recognize that it is standard procedure to seal all seams prior to the end of each 
work shift.  Full and careful consideration of CONTRACTOR personnel assigned to this seam 
seal work is encouraged, as experience has shown workmen not fully experienced in careful 
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field work such as this usually do not meet ESCO’s quality or workmanship standards.  This 
leads to job delays and unnecessary rework.  Additionally, ESCO’s experience has shown that 
this effort will be the task which paces the job.  As noted above, it is required that all blocks 
installed during a work shift have a backer rod installed (if necessary) and the joints sealed by 
the end of the shift.  Joints larger than ½” are required to have backer rod installed to prevent 
possible sagging of the seam seal.  The entire thrust of these requirements is to attain and 
maintain a very high level of placement competence and quality of installation. 

E. If night work is required the CONTRACTOR shall provide adequate portable lighting for use at 
the work site before dawn and after dusk.  For EMAS installation and finishing work, the 
adequate number of light plants is six (6).  The lighting units shall be self-generating, four-bulb 
light plants in proper working condition and all bulbs lighting.  

F. Before any shut-down of contract operations, all equipment and materials used at the work site 
shall be moved by the CONTRACTOR to the designated airport mobilization site, to assure safe 
aircraft operations between CONTRACTOR’S work shifts. 

G.  It is the CONTRACTOR’S responsibility to conduct EMAS truck receiving operations.  Initial 
receiving operations at the staging area can be at any time allowed by the airport until 
installation commences.  Upon commencement of block installation receiving operations would 
be expanded to include access control, and escort services, which must be coordinated through 
the airport and with the work periods at the work site. 

H. The CONTRACTOR is responsible for setting up the staging area and providing access control, 
a dumpster, all trash collection and rubbish removal, portable lavatory, and all other 
requirements for the duration of this project.  Control of Foreign Object Damage (FOD), 
construction materials (block packaging materials, paper wrappers, etc.) that are used during the 
installation of the EMAS is the responsibility of the CONTRACTOR.  FOD is always of 
concern to an airport and must be controlled at all times.  It will be necessary for the 
CONTRACTOR to provide covered containers to hold all construction debris and refuse in at 
the worksite and/or airport property.  In addition to collecting and controlling trash/debris, the 
CONTRACTOR shall be responsible for collecting, stacking and loading of items returned to 
ESCO.  These items shall include, but are not limited to, unused EMAS blocks, all pallets (in 
good repair), seam seal, side coating, adhesive, caulk, backer rod, cardboard spacers and other 
installation materials and equipment that is the property of ESCO and that is deemed re-usable 
by on-site employees of ESCO. 

The sequence for installation of the EMAS will be as follows: 

1. Installation of jet blast debris deflector  

2. Mark-out of installation grid (centerline, sidelines, rear edge line, and every block corner       
with a grid system)

3. Installation of the EMAS blocks including  

a. Placement of backer rod material into block seams, as needed 

b. Installation of polycarbonate angle material along perimeter 

c. Installation of high and low perimeter block vents (sides and back of bed) 

d. Install seam seal over each joint  

e. Install side coating in appropriate intervals
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4. Complete any “punch-list” work 

5. Site clean-up and demobilization 

Specific works are as detailed on the following pages.  Note: where this Statement of Work conflicts with 
the contract drawings, the contract drawings shall govern. 

4.9 RECEIVING AND LAYOUT FOR RUNWAY 15 DEPARTURE END BED 

A. The CONTRACTOR, at a staging area designated by the airport, will receive the trailers 
containing pre-cast EMAS blocks.  This area will be in close proximity to the work site.  
“Receiving duties” are generally limited to acknowledging the trailer delivery by signing the 
trucker’s delivery ticket and escorting the trucker to and from the drop-off point.  Prior to the 
start of block installation, most or all of the EMAS blocks will arrive at the airport.  Once 
installation is underway, the delivery of blocks may continue, depending of the number of 
truckloads in the project and the CONTRACTOR’S installation rate. 

B. Blocks will be shipped in 53-foot air-ride suspension trailers. Blocks shipped in advance of 
installation will be stored at the staging area and will be left secured in the trailers. Blocks will 
continue to be shipped and received at the staging area during the installation program, 
depending on the number of truckloads in the project and the rate of installation.  The EMAS 
blocks are shipped stretch-wrapped on 4-ft. (1.219m) x 4-ft. (1.219m) pallets.  

C. Prior to grid layout, the CONTRACTOR shall use broom sweepers to remove any debris from 
the underlying pavement which will support the EMAS blocks.  Careful layout of extended 
runway centerline, sides and back edges of the bed rows and steps shall be augmented by field 
marking one corner alignment point for each of the 3,486 blocks.  Because the blocks are not 
designed to be altered in the field, the field marking for block corners will be crucial for correct 
block placement, while edge layout lines will provide side and back block placement guidance.  
A surveyor, licensed in the state in which the EMAS is being installed, shall establish the 
control points for field layout marking lines.  These control points shall establish the extended 
runway centerline through the EMAS, EMAS bed perimeter, and interim points both 
perpendicular and parallel to runway centerline within the confines of the EMAS bed on a 20.25 
ft. x 20.25 ft. grid pattern within a tolerance of +/- 1/8 inch.  The entire grid layout must be 
completely installed and accepted by ESCO before any blocks are installed.  NOTE: Prior to 
establishing the points perpendicular to runway centerline, check with ESCO to ensure 
the debris deflector has been satisfactorily installed and accepted. These points will use the 
back of the debris deflector channel as the reference baseline.  Often times, this station 
number differs slightly from the design station and the grid must be adjusted to match the 
precise stationing of the debris deflector.  When marking/laying out the grid, the 
CONTRACTOR should plan on using a durable marking system.  Experience has shown that a 
painted 1/8” string line grid on the pavement with block heights painted in each box is the 
simplest and most effective method.  A walk behind spray paint unit is recommended and works 
best in windy conditions.  Black spray paint is recommended on concrete pavement and white 
spray paint is recommended on bituminous pavement. It is very important to note that Jet Blast 
Resistant coated EMAS blocks cannot be altered for field adjustments of block height.  
Therefore accurate layout and numbering of the grid is crucial.   
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CONTRACTOR LAYOUT LABOR FOR EMAS BED FOR RUNWAY 15 DEPARTURE END 

Total Men   Days Area 

2-3   Survey Crew 1  EMAS Site 

LAYOUT EQUIPMENT PER BED FOR RUNWAY 15 DEPARTURE END  

� Horizontal Survey Equipment with 1/8-inch (plus or minus) accuracy over the area occupied by 
the EMAS Bed.

� Surveyor’s choice of waterproof and durable grid marking devices.

4.10 INSTALLATION PHASE FOR RUNWAY 15 DEPARTURE END 

A. The air-ride trailers containing EMAS blocks will be received in the staging area.  The 
CONTRACTOR will be responsible for moving trailers to the EMAS installation site, as they 
are needed. The EMAS trailers will be parked at a location designated by the airport. The 
EMAS blocks and material will be unloaded from the trailers using a pallet jack and forklift.  
Great care must be taken when off-loading the EMAS blocks to prevent damage and any foot 
traffic atop the installed blocks must be minimized.  Anyone walking on the bed must have soft-
soled shoes with no sharp heels (Sneakers or flat soled boots preferred).

B. The jet blast debris deflector supplied by ESCO must be installed before the perpendicular 
block layout grid is started and before any blocks are installed.  This is to protect the runway 
side of the blocks and ensure an accurate grid layout.  The primary task involved in the 
installation of the two-piece Debris Deflector sections will be drilling about 220 each 11/16” 
diameter x 5” deep holes in the concrete anchor beam and the installation of grout-in-place 
threaded anchors into those holes.  After the anchors are installed, the aluminum Debris 
Deflector sections are set into position by hand and secured with 3/8” size hex head bolts 
threaded into the concrete anchors. The sections are installed starting at the centerline and 
working towards the ends of the anchor beam.  Due to its frangible nature, people must avoid 
stepping on the deflector. The deflector comes pre-marked with “NO STEP”. 

C. Stretch wrap, plastic padding, cardboard spacers, and cardboard corner protectors (packing 
material) used to protect the blocks during transit will be removed and collected at the work site 
and properly disposed of off-site.  As noted above, trash/debris removal is the responsibility of 
the CONTRACTOR.   While at the installation site, care must be taken to ensure that all such 
packing material is collected and stored in covered containers to mitigate Foreign Object 
Damage (FOD).  Empty pallets and cardboard spacers will be neatly stacked and banded for 
return shipment to ESCO, Logan Township, New Jersey.  

D. When installing the blocks, blocks less than 6 inches in height may be placed into position by 
hand.  The equipment ramp blocks shall always be placed by hand.  These lower height blocks 
have a maximum weight of 200 pounds but because of their size require four people to lift (one 
person per block corner).  Blocks greater than 6 inches in height will then be placed into 
position using one of the four (4) Contractor Supplied forklifts.  Each block will be gently 
pushed into its final position as marked on the pavement grid either by hand or using a forklift 
with a push plate to minimize joint spaces.  Experience has shown that accurate and careful 
placement by the fork truck operators minimizes the need for pushing the blocks.  The ESCO-
supplied push plate adapts to standard forks and one push plate will be supplied. 
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NOTE:  All blocks have a particular orientation when installed.  The backside of the block (the side 
away from the debris deflector) has the nominal height of the block, in inches, marked on that side. 
The forklift operator should always be facing the side of the block when picking up the block for 
placement.  The block side with the serial (or batch) number faces the runway.  The forklift slot in 
the tray shall be oriented when the block is placed so that it is perpendicular to the runway 
centerline. 

E. Immediately prior to actually placing blocks into position, a hot asphalt cement augmented with 
a crack sealing additive (25% by volume) or 100% CRAFCO 34275 shall be applied to all of 
the area where the block will be placed at a rate of at least 1.75 to 2.0 gallons per block and a 
temperature ranging from 3500F to 3750F.  The hot asphalt cement/crack sealer coating is the 
bond or anchor device between the overrun surface and the EMAS blocks.  The asphalt cement, 
while still hot, acts as a lubricant between the block and the existing pavement so that blocks 
will slide easily into their final position when pushed.  ESCO’s experience has shown that the 
total elapsed time from when the hot asphalt cement is placed to when the block must be in its 
final position is approximately 15 to 25 seconds, depending upon ambient temperatures.  After 
that time, the asphalt cement will have cooled sufficiently to bond the block to the pavement 
and it will not slide easily.  If this occurs before the block is in the correct position, the block 
will have to be removed and replaced with a new block, as an adhered block cannot be removed 
without being destroyed. 

NOTE:  ESCO provides a number of contingency blocks in the event that any are damaged during 
shipping.  If any blocks are damaged or destroyed by the contractor or any sub-contractor during 
the installation, the contractor is responsible for the cost of replacing those blocks, to include any 
shipping and handling that may be required. 

F. Block spacers, loaned by ESCO, are inserted between the blocks during the block placement 
process in order to provide a positive control on the gaps between the blocks while the hot 
asphalt cement is cooling and to simplify the process of block alignment.  Once the hot asphalt 
cement is set, individual spacers are removed and reused.                 

G. As the first row of blocks next to the debris deflector is completed, the appropriate size backer 
rod is inserted into the joint between the blocks at a depth of approximately 5/8-inch from the 
top of the block, and then caulked. (Note: only the front of the first row is caulked with the 
Debris Deflector.  All remaining block rows are taped).  It is a requirement that all installed 
blocks be taped by the end of the work shift.  For every vertical side and back row joint between 
blocks, high and low vents will be installed in the step riser before the installation of block in 
any additional rows. 

H. During the installation, each block’s barcode shall be scanned by ESCO to mark the location of 
the block within the EMAS bed.  The scanning may take place at the time of placement of each 
block or the row in its entirety may be scanned prior to placement of following rows.  The 
method used shall be determined on-site by the ESCO supervisor. 

I. After 4 rows of block have been installed, seam sealing may commence.  This allows sufficient 
setting time for the blocks and allows ample room for the tapers to work without interfering 
with or being interfered by the block laying operation.  The seam seal normally comes in 4’ 
pieces and shall be laid from one edge to the other.  At the end of each installed section of seam 
seal, the next section of seam seal shall be butted against the installed seam seal.  Vertical joints 
do not require taping.  These joints shall be covered by the TPU side coating. 
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J. A specialty coating of extruded TPU will be adhered to all vertical sides of the completed bed 
along with 2 inches of overlap onto adjoining horizontal block surfaces. The TPU is typically 
supplied in roll lengths of 150’. The Contractor shall be required to install the side coating on 
installed blocks prior the end of the shift.  

K. Lastly, the empty pallets and cardboard spacers are neatly stacked, banded and loaded back onto 
trailers by the CONTRACTOR for shipment back to the EMAS production facility.   

Note that some blocks may be damaged during transport, off-loading and installation.  The 
CONTRACTOR must exercise care to minimize these losses for blocks under his care. The
CONTRACTOR is responsible for removal of and disposal of any damaged block material.  Extra pallets 
of good blocks left over at completion of installation, or at the end of each shift, at the discretion of the 
ESCO supervisor, will be stacked, corner-protected, plastic-wrapped, and re-loaded onto trucks by the 
CONTRACTOR and transported back to ESCO.

4.11 CONTRACTOR INSTALLATION LABOR FOR RUNWAY 15 DEP. END 

Total
Men

Person Installation 
Days

Area Responsibility 

1 Foreman 11 Work Site Coordination and Supervision 

1 Truck Driver 11 Work Site & 
Staging Area 

Transport Blocks and Materials to/ 
from Staging Area and Installation Site 

4 Forklift Operators 11 Work Site After 1 training day, 2-Unload 
truck/push blocks and  2-handle blocks 

during install 

4 Laborers 11 Work Site After basic training, Operate Pallet jack 
during truck loading and unloading, 
Remove and dispose of shrink wrap, 

collect and dispose of padding between 
blocks, Install debris deflector, apply 

hot asphalt cement, Install block, vents, 
side plastic pieces and cleanup 

6 Caulkers/Tapers 11 Work Site After 1 training day, Install tape, caulk 
and side coating, (and backer rod as 

needed)
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4.12 CONTRACTOR EQUIPMENT FOR RUNWAY 15 DEP. END 

Total
Equipment

Equipment Installation 
Days

Area 

4 *5000# Pneumatic Tire Forklift 11 Work Site 

6 Block spacers (ESCO supplied) 11 Work Site 

1 Drilling Template (ESCO supplied) 2 Work Site 

1   Tractor to move over-the-road trailers to and from 
the work site 

11 Staging Area 

2 **Pallet jacks for interior trailer unloading and 
reloading

11 Work site 

1 Hot Asphalt tank with pump/hose/buckets 10 Work Site 

6 Large generators w/ four lamp light plants with fuel If Required Work Site 

1 40 cu yd dumpster (covered) for damaged blocks and 
trash

11 Work Site 

As required Caulk application equipment, with battery-powered 
units highly recommended for the roughly 60,000+ 
linear feet of caulk beads needed to complete the 
project.

11 Work Site 

As required Debris Deflector installation tools and multiple drills 
with 11/16”x1’ masonry bits 

2 Work Site 

*        All forklifts must have lateral load shift capability. 

**     Pallet jacks shall meet ESCO specifications. 

Note:  To the maximum extent practical, all equipment should be on site at the start of the installation 
phase to insure that it will be available when needed. 
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4.13 ESCO SUPPLIED MATERIALS FOR RUNWAY 15 DEPARTURE END 

Material Quantity 

75% Asphalt Cement AC20 plus a 25% mixture of 
CrackMaster DL Supreme additive from 

Sealmaster Industries 
P.O.Box 2277 

Sandusky, Ohio 44780 
1 800-395-7325 

Or
100 % CRAFCO 34275 from ESCO 

3,000 gallons 

(Approx.  2.0 gal/block plus wastage) 

EMAS pre-cast cellular blocks 1,470 

Side Vents 320

Jet Blast Debris Deflector, 2-piece 22 Each plus 2 end caps 

Jet Blast Debris Deflector Concrete Anchor 220 anchors  
Seam seal joint tape 

Seam seal side covering, 

Total of 13,000 linear feet 

2400  lf. – 10 inch 

Silicone Adhesive Sealant Material 1,600 Total Tubes 

Backer Rod  (¾ and 1”) 
Closed-Cell polyethylene foam 

Total of 500 linear feet 
 ¾”, 350 LF  
1”, 150 LF  

Four foot lengths of plastic right angle corner pieces 
for edge of bed  

100 Total Pieces

Sealant, Urethane & Silicone 
Non-Self-Leveling Caulk 

110 cartridges, (10.1 oz size)  
45 Urethane 
65 Silicone 
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4.14 SUGGESTED CONSTRUCTION SCHEDULE FOR RUNWAY 15 DEP. END 

SCHEDULE 
DAY 

ACTIVITIES 

1 Surveyors check anchor beam and pavements.  Laborers install debris 
deflectors.

1 Surveyors establish grid layout points.  Laborers start marking grid. 

2  Train Tapers & Forklift Operators 

2 - 10   Install blocks, backer rod (as needed), seam seal and side coating, side 
vents, and caulk 

10 – 11  Inspection/Punch list, layout/paint chevrons(by others) and clean-up  

4.15 WORK SUMMARY FOR RUNWAY 33 DEPARTURE END  

A. The EMAS bed installation for Washington Reagan International Airport Runway 33 Departure 
End involves the receiving and placing of 3,360 pre-cast cellular concrete blocks into one bed 
with dimensions of approximately 170 feet wide by 324 feet long (42 blocks wide x 80 blocks 
long.  The blocks are nominally 4-ft. wide x 4-ft. long x 2 7/8-in. up to 20 7/8 inches in height.)  
Approximately 2% more blocks than necessary will be shipped to adjust for blocks damaged 
during shipping and installation. Pallets, extra material, and extra block will be repackaged for 
transport back to ESCO.  EMAS blocks are shipped stacked on pallets. The largest pallet of 
stacked blocks is nominally 4-ft. x 4-ft. x 77-in. and weighs approximately 2,000 lbs.  Receiving 
the 53’ trailers containing the pallets of blocks will start one to two weeks prior to beginning the 
installation and will continue during block installation.  Installation of the blocks can commence 
when approximately 20% of the EMAS blocks have been received or the trailer storage area 
provided by the Airport has reached maximum capacity. It is estimated that delivery of the 
blocks and other related installation material requires about 48 Trailers. 

B. Dates for access to the work site and EMAS block installation will be set by the airport’s 
contract bidding documents.  It is anticipated that sixteen (16) 8-hour shifts will be required on 
a daily basis, excluding Saturdays and Sundays, until the job is completed.  A closed runway is 
the expected operating condition for construction.  It is expected the CONTRACTOR will make 
appropriate adjustments to the labor and material requirement in order to meet this schedule.  In 
the following labor breakdown estimate, twelve 8-hour daytime shifts for the full crew are 
assumed, with some arrangements for an early start for the asphalt cement melting kettle warm-
up operation.  A few additional days of effort from partial crews are also noted in the labor 
charts.  Utilizing one block installation crew (16 people), normally 420 EMAS blocks can be 
installed per shift except for a planned first day quota of 42 blocks, second day quota of 126
blocks, and all subsequent days having a daily expected installation of 420 blocks.   
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C. Because training and familiarization with the EMAS block placement is crucial to correct 
installation, CONTRACTOR will be required to revert to 42 blocks per shift quotas without 
additional compensation after any significant crew changes.  Specifically, if a new crew, in 
whole or in part, is put in place after initial start-up, the ESCO field representative has the 
unilateral authority to reduce the daily installation quota to insure training is accomplished and 
ensure the highest quality installation.  That decision will be based upon the magnitude of the 
crew change and the contractor’s demonstrated performance.  Additionally, the ESCO field 
representative shall have the authority to reject and have removed from the crew any contractor 
representative who is unable to provide and maintain quality workmanship in the assigned tasks. 

D. All EMAS joint sealing must be installed to a High Quality Standard with minimum 
overlapping of joints.  The joint seam seal is a specialty extrusion. This seam seal has good 
workability, should not be stretched, and requires a careful installer.  Prior to any blocks being 
readied for placement, the CONTRACTOR shall be required to demonstrate their ability to 
apply and finish the seam seal in a manner acceptable to ESCO.  In addition to sealing the joints 
to prevent moisture intrusion, the finished seam seal joint must be aesthetically pleasing, i.e. 
look good.  In order to help achieve the desired result, ESCO will provide 1 to 2 hours of 
training in EMAS block joint sealing.  This project includes nearly 27,800 linear feet of seam 
seal joints with a requirement for almost 1,000 linear feet per 8-hour shift once the job is 
underway.  Recognize that it is standard procedure to seal all seams prior to the end of each 
work shift.  Full and careful consideration of CONTRACTOR personnel assigned to this seam 
seal work is encouraged, as experience has shown workmen not fully experienced in careful 
field work such as this usually do not meet ESCO’s quality or workmanship standards.  This 
leads to job delays and unnecessary rework.  Additionally, ESCO’s experience has shown that 
this effort will be the task which paces the job.  As noted above, it is required that all blocks 
installed during a work shift have a backer rod installed (if necessary) and the joints sealed by 
the end of the shift.  Joints larger than ½” are required to have backer rod installed to prevent 
possible sagging of the seam seal.  The entire thrust of these requirements is to attain and 
maintain a very high level of placement competence and quality of installation. 

E. If night work is required the CONTRACTOR shall provide adequate portable lighting for use at 
the work site before dawn and after dusk.  For EMAS installation and finishing work, the 
adequate number of light plants is six (6).  The lighting units shall be self-generating, four-bulb 
light plants in proper working condition and all bulbs lighting.  

F. Before any shut-down of contract operations, all equipment and materials used at the work site 
shall be moved by the CONTRACTOR to the designated airport mobilization site, to assure safe 
aircraft operations between CONTRACTOR’S work shifts. 

G.  It is the CONTRACTOR’S responsibility to conduct EMAS truck receiving operations.  Initial 
receiving operations at the staging area can be at any time allowed by the airport until 
installation commences.  Upon commencement of block installation receiving operations would 
be expanded to include access control, and escort services, which must be coordinated through 
the airport and with the work periods at the work site. 

H. The CONTRACTOR is responsible for setting up the staging area and providing access control, 
a dumpster, all trash collection and rubbish removal, portable lavatory, and all other 
requirements for the duration of this project.  Control of Foreign Object Damage (FOD), 
construction materials (block packaging materials, paper wrappers, etc.) that are used during the 
installation of the EMAS is the responsibility of the CONTRACTOR.  FOD is always of 
concern to an airport and must be controlled at all times.  It will be necessary for the 
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CONTRACTOR to provide covered containers to hold all construction debris and refuse in at 
the worksite and/or airport property.  In addition to collecting and controlling trash/debris, the 
CONTRACTOR shall be responsible for collecting, stacking and loading of items returned to 
ESCO.  These items shall include, but are not limited to, unused EMAS blocks, all pallets (in 
good repair), seam seal, side coating, adhesive, caulk, backer rod, cardboard spacers and other 
installation materials and equipment that is the property of ESCO and that is deemed re-usable 
by on-site employees of ESCO. 

The sequence for installation of the EMAS will be as follows: 

1. Installation of jet blast debris deflector  

2. Mark-out of installation grid (centerline, sidelines, rear edge line, and every block corner       
with a grid system)

3. Installation of the EMAS blocks including  

a. Placement of backer rod material into block seams, as needed 

b. Installation of polycarbonate angle material along perimeter 

c. Installation of high and low perimeter block vents (sides and back of bed) 

d. Install seam seal over each joint  

e. Install side coating in appropriate intervals

4. Complete any “punch-list” work 

5. Site clean-up and demobilization 

Specific works are as detailed on the following pages.  Note: where this Statement of Work conflicts with 
the contract drawings, the contract drawings shall govern. 

4.16 RECEIVING AND LAYOUT FOR RUNWAY 33 DEPARTURE END BED 

A. The CONTRACTOR, at a staging area designated by the airport, will receive the trailers 
containing pre-cast EMAS blocks.  This area will be in close proximity to the work site.  
“Receiving duties” are generally limited to acknowledging the trailer delivery by signing the 
trucker’s delivery ticket and escorting the trucker to and from the drop-off point.  Prior to the 
start of block installation, most or all of the EMAS blocks will arrive at the airport.  Once 
installation is underway, the delivery of blocks may continue, depending of the number of 
truckloads in the project and the CONTRACTOR’S installation rate. 

B. Blocks will be shipped in 53-foot air-ride suspension trailers. Blocks shipped in advance of 
installation will be stored at the staging area and will be left secured in the trailers. Blocks will 
continue to be shipped and received at the staging area during the installation program, 
depending on the number of truckloads in the project and the rate of installation.  The EMAS 
blocks are shipped stretch-wrapped on 4-ft. (1.219m) x 4-ft. (1.219m) pallets.  

C. Prior to grid layout, the CONTRACTOR shall use broom sweepers to remove any debris from 
the underlying pavement which will support the EMAS blocks.  Careful layout of extended 
runway centerline, sides and back edges of the bed rows and steps shall be augmented by field 
marking one corner alignment point for each of the 3,486 blocks.  Because the blocks are not 
designed to be altered in the field, the field marking for block corners will be crucial for correct 
block placement, while edge layout lines will provide side and back block placement guidance.  
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A surveyor, licensed in the state in which the EMAS is being installed, shall establish the 
control points for field layout marking lines.  These control points shall establish the extended 
runway centerline through the EMAS, EMAS bed perimeter, and interim points both 
perpendicular and parallel to runway centerline within the confines of the EMAS bed on a 20.25 
ft. x 20.25 ft. grid pattern within a tolerance of +/- 1/8 inch.  The entire grid layout must be 
completely installed and accepted by ESCO before any blocks are installed.  NOTE: Prior to 
establishing the points perpendicular to runway centerline, check with ESCO to ensure 
the debris deflector has been satisfactorily installed and accepted. These points will use the 
back of the debris deflector channel as the reference baseline.  Often times, this station 
number differs slightly from the design station and the grid must be adjusted to match the 
precise stationing of the debris deflector.  When marking/laying out the grid, the 
CONTRACTOR should plan on using a durable marking system.  Experience has shown that a 
painted 1/8” string line grid on the pavement with block heights painted in each box is the 
simplest and most effective method.  A walk behind spray paint unit is recommended and works 
best in windy conditions.  Black spray paint is recommended on concrete pavement and white 
spray paint is recommended on bituminous pavement. It is very important to note that Jet Blast 
Resistant coated EMAS blocks cannot be altered for field adjustments of block height.  
Therefore accurate layout and numbering of the grid is crucial.   

CONTRACTOR LAYOUT LABOR FOR EMAS BED FOR RUNWAY 33 DEPARTURE END 

Total Men   Days Area 

2-3   Survey Crew 3  EMAS Site 

LAYOUT EQUIPMENT PER BED FOR RUNWAY 33 DEPARTURE END  

� Horizontal Survey Equipment with 1/8-inch (plus or minus) accuracy over the area occupied by 
the EMAS Bed.

� Surveyor’s choice of waterproof and durable grid marking devices.

4.17 INSTALLATION PHASE FOR RUNWAY 33 DEPARTURE END 

A. The air-ride trailers containing EMAS blocks will be received in the staging area.  The 
CONTRACTOR will be responsible for moving trailers to the EMAS installation site, as they 
are needed. The EMAS trailers will be parked at a location designated by the airport. The 
EMAS blocks and material will be unloaded from the trailers using a pallet jack and forklift.  
Great care must be taken when off-loading the EMAS blocks to prevent damage and any foot 
traffic atop the installed blocks must be minimized.  Anyone walking on the bed must have soft-
soled shoes with no sharp heels (Sneakers or flat soled boots preferred).

B. The jet blast debris deflector supplied by ESCO must be installed before the perpendicular 
block layout grid is started and before any blocks are installed.  This is to protect the runway 
side of the blocks and ensure an accurate grid layout.  The primary task involved in the 
installation of the two-piece Debris Deflector sections will be drilling about 220 each 11/16” 
diameter x 5” deep holes in the concrete anchor beam and the installation of grout-in-place 
threaded anchors into those holes.  After the anchors are installed, the aluminum Debris 
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Deflector sections are set into position by hand and secured with 3/8” size hex head bolts 
threaded into the concrete anchors. The sections are installed starting at the centerline and 
working towards the ends of the anchor beam.  Due to its frangible nature, people must avoid 
stepping on the deflector. The deflector comes pre-marked with “NO STEP”. 

C. Stretch wrap, plastic padding, cardboard spacers, and cardboard corner protectors (packing 
material) used to protect the blocks during transit will be removed and collected at the work site 
and properly disposed of off-site.  As noted above, trash/debris removal is the responsibility of 
the CONTRACTOR.   While at the installation site, care must be taken to ensure that all such 
packing material is collected and stored in covered containers to mitigate Foreign Object 
Damage (FOD).  Empty pallets and cardboard spacers will be neatly stacked and banded for 
return shipment to ESCO, Logan Township, New Jersey.  

D. When installing the blocks, blocks less than 6 inches in height may be placed into position by 
hand.  The equipment ramp blocks shall always be placed by hand.  These lower height blocks 
have a maximum weight of 200 pounds but because of their size require four people to lift (one 
person per block corner).  Blocks greater than 6 inches in height will then be placed into 
position using one of the four (4) Contractor Supplied forklifts.  Each block will be gently 
pushed into its final position as marked on the pavement grid either by hand or using a forklift 
with a push plate to minimize joint spaces.  Experience has shown that accurate and careful 
placement by the fork truck operators minimizes the need for pushing the blocks.   

NOTE:  All blocks have a particular orientation when installed.  The backside of the block (the side 
away from the debris deflector) has the nominal height of the block, in inches, marked on that side. 
The forklift operator should always be facing the side of the block when picking up the block for 
placement.  The block side with the serial (or batch) number faces the runway.  The forklift slot in 
the tray shall be oriented when the block is placed so that it is perpendicular to the runway 
centerline.

E. Immediately prior to actually placing blocks into position, a hot asphalt cement augmented with 
a crack sealing additive (25% by volume) or 100% CRAFCO 34275 shall be applied to all of 
the area where the block will be placed at a rate of at least 1.75 to 2.0 gallons per block and a 
temperature ranging from 3500F to 3750F.  The hot asphalt cement/crack sealer coating is the 
bond or anchor device between the overrun surface and the EMAS blocks.  The asphalt cement, 
while still hot, acts as a lubricant between the block and the existing pavement so that blocks 
will slide easily into their final position when pushed.  ESCO’s experience has shown that the 
total elapsed time from when the hot asphalt cement is placed to when the block must be in its 
final position is approximately 15 to 25 seconds, depending upon ambient temperatures.  After 
that time, the asphalt cement will have cooled sufficiently to bond the block to the pavement 
and it will not slide easily.  If this occurs before the block is in the correct position, the block 
will have to be removed and replaced with a new block, as an adhered block cannot be removed 
without being destroyed. 

NOTE:  ESCO provides a number of contingency blocks in the event that any are damaged during 
shipping.  If any blocks are damaged or destroyed by the contractor or any sub-contractor during 
the installation, the contractor is responsible for the cost of replacing those blocks, to include any 
shipping and handling that may be required. 

F. Block spacers, loaned by ESCO, are inserted between the blocks during the block placement 
process in order to provide a positive control on the gaps between the blocks while the hot 
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asphalt cement is cooling and to simplify the process of block alignment.  Once the hot asphalt 
cement is set, individual spacers are removed and reused.                 

G. As the first row of blocks next to the debris deflector is completed, the appropriate size backer 
rod is inserted into the joint between the blocks at a depth of approximately 5/8-inch from the 
top of the block, and then caulked. (Note: only the front of the first row is caulked with the 
Debris Deflector.  All remaining block rows are taped).  It is a requirement that all installed 
blocks be taped by the end of the work shift.  For every vertical side and back row joint between 
blocks, high and low vents will be installed in the step riser before the installation of block in 
any additional rows. 

H. During the installation, each block’s barcode shall be scanned by ESCO to mark the location of 
the block within the EMAS bed.  The scanning may take place at the time of placement of each 
block or the row in its entirety may be scanned prior to placement of following rows.  The 
method used shall be determined on-site by the ESCO supervisor. 

I. After 4 rows of block have been installed, seam sealing may commence.  This allows sufficient 
setting time for the blocks and allows ample room for the tapers to work without interfering 
with or being interfered by the block laying operation.  The seam seal normally comes in 4’ 
pieces and shall be laid from one edge to the other.  At the end of each installed section of seam 
seal, the next section of seam seal shall be butted against the installed seam seal.  Vertical joints 
do not require taping.  These joints shall be covered by the TPU side coating. 

J. A specialty coating of extruded TPU will be adhered to all vertical sides of the completed bed 
along with 2 inches of overlap onto adjoining horizontal block surfaces. The TPU is typically 
supplied in roll lengths of 150’. The Contractor shall be required to install the side coating on 
installed blocks prior the end of the shift.  

K. Finally, the appropriate pavement marking paint will be applied. This last painting phase 
consists of applying marking paint to indicate the EMAS arrestor bed as unusable pavement. 
The CONTRACTOR will supply the marking paint and any reflectorized beads to be used with 
it, and all labor under a separate pay item.   

L. Lastly, the empty pallets and cardboard spacers are neatly stacked, banded and loaded back onto 
trailers by the CONTRACTOR for shipment back to the EMAS production facility.   

Note that some blocks may be damaged during transport, off-loading and installation.  The 
CONTRACTOR must exercise care to minimize these losses for blocks under his care. The
CONTRACTOR is responsible for removal of and disposal of any damaged block material.  Extra pallets 
of good blocks left over at completion of installation, or at the end of each shift, at the discretion of the 
ESCO supervisor, will be stacked, corner-protected, plastic-wrapped, and re-loaded onto trucks by the 
CONTRACTOR and transported back to ESCO. 
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4.18 CONTRACTOR INSTALLATION LABOR FOR RUNWAY 33 DEP. END 

Total
Men

Person Installation 
Days

Area Responsibility 

1 Foreman 16 Work Site Coordination and Supervision 

1 Truck Driver 16 Work Site & 
Staging Area 

Transport Blocks and Materials to/ 
from Staging Area and Installation Site 

4 Forklift Operators 16 Work Site After 1 training day, 2-Unload 
truck/push blocks and  2-handle blocks 

during install 

4 Laborers 16 Work Site After basic training, Operate Pallet jack 
during truck loading and unloading, 
Remove and dispose of shrink wrap, 

collect and dispose of padding between 
blocks, Install debris deflector, apply 

hot asphalt cement, Install block, vents, 
side plastic pieces and cleanup 

6 Caulkers/Tapers 16 Work Site After 1 training day, Install tape, caulk 
and side coating, (and backer rod as 

needed)
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4.19 CONTRACTOR EQUIPMENT FOR RUNWAY 33 DEP. END 

Total
Equipment

Equipment Installation 
Days

Area 

4 *5000# Pneumatic Tire Forklift 16 Work Site 

6 Block spacers (ESCO supplied) 16 Work Site 

1 Drilling Template (ESCO supplied) 2 Work Site 

1   Tractor to move over-the-road trailers to and from 
the work site 

16 Staging Area 

2 **Pallet jacks for interior trailer unloading and 
reloading

16 Work site 

1 Hot Asphalt tank with pump/hose/buckets 14 Work Site 

6 Large generators w/ four lamp light plants with fuel If Required Work Site 

1 40 cu yd dumpster (covered) for damaged blocks and 
trash

16 Work Site 

As required Caulk application equipment, with battery-powered 
units highly recommended for the roughly 60,000+ 
linear feet of caulk beads needed to complete the 
project.

16 Work Site 

As required Debris Deflector installation tools and multiple drills 
with 11/16”x1’ masonry bits 

2 Work Site 

*        All forklifts must have lateral load shift capability. 

**     Pallet jacks shall meet ESCO specifications. 

Note:  To the maximum extent practical, all equipment should be on site at the start of the installation 
phase to insure that it will be available when needed.
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4.20 ESCO SUPPLIED MATERIALS FOR RUNWAY 33 DEPARTURE END 

Material Quantity 

75% Asphalt Cement AC20 plus a 25% mixture of 
CrackMaster DL Supreme additive from 

Sealmaster Industries 
P.O.Box 2277 

Sandusky, Ohio 44780 
1 800-395-7325 

Or
100 % CRAFCO 34275 from ESCO 

6,800 gallons 

(Approx.  2.0 gal/block plus wastage) 

EMAS pre-cast cellular blocks 3,360 

Side Vents 640 

Jet Blast Debris Deflector, 2-piece 22 Each plus 2 end caps 

Jet Blast Debris Deflector Concrete Anchor 220 anchors  
Seam seal joint tape 

Seam seal side covering 

Total of 27,800 linear feet 

2400  lf. – 10 inch 

Silicone Adhesive Sealant Material 4,700 Total Tubes 

Backer Rod  (¾ and 1”) 
Closed-Cell polyethylene foam 

Total of 1,700 linear feet 
 ¾”, 1,100 LF  

 1”, 600 LF  
Four foot lengths of plastic right angle corner pieces 

for edge of bed  
210 Total Pieces

Sealant, Urethane & Silicone 
Non-Self-Leveling Caulk 

110 cartridges, (10.1 oz size)  
45 Urethane 
65 Silicone 
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4.21 SUGGESTED CONSTRUCTION SCHEDULE FOR RUNWAY 33 DEP. END 

SCHEDULE 
DAY 

ACTIVITIES 

1 – 2 Surveyors check anchor beam and pavements.  Laborers install debris 
deflectors.

2 - 3 Surveyors establish grid layout points.  Laborers start marking grid. 

2 - 3 Train Tapers & Forklift Operators 

4 - 15   Install blocks, backer rod (as needed), seam seal and side coating, side 
vents, and caulk 

15 – 16  Inspection/Punch list, layout/paint chevrons(by others) and clean-up  

4.22 QUALITY CONTROL 

A. Contractor must place and finish the EMAS bed under the guidance of the EMAS 
manufacturer’s technical support, following this specification and an ESCO-approved Quality 
Control Plan. 

PART 5 - METHOD OF MEASUREMENT 

5.1 Measurement shall be per installed bed.  No measurements or other allowances shall be made 
for placement, joint sealing or marking of the EMAS blocks. 

5.2 Measurement of installed debris deflectors shall be on a per each basis per runway end and for 
the full width of each debris deflector as shown on the construction plans.  

PART 6 - BASIS OF PAYMENT 

6.1 Payment shall be made at the contract unit price per lump sum.  This price shall be full 
compensation for installation of the supplied EMAS blocks and for all labor, equipment, tools, 
and incidentals necessary to complete the installation of the EMAS blocks. In the event that a 
portion of the EMAS bed is installed during the processing of a payment application, the 
Engineer will use percentage of completion to determine partial payment.  For intermediate 
payments, completion shall exclude side coating and chevron marking but must include 
acceptable block placement with vents and caulked joints. 

6.2 Payment for installed debris deflectors shall be made on a per each basis.  Price shall be full 
compensation for all materials and for all preparation and installation of these materials.  Price 
shall also include all labor, equipment, tools, and incidentals necessary to complete the item. 
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6.3 Payment will be made under: 

Item P-555-5.1  EMAS Bed Installation   per lump sum (22 end) 

Item P-555-5.2  EMAS Bed Installation   per lump sum (33 end) 

Item P-555-5.3  EMAS Bed Installation  per lump sum (15 end) 

Item P-555-5.4  Install Debris Deflector  per each 

END OF ITEM P-555 
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