
 
 
 

BLM DISCLAIMER 
 
 
This portion of the Christo and Jeanne-Claude Over the RiverTM Design and Planning 
Report you are about to access was prepared by the applicant’s consultants. The 
document’s content, including alternatives and impact analysis, were developed solely by 
the applicant and do not represent the BLM’s position, policy, or procedures. The 
information and data presented in this report will be thoroughly evaluated by the 
contractor selected by BLM to prepare the Environmental Impact Statement. The artists 
will be submitting additional material to BLM in the near future which will be posted to 
this site following agency review. 
 
 

Scroll down for document section 
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Appendix J 

 J-1 OVER THE RIVER 

Appendix J. OTR Operations Plans 
The following appendices contain all OTR Operations Plans, as of April 2007, which describe the 
technical components of OTR.  

These plans consist of: 

• the Installation, Removal, and Restoration Planning Documents (Appendix J1) 
• the Event Management Planning Documents (Appendix J2). 

These plans explain the specific procedures for installing OTR, operating during the viewing period, 
removing OTR, and restoring the lands. These plans include the traffic management and emergency 
response plans during all project phases. All plans will continue to evolve based on input and guidance 
from the OTR team, skilled specialists, BLM, Colorado Department of Transportation (CDOT), and other 
agencies. 
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 J1-1 OVER THE RIVER 

Appendix J1. Installation, Removal, and Restoration Planning 
Documents 
 
The plans for OTR installation, removal, and restoration are divided into two sections: 

• The engineering plans (Appendix J1.1) explain the technical details concerning the engineering for 
OTR installation, removal, and restoration.  

• The operations plans (Appendix J1.2) include the traffic management, emergency management, and 
sanitation protocols for the installation and removal periods. 
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ANCHOR AND ANCHOR TRANSITION FRAME (ATF) 

INSTALLATION AND REMOVAL PLAN  
 

PROPOSED FOR 
 

CHRISTO AND JEANNE-CLAUDE 
 

OVER THE RIVER  
A TEMPORARY WORK OF ART 

 
 

PREPARED BY: 
Hayward Baker Inc. 

(HBI) 
11575 Wadsworth Blvd. 

Broomfield Colorado 80020 
November 15, 2006 

 
 
The technical approach to ground anchor installation for the OTR Project is based on industry 
standard practices, Hayward Baker Inc. (HBI) experience in conducting hundreds of similar 
projects, visual assessment of the overburden and bedrock conditions and physical constraints 
at the jobsite, as well as site visits to observe each of the proposed anchor locations.  The 
approach addresses all design features as detailed in the Golder Associates report dated 
November 15, 2006.  We believe the approach outlined in this plan is executable, and any 
changes dictated by actual site conditions are solvable through adaptation of specific drilling 
equipment, techniques, and staging/ sequence of construction.   
 
The work described in this Section consists of drilling and installing temporary ground anchors 
to support and secure the Anchor Transition Frames (ATF’s) at each cable end location, testing 
the anchorages, assembling the ATF at each location, as well as the eventual removal and 
reclamation of the ATF and ground anchors after the project is over. 

 
Anchor Installation Procedures  

 
Prepare Plans and Submittals 
 
The Project Team prepares all final equipment, procedural, and materials certification 
submittals prior to commencement of construction.  Key personnel attend the pre-
construction meetings with all involved agencies and parties. Plans include the Health and 
Safety Plan, Traffic Control Schedule, Erosion Control Plan, Storm Water Control Plan, 



 
 
 

 

 

Installation Quality Control Plan, and material certifications.  The Team works in close 
consultation with the CDOT, BLM, Colorado Department of Parks and Recreation, the 
Colorado State Patrol, and the project designers during this phase, to ensure all 
environmental concerns, technical issues, and potential problems identified by the group are 
addressed.  
 
Mobilization 
 
The Project Team intends to source its rental equipment and incidental supplies and 
materials needed from local firms in Fremont and Chaffee Counties.  Most rental support 
equipment is mobilized from Canon City or Salida. Table 1 lists the equipment we anticipate 
mobilizing for this project. 
 
Crews will be hired locally from the canyon communities, Canon City, or Salida.  Our team 
members are familiar with the level of craft labor for operators and construction workers 
from this area.  Our staff has experience on geotechnical projects in this area using the 
available local labor and sub-contracting sources. 
 
HBI sets up a small site office in a single axle pup-trailer with a complete workshop at the 
Railroad Siding (centrally located Construction Staging Area at Texas Creek) (CSA) 
designated for support of the overall project. Locking Sea containers are used to store all 
equipment, tools, and supplies.    
 

TABLE 1- BASIC EQUIPMENT LIST  
 
  

Description No. 
Units 

Source Tasks/Comments 
  

6000lb telescoping 
rubber-tired forklift/ 
loader 

2 Local Rental Handling palleted cement, super-
sacks, equipment, anchor bars, 
loading/ unloading; support units at 
the PSA. 

375 cfm high pressure 
Compressor 

3 Local Rental For flushing cuttings inside drill 
casing; mounted on support unit w/ 
grouting equipment. 

375 cfm compressor 2 Local Rental For hand drills and smaller 
machine drills 

Job Johns 3-4 Local Service 
Rental 

Weekly Service 

    
Trash Dumpster, bear-
proof. 

3 Local Service Construction trash 

Water Truck 3 Local Service 
Rental 

For supplying water to support 
units 

Chemgrout model CG-
500 Grout mixer and 

3-4 HBI Equipment Self contained portable batching, 
mixing, and pumping unit for 



 
 
 

 

 

pumping unit mounted on 
trailer or rail car with 
compressors noted 
above. 

producing slurry grout for anchors. 
 Support Unit has water tank, 
compressor/ genset and all support 
equipment for the drills. 

Tractor and semi-trailer 
mounted support unit 

3 HBI Equipment For supporting grouting and 
compressed air service to the 
drilling operations on the Hwy side 

Flat-car mounted support 
unit 

1 HBI Equipment For supporting grouting and 
compressed air service to the 
drilling operations on the rail side 

Klemm KR 2510 
Hydraulic excavator-
mounted drill with all 
drilling tools  

2 HBI Equipment Drilling and setting cased and 
uncased rock anchors within 25 
feet of lane centerline. Cat 325 
Units equipped with rubber-track 
plates on tracks to prevent scuffing 
pavement 

Klemm 2510 drilling mast 
set up for operating 
suspended from crane 
leads. 

1 HBI Equipment Drilling and setting cased and 
uncased rock anchors on slopes 
greater than 25 feet from lane 
centerline. 

Bob-cat mounted TEI drill 
all  

1 HBI Equipment Small mobile machine drill for 
setting ground anchors off Hwy/ RR 

Berretta rubber-track 
mounted small mobile 
drill 

1 HBI Equipment Small mobile machine drill for 
setting anchors off Hwy/RR 

Hydraulic-powered hand 
rock drills 

3 HBI Equipment Hand held drills for drilling holes 
into solid rock, complete with 
portable hydraulic power-pack 
units. 

Drill Transport Trailer 2 Local Rental Tractor and trailer for moving 
crawler-mounted drilling equipment 
between work areas, and drill mast 
to crane work locations. 

Hydraulic drill power unit 1 HBI Equipment Truck mounted for supplying power 
to crane-supported drill mast 

Truck-Mounted Hydraulic 
Crane (e.g. Grove 
TMS875c) 

1 Rental with 
operator 

For crane-supported drill mast 

Boom truck 2 Local rental For distributing ATF units and 
collecting ATF’s after project is 
over. 

Crew Pickup Trucks 10  For personnel transport.  Some 
equipped for high-railing on railroad 
tracks 

Fueling/ Service truck 2 Hired Outfit To provide fuel and maintenance of 
heavy equipment 



 
 
 

 

 

Shop Trailer 2 HBI Equipment Self contained shop and office 
trailer for equipment support 

Shipping/sea container,  5 HBI Equipment For secure storage of tools 
equipment, and supplies at Staging 
area. 

Fisher-Porter 
electromagnetic flow 
meter, with totalizer 

3 HBI Equipment Digital electronic slurry-grout flow 
measurement and control unit, with 
back-up unit. 

Digital flow and pressure 
meter 

3 HBI Equipment Water and permeability testing 

 
 

TABLE 1- EQUIPMENT LIST-continued 
 

Prepare Site and Project Environmental Controls 
 

The OTR Construction Team maintains an organized, clean, and professional work site at 
all times.  Waste and pollution control are an important part of our operations.  The main 
concerns for pollution control associated with the drilling and grouting operations are control 
and disposal of drill cuttings, waste grout, and washout water.  We anticipate using cyclone 
collectors (vacuum collection)   to control drill cuttings at the collar of the hole, as well as air-
mist injection to control dust from rock drilling with the smaller machine drills.  Cuttings are 
directed into a hopper that collects drill cuttings for daily transport and disposal at the 
sediment pit in the central CSA. Once operations are concluded, the sediment pit is cleaned 
out, backfilled, compacted and the area cleaned, restored, and re-seeded. 
 
Any waste grout and wash water are circulated back into waste tanks mounted on the 
support trailer.  The tanks are emptied each shift at the designated, CSA disposal pit. An 
orange construction fence is attached to a five-strand barbed wire enclosure around the 
sediment pit, to prevent cattle and people from entering the disposal area. A gate is closed 
when the sediment basin site is not attended. Each week, the hardened cement waste is 
excavated and disposed of at a landfill where construction debris is permitted. 
 
Each anchor installation crew is equipped with a complete set of drums, spill kits, absorbent 
pads, and containers for handling any hydraulic fluid or oil leakage. An approved secure 
waste fluids enclosure is established at the CSA for handling waste lubricants and fluids 
from equipment maintenance. Equipment maintenance is only carried out at the CSA, not in 
the field locations.  All waste fluids are periodically transported in sealed containers by 
approved equipment maintenance providers to the proper recycling locations off-site. 
 
Construction debris and trash is contained in a closed bin on each support trailer. A roll-off 
container at the CSA periodically receives trash and debris from the bins, and is serviced by 
approved contracted waste management firms to an approved landfill. 
 



 
 
 

 

 

 
Set up Support Systems and Drilling and Grouting Operations. 
 

Water Supply 
 
A heavy HDPE plastic water storage tank is mounted on each drill support unit.  The tank is 
filled as needed by a water truck from designated private sources dedicated to the 
construction project.  The tanks hold water for grout mixing, and drilling operations. A waste-
water tank is also included on each support unit trailer 
 
Water pumps include moyno-type progressive cavity pumps for air-mist injection during rock 
drilling. These are the same type of pumps used to pump grout. 

 
Cement Storage 
 
Permanent materials for this job include Portland cement.  Palleted, bagged cement is used 
for ease of handling and storage. Cement is stored in plastic wrapped pallets to protect 
cement from moisture. The pallets are loaded onto the support unit trailer each day to 
service the grout mixing operations.   
 
Additives 
 
Additives for mixing various grouts are stored on-site. We anticipate having a 
superplasticizer and retarder on site for use as needed, dictated by actual grouting 
response. The plasticizer is Kao Corp. “Mighty 150” superplasticizer. It is mixed according to 
the manufacturer’s recommendations to reduce water and provide better flowability as 
dictated by grouting response. Kao Mighty 150 is certified by the Portland Cement 
Association as meeting the requirements for a type A (water-reducing) and type F (water 
reducing, High Range), chemical admixture in ASTM C494-80. 
 
Kelco-crete: A seaweed-derived material mixed into grout to close off and seal large leaking 
fissures and piping cavities.  A handful in a hopper of grout results in a flash-setting grout 
that begins hardening as soon as it stops flowing.  It is useful for sealing off large piping 
cavities in drill holes. 

 
Bentonite: Wyo-Ben or Baroid brand bagged, powdered bentonite clay 

 
 
Equipment Descriptions 
 

Drilling Equipment 
 

Three large drilling units are planned for the project, as well as several smaller machine drills 
and hand-held equipment.  A drilling crew will be assembled around each of the three large 
drills, and a fourth around the smaller machines and hand drills as follows: 
 



 
 
 

 

 

.   
 
Drill-1 Klemm KR 2510 Hydraulic drill mounted on tracked Cat-325 excavator  
This is a powerful machine, specifically designed for geotechnical foundation and rock 
drilling. These machines are routinely used for drilling both overburden, and bedrock.  Drill-1 
is configured for cased duplex-rotary percussive drilling and self-drilling anchors. The 
machine is configured to reach anchor locations within 25 feet from the centerline the 
riverside lane or the railroad tracks.  It is equipped with rubber-pads on the tracks to avoid 
scuffing or marking the highway pavement.  This machine has a full crew and support trailer 
that contains compressed air service, water, grouting equipment, and a supply of ground 
anchors.   

 
 

Drill-2 Klemm KR 2510 Hydraulic drill mounted on tracked Cat-325 excavator  
Same machine as Drill-1, except it is configured only for percussion drilling self drilling 
anchors from a rotary carousel drill rod holder.  It is equipped with rubber-cleats on the tracks 
to avoid scuffing or marking the highway pavement.  This machine also has a full crew and 
support trailer that contains compressed air service, water, grouting equipment, and a supply 
of ground anchors. 
 
 
 Drill-3 Klemm KR 2510 Hydraulic drill mast set up for crane-supported drilling  
This is the same drilling mast as Drills 1 and 2 above, but is configured to be suspended from 
a crane.  The diesel-electric hydraulic power unit is separately mounted on a truck and the 
hydraulic hoses and controls are connected to the mast via a suspended cable bundle. The 
mast is configured for percussion drilling self drilling anchors from a rotary carousel drill rod 
holder, or for cased hole duplex-drilling as conditions warrant. The unit can be suspended 
from motor-cranes of different sizes to get the reach needed to access the ATF locations 
farther down the bank than can be reached by Drills 1 &2.  This drill mast can also be 
suspended from a rail-mounted crane for use on the railroad side of the project.  This 
machine also has a full crew and support trailer that has compressed air service, water, 
grouting equipment, and a supply of ground anchors. 
 
 
Crew-4 Rubber-tired and rubber tracked small-size drills, hand drills, anchor testing. 
 
The fourth crew will use a variety of small bob-cat mounted or rubber-tracked mini-excavator 
mounted rock drills to install anchors at locations well away from the highway or railroad.  
Specifications for a few of these machines are included.  This crew will also be assigned to 
install anchors in limited access locations that use hand-held drilling equipment.  The drills 
are transported to the work areas on small trailers behind the crew pick-up trucks. A separate 
support unit that contains the compressor, grouting equipment, and supply of anchor 
materials is mounted on a flatbed truck that is equipped with a crane arm.  Longer air and 
grout hoses are supplied with this support unit so that it can be stationed on the existing 
nearby access roads and serve several ATF locations from the same spot. This same 
support equipment is used with the hand held rock drills used at some locations. 

 



 
 
 

 

 

Grouting Equipment 
 
Slurry Grout 
 
The slurry grouting system is capable of supplying grout at variable pressures, measured at 
the pump, up to 300 psi and at rates of 2cf to15cf per minute, as required to suit the 
application. The units are Chem Grout CG-500 high-shear colloidal mixing and pumping 
plants, specifically designed to mix and pump neat cement grouts. These are double-drum 
mixers with built-in holding tanks, eliminating the need for a separate holdover tank.  The 
pumps on these units are progressive-cavity “moyno-type”.  The units are air-powered from 
the compressor.  
 
A return-circulation grouting system is used. A saunders-type valve controls flow and 
pressure by regulating bypass return to the grout pump. Injection is controlled with valves at 
the injection header at the anchor location by the grouting technician. Valves allow grout flow 
to be shut off while maintaining flow and spillage is minimized while moving between 
anchors. 

 
Grout-flow metering equipment consists of a Fisher-Porter electro-magnetic flow meter with 
a totalizer for digital readout of flow rate, pressure, and cumulative take in gallons. A header 
and calibrated valve system controls grout flow to each injection point. Digital, calibrated 
water meters are used to precisely batch and mix any range of grout mixes that might be 
needed to address the actual grouting conditions.  HBI’s grout plant can mix grout down to 
0.2 water-cement ratio if required. 
 
All required mixing charts, thinning charts, thickening charts, mix yield data, and compiled 
daily grouting data are available in chart and print form, as well as electronically via the on-
site lap-top supported grouting management program.  
 



 
 
 

 

 

 

Pressure Gauge 

Shut-off valve 

GROUT 

High Shear colloidal cement-grout mixing and 
pumping plant, w/ output pressure gauge and 
pump controls 

Electronic 
Flow meter 

Inlet and bypass pressure-control 
header with pressure gage, flow 
meter, and control valves at the 
injection point. 

Schematic diagram of re-circulating slurry-grout injection delivery system. 
Injection pressure is maintained with return valve. 

 

Supply Valve 
Return valve (pressure control) 

Return line 

Anchor bar valve 

Sample 
Port 



 
 
 

 

 

 
Drilling, Setting, and Removal of Ground Anchors 
 
General Construction Sequence 
 
Based on the developed and agreed upon overall project schedule, each crew and drill is 
assigned a series of anchor locations to install for each Section of a given Area.  Anchor 
installation on the railroad side can be accomplished year round, depending on time frames 
governing any environmentally sensitive areas and weather conditions.   Anchor installation on 
the highway side is only prosecuted during the non-summer months.  It is envisioned that during 
the summer months, all four crews will be working on the railroad side.  During the fall, early 
winter, and spring, all the crews are working on the highway side, but not in the same areas at 
any given time.  
 
At this time the schedule is constructed around the equipment packages envisioned to complete 
the work in the allotted time frame, and summarized on the attached spread sheet down to the 
sections of each area, with a total number of days estimated for anchor installation.  It is 
important to realize that three or four crews are each working on different sections on a given 
day, and that the total of days (anchor installations) for each section will occur in multiple visits 
at different times with different equipment set-ups. 
 
The work is sequenced so that one crew based in Salida begins working from the west side with 
Drill-1, and the second crew based in Canon City begins working from the east side using Drill-
2. The crane-drill (crew-3) would work on the railroad side or in the middle areas. Each crew 
installs only the anchors associated with the configuration of their drilling equipment, skipping 
those locations where a different type of drilling is necessary.   This means that each section is 
visited at different times by the different equipment needed to install the anchors. There could 
be weeks or even months between visits to an individual section.  
 
Crew 4 has the fewest anchors to install, and is mostly independent of the other crews. 
Following completion of the foot-access and off-highway anchors, Crew 4 will begin 
systematically proof-testing 5% of all anchors, and torque-testing at least one anchor at every 
ATF location. 
 
When the Drill-1 and Drill-2 crews meet in the middle, they exchange equipment, and begin to 
work back the way they came, completing the skipped-over anchors with the alternate drilling 
equipment.  This staging is carefully controlled by the master schedule and project scheduler.  
All section-timing and environmental constraints are factored into the schedule. Each crew 
works on their assigned locations only when and as directed by the project scheduler. 
 
General Equipment Layouts 
 
This section describes the general layout and construction sequence for the different drilling 
equipment packages described above. Each Drill has its own crew and support equipment that 
move with it along the route to install the ground anchors. The drills are supplied with fuel, each 
night by a fueling truck.  Anchor materials, water, and grout are transported to the drills by the 
support units that return to the CSA each day for restocking of supplies and materials. 



 
 
 

 

 

Highway Side Construction 
 
 
Drill 1 and 2_Klemm KR 2510 Hydraulic drill mounted on Cat 325 excavator chassis. 
 
The equipment packages for Drills 1 and 2 consist of the drill, a tractor and semi-trailer to 
transport the drill to the work area, and a tractor and trailer-mounted support unit. The support 
unit stays adjacent to the KR 2510 drill in the river-side highway lane in front of or just behind it.  
 
The support units are custom built and include the following equipment mounted on a semi-
trailer: 

• Small hydraulic crane-arm  
• Air compressor 
• Cyclone cuttings collector 
• Grout Plant 
• Water Tank and Pump 
• Waste water Collection Tank 
• Rack/ bins for Anchor Bar Supply 
• Bagged grout storage 
• Small electric generator 
• Trash bin 
• Holding bin for drill cuttings 
• Porta-John 

 
Daily Construction Operations 
 
The following is a general overview of typical daily operations for crews using the KR-2510 
track-mounted drills on US Hwy 50: 
 

• The crew and project scheduler coordinate flagging and traffic control operations for the 
project section scheduled for work.   

 
• Once traffic control is set up, the traffic control crew radios such to the anchor crew, and 

the semi trailer arrives to deliver the KR 2510 drill.  These machines are equipped with 
special un-cleated flat-rubber growsers (“parade tracks”) so that they will not scuff or 
scratch the pavement.  They are unloaded directly onto the pavement and the drill 
transport tractor and trailer leaves the site. 

 
• The support unit trailer arrives from the PSA and is positioned behind the drill.  

Compressed air lines and the vacuum line to the cyclone cuttings collector are 
connected to the drill.  The anchor-rod carousel on the drill is loaded with anchor rods 
using the small hydraulic crane arm on the support unit. 

 
• The KR 2510 operator begins drilling anchors at the ATF locations assigned to the crew. 

 A technician on foot assists with accurate collaring of the holes at the surveyed 
locations.  



 
 
 

 

 

• The cyclone cuttings collector (vacuum) sucks up drill cuttings as they rise to the collar 
of the hole. Cuttings are discharged into an enclosed bin. 

 
• Once the hole is drilled to proper depth the anchor is grouted or set and expanded into 

position.  Grout is batched on board the support unit by the equipment and methods 
described above.  Any waste grout is re-circulated to the waste tank/tub on the support 
unit. 

 
• After completing all four anchors at the ATF location, the drill moves down the highway 

to the next assigned location.  The support unit follows it closely, and the anchor setting 
process is repeated. 

 
• A water truck may arrive during the shift to re-supply the water tank on the support unit. 

It is positioned in the lane on the opposite side from the support unit, so that only one 
traffic lane is occupied. 

 
• At the end of the work shift, the drill is either trammed up or down the highway to a safe 

location well off the highway where it is parked overnight, or the transport trailer is 
summoned and the drill is moved to a designated safe parking area. 

 
• The support unit returns to the PSA where it is fueled, serviced, and re-stocked with 

supplies for the next shift. Waste water and drill cuttings are emptied into the disposal 
areas at the PSA. 

 
• The drill is fueled and serviced by the fueling truck during the night so that it is ready for 

the next days work. 
 
This sequence is repeated daily for those locations in a given section that are assigned by the 
project scheduler. 
 
 
 
Drill 3_ Klemm KR 2510 Hydraulic drill set up for crane-supported operations. 
 
The equipment package for Drill 3 is similar to those for Drills 1 & 2. It consists of the KR 2510 
drill mast and cable leads. A tractor and semi-trailer transports the drill mast to the work area. A 
truck-mounted hydraulic crane, similar to the Grove TMS 875c described in the equipment 
specifications section is positioned at the work area each day.  The trailer-mounted support unit 
is the same as for drills 1&2. The package also includes the drill hydraulic power unit mounted 
on a short flatbed truck. The support unit and power unit stay adjacent to the crane in the river-
side highway lane in front of and just behind it.  
 
Daily Construction Operations 
 
The following is a general overview of typical daily operations for crews using the KR-2510 
crane-supported drill on US Hwy 50: 



 
 
 

 

 

 
• The crew and project scheduler coordinate flagging and traffic control operations for the 

project section scheduled for work.   
 
• Once traffic control is set up, the traffic control crew radios such to the anchor crew, and 

the semi trailer arrives to deliver the KR 2510 drill mast.  The motor crane rolls in to the 
work site and sets up at the designated ATF location. 

 
• The drill mast is hooked to the crane and hoisted off the transport trailer.  The transport 

trailer leaves the work site. 
 
• The truck-mounted drill hydraulic power unit arrives and is positioned next to the crane.  

The hydraulic power lines and control lines are connected by quick-disconnect couplings 
to the drill mast lines. 

 
• The support unit trailer arrives from the PSA and is positioned behind the drill.  

Compressed air lines and the vacuum line to the cyclone cuttings collector are 
connected to the drill mast.  The anchor-rod carousel on the drill is loaded with anchor 
rods using the small hydraulic crane arm on the support unit. 

 
• The crane operator positions the drill mast at the correct angle and location for each 

anchor, as directed by the driller, who operates the drill on the mast by remote control.  
 
• For angled holes, reaction cables are connected to the crane body. 
 
• The drill operator begins drilling anchors at the ATF locations.  A technician on foot 

assists with accurate collaring of the holes at the surveyed locations.  
 
• The cyclone cuttings collector (vacuum) sucks up drill cuttings as they rise to the collar 

of the hole. Cuttings are discharged into an enclosed bin. 
 
• Once the hole is drilled to proper depth the anchor is grouted or set and expanded into 

position.  Grout is batched on board the support unit by the equipment and methods 
described above.  Any waste grout is re-circulated to the waste tank/tub on the support 
unit. 

 
• After completing all four anchors at the ATF location, the drill mast is lifted clear, and if 

the next ATF location is adjacent, the crane moves down the highway to the next 
assigned location. If the next location is not adjacent, the mast transport trailer returns 
and the drill mast is placed on the trailer but not disconnected from the crane.  The 
crane then trams down the highway to the next location. The support unit and power unit 
follow it closely, and the anchor setting process is repeated.  

 
• A water truck may arrive during the shift to re-supply the water tank on the support unit. 

It is positioned in the lane on the opposite side from the support unit, so that only one 
traffic lane is occupied. 



 
 
 

 

 

 
• At the end of the work shift, the drill mast is returned to the transport trailer, and the 

equipment is moved away to a safe location well off the highway where it is parked 
overnight. 

 
• The support unit returns to the PSA where it is fueled, serviced, and re-stocked with 

supplies for the next shift. Waste water and drill cuttings are emptied into the disposal 
areas at the PSA. 

 
• The crane and power supply units are fueled and serviced by the fueling truck during the 

night so that they are ready for the next days work. 
 
This sequence is repeated daily for those locations in a given section that are assigned to the 
crane-supported unit by the project scheduler. 
 
 
Crew-4 Rubber-tired and rubber tracked small-size drills, hand drills, anchor testing. 
 
These machines are small in size and are transported on conventional tandem axel trailers 
behind pick-up trucks. Drilling work is conducted well off the Highway and railroad. 
 
Daily Construction Operations 
 
The following is a general overview of typical daily operations for crews using the small bob-cat 
and mini-excavator-mounted drills, staged from US Hwy 50: 
 

• The crew and project scheduler coordinate flagging and traffic control operations for the 
project section scheduled for work.  Generally traffic control will consist only of warning 
signs for shoulder work, and alerts for possible trucks entering or leaving the highway.  
Lane closures are not required. 

 
• Once traffic control is set up, the traffic control crew radios such to the anchor crew, and 

the drill trailer and crew truck arrive and get into the designated off-highway staging 
area.  The low-bearing pressure machines are unloaded directly onto the ground. 

• The small drill is trammed to the ATF location along a pre-flagged specified access route 
that avoids steep slopes, trees, and sensitive vegetation, 

 
• The support unit trailer arrives from the PSA and is positioned in a staging area on an 

existing access road or trail near the ATF locations.  Compressed air lines are run out to 
the drill.  The anchor-rods are carried to the ATF location by hand.  

 
• The drill operator begins drilling anchors at the ATF locations assigned to the crew.  A 

technician on foot assists with accurate collaring of the holes at the surveyed locations.  
 
• An air-mist injection or cyclone collector is used to control dust and collect cuttings at the 

collar of the hole. Cuttings are placed in buckets and returned to the bin on the support 



 
 
 

 

 

unit 
 
• Once the hole is drilled to proper depth the anchor is grouted or set and expanded into 

position.  Grout is batched on board the support unit by the equipment and methods 
described above, and pumped down to the ATF locations though long re-circulating 
hoses.  Any waste grout is re-circulated to the waste tank/tub on the support unit. 

 
• After completing all four anchors at the ATF location, the drill moves to the next assigned 

location nearby.  The support unit is repositioned as needed, and the anchor setting 
process is repeated. 

 
• A water truck may arrive during the shift to re-supply the water tank on the support unit.  

 
• At the end of the work shift, the drill is moved to a safe location well off the highway 

where it is parked overnight, or the transport trailer is summoned and the drill is moved 
to a designated safe parking area elsewhere. 

 
• The support unit returns to the PSA where it is fueled, serviced, and re-stocked with 

supplies for the next shift. Waste water and drill cuttings are emptied into the disposal 
areas at the PSA. 

 
• The drill is fueled and serviced by the fueling service truck during the night so that it is 

ready for the next days work. 
 
This sequence is repeated daily for those locations in a given section that are assigned by the 
project scheduler. 
 
 
 
Railway Side Construction 
 
Construction procedures for anchor installation on the rail road side of the project are similar in 
most respects to those for the highway side.  The same equipment packages described above 
will all be used on the railroad side during the course of construction.   
 
Major differences include: 
 

• All construction operations are staged from the railroad yard designated as the 
Construction Support Area (CSA).  Railroad operations including equipment and 
personnel transport are coordinated by the project railroad traffic control manager. 

 
• Two small yard-locomotives and high-rail-mounted trucks are used to tram equipment 

and personnel to the work areas.  
 
• The drill support units are mounted on custom built railroad flat cars or high-rail trucks. 

 



 
 
 

 

 

• Track Drills are mounted on flat cars and moved into position for anchor installation. 
 
• Track drills can be dismounted from the flat cars using ramps so that they can access 

ATF locations farther away from the track centerline. 
 
•  A special rail-mounted sectional crane is used for crane-supported drilling operations. 
 
• Highway Traffic control is not required. 

 
 
Anchors 
 
Anchors consist of either hollow self-drilling steel bars, threaded expansion-shell “point 
anchors”, or extendable Swellex friction anchors, depending on the actual geologic conditions at 
each ATF location (refer to the Golder Associate report of November 15, 2006 for a description 
of anticipated ground conditions and each anchor type).  Drilling procedures for each condition 
are described below. 
 
 
Open Hole in Solid Rock 
 
For holes in solid rock without any unconsolidated overburden, the hole is advanced with a 
hydraulic top-hammer drill or hand-held hydraulic rock drill to design depth.  Air or water is used 
to flush the cuttings. The drill steel is withdrawn and a spin-lock friction “point anchor” is set in 
the open hole and torqued to specifications. Cuttings are sucked from the collar of the hole by 
the cyclone collector, or wet cuttings are shoveled into buckets.  Some cuttings are saved in a 
labeled container for later reclamation of the holes at each ATF location. There is no grouting 
involved in setting the spin-lock anchors. The anchorage is provided by the mechanical 
expansion shell tightened in the rock hole. 
 
Reclamation 
 
After the anchor is no longer needed, the threaded rod is loosened and the anchor is withdrawn 
from the hole.  The hole is patched with non-shrink mortar and the original cuttings are placed 
into the mortar mix to blend in with the surrounding rock face. 
 
 
Overburden or Loose Rock-Fill over Shallow Bedrock, Boulder Fill 
 
Threaded, hollow self-drilling steel anchor bars are advanced down through loose rock fill and 
overburden by a hydraulic top-hammer drill.  The rods use a disposable rock bit that stays in the 
hole. Drilling parameters such as rate of advance, bit pressure, and circulation loss/return are 
carefully recorded so that the condition of the materials along the hole is determined.   
Once a solid section of boulder or bedrock is intercepted that meets minimum anchorage depth 
requirement, cement grout is pumped through the bar in a precise volume to fill the “rock 
socket”. The grout cures in the rock socket and provides the anchorage for the bar. Any cuttings 



 
 
 

 

 

that return are sucked from the collar of the hole by the cyclone collector. 
 
 
Reclamation 
 
After the anchor is no longer needed, the upper part of the threaded rod is loosened and 
removed from the top of the hole.  The lower part of the rod is left in the ground 12 inches below 
surface.  The loose fill or rock debris around the collar of the hole is allowed to settle in and fill 
the upper part of the hole.  The fill is tamped into place in the hole and raked- and re-graded to 
match the surrounding slope.  If the collar of the hole is in solid rock or a boulder, the hole is 
reclaimed as for solid rock above.  The hole is patched with mortar and the original cuttings are 
mixed into the mortar mix to blend in with the surrounding rock face. 
 
Deeper Overburden or Loose Soils and Fill, No Bedrock 
 
Steel surface casing is set into the soils using a duplex (double-rod) top-hammer drilling system, 
with an air-mist flush.  Drilling parameters such as rate of advance, bit pressure, and circulation 
loss/return are carefully recorded so that the condition of the materials along the hole is 
determined.  Any cuttings that return are sucked from the collar of the hole by the cyclone 
collector.   Once casing is set through the overburden and soils to the anchor design depth, the 
inner string of drill rods is tripped out and a threaded steel bar with PVC centralizers is inserted 
into the casing until it is standing on bottom.  The casing is filled with grout through a tremmy 
tube from bottom to top and the casing is withdrawn incrementally from the ground, allowing the 
grout to bond the thread bar to the formation soils.  A short upper piece of bar above a coupler 
is provided with a PVC plastic bond-breaker coating to prevent the grout from bonding to the 
short top section of the thread bar.  Anchorage is provided by the grout-soil bound strength 
along the bar.  
 
Reclamation 
 
After the anchor is no longer needed, the upper part of the threaded rod is loosened from the 
coupler and removed from the top of the hole.  The bar is provided with a PVC plastic bond-
breaker to prevent the grout from bonding to the upper removable section.  The upper 12 inches 
of grout are broken out of the hole and removed, and the hole is covered with soil or loose fill 
and tamped or compacted and seeded. Broken grout pieces are collected and removed from 
the site. 
 
Deeper Overburden or Loose Soils Over Broken, Fractured Bedrock 
 
Steel surface casing is set to the top of bedrock using a duplex top-hammer drilling system as 
described above.  An air flush is used.  Drilling parameters such as rate of advance, bit 
pressure, and circulation loss/return are carefully recorded so that the condition of the materials 
along the hole is determined.  Any cuttings that return are sucked from the collar of the hole by 
the cyclone collector. Once casing is set through the overburden down to bedrock, the inner drill 
string and bit is unlatched from the casing shoe, and drilling continues downward through the 
bedrock without the casing, forming the “rock socket”.  Once the rock socket is deep enough, 
the inner string of rods is tripped out of the hole and an extendable Swellex friction rock bolt is 



 
 
 

 

 

inserted down into the rock socket. The soft steel Swellex element is expanded using water-
pressure according to the manufacturer’s instructions until the friction element is fully expanded 
in the rock socket, providing the anchorage.  The steel casing in overburden is then removed 
from the hole and the overburden settles around the upper part of the bolt.  No grouting is 
required for this type of anchor.   
 
Reclamation 
 
After the anchor is no longer needed, the upper part of the Swellex rod is uncoupled and 
removed from the top of the hole.  The lower part of the rod is left in the ground 12 inches below 
surface.  The loose fill or rock debris around the collar of the hole is allowed to settle in and fill 
the upper part of the hole.  The fill is tamped into place in the hole and raked- and re-graded to 
match the surrounding slope.  If the collar of the hole is in solid rock or a boulder, the hole is 
reclaimed as for solid rock above.  The hole is patched with mortar and the original cuttings are 
placed into the mortar mix to blend in with the surrounding rock face. 
 
 
 
Project Management 
 
QA/QC and Documentation 
 
The OTR team uses a lap-top supported project management software system to document and 
analyze all aspects of the drilling and grouting program.  A technician inputs drilling logs, and 
grout pumping data into the software program on a daily basis.  Graphic and descriptive logs 
are printed off for submission to the engineer.  A snapshot of each production quantity for the 
project, and cumulative footage of drilling is always available to the engineer. 
 
HBI’s lap-top supported QA/QC system is down-loaded via the inter-net to the main server in 
Denver each day. The data can then be e-mailed via the inter-net to any interested party. 
 
Back-up for the software system is provided by the hard-copy paper field forms and logs 
completed in the field on a daily basis.  A complete paper grouting log is kept for every stage of 
every hole.  Field drill logs, water testing logs, and grout logs are copied and provided to the 
engineer. The paper-trail of field data creates a redundant base-record of the work performed. 
All these logs are filed in the office on-site, as well as copied to the main office in Denver, and 
provided to the site engineer/inspector. 
 
Grout samples are pulled from each different batch and tested in accordance with: 
 

 STANDARDS AND REFERENCES 

A. The most recent version of the following testing methods or standards: 

1. ASTM C150 Compliance Standard for Portland Cement 



 
 
 

 

 

2. ASTM C143 Test Method for Slump of Portland Cement Concrete 

Test Cylinders are cast as directed by the engineer for compressive strength testing by others.  

 
Anchor Testing Procedures 
 
Standard Practice requires that 5% of the ground anchors be proof tested.  This requires that 
approximately 450 random anchors be tested by applying assigned test loads with a hydraulic 
jack apparatus.  Additionally, due to the highly variable nature of the ground conditions in which 
the anchors are installed, it is anticipated that one of the four anchors at each ATF location will 
be test-loaded by a measured torque applied to the anchor bar nut and plate. 
 
Proof Testing 
 
A random list of anchors is computer generated for proof testing.  The testing crew is assigned 
the locations on a daily basis by the project scheduler. No traffic control measures are needed. 
 
The two man crew has a pick-up truck with tool boxes that contain the testing equipment. Proof 
testing equipment includes: 
 

• A small hydraulic jack with a hollow center piston. 
• A hand pump with calibrated pressure gauge that connects via a hydraulic hose to the 

jack. 
• Several steel plates, extension bar section, coupler, and nuts to fit the anchor bars 
• A tripod, magnetic stand and dial indicator.  
• Steel jack stool. 
• Two backpacks for transporting the equipment. 
• Pre-printed test forms 

 
The Proof-Testing Procedure is generally as follows: 
 

• The crew parks the pick up truck or the (high-rail truck) in a safe location off the 
highway and walks to the anchor locations with the equipment.   

• A coupler and extension section of thread bar is attached to the anchor bar. 
• The jack stool and hollow stem jack is set over the bar extension and connected to the 

hand pump. 
• The plate and nut are installed such that the jack will push outward (pull) on the anchor 

bar. 
• The tripod, magnetic stand, and dial indicator are positioned to measure any movement 

or elongation of the anchor bar.  
• The jack is pressured-up in specified increments with the hand pump.  Gauge pressure 

and dial indicator movement measurements are recorded on the test forms. 
• The equipment is disassembled and the crew heads to the next test location.   

 
 



 
 
 

 

 

Torque Load Testing 
 
Torque load testing is accomplished in similar fashion as above.  One of the four anchors at 
each location is loaded by applying a specified maximum torque with a calibrated torque 
wrench. Results are recorded on the forms. The testing is done by a two man crew moving 
between the locations on foot. 
 
Anchor Transition Frame Installation 
 
After the ground anchors are installed at each cable end location, an Anchor Transition Frame 
(ATF) is assembled and attached to the anchors in preparation for cable installation. ATF units 
consist of square-section steel tubes, a steel tube frame, cables, pins, nuts and other attaching 
hardware. They are easily assembled and adjusted with simple hand tools (wrenches, pliers, 
hammer, alignment pins, etc.).  ATF’s are pre-manufactured and bundled into a package or 
“kit” for field assembly.   
 
The conceptual procedure for distributing and assembling the ATF’s is as follows: 
 

• Packaged ATF assemblies are loaded onto a flat-bed boom truck a day before they are 
needed in a given section.  

  
• The project scheduler coordinates traffic control for the area and section where the 

ATF’s are to be distributed. 
 
• The boom truck crew coordinates with traffic control and moves slowly down the 

highway, placing the ATF kits near the cable end locations. (this could be done at night) 
 
• Two-man assembly teams travel to the work area by pickup truck and move on foot 

between the cable end locations. 
 
• The crews assemble the ATF’s onto the ground anchors and perform preliminary 

adjustment using hand tools. 
 

• ATF assembly is staged and sequenced to accomplish the task in the scheduled 
window for each area, ahead of the cable installation work.  

 
Anchor Transition Frame Removal 
 
The ATF units are disassembled in reverse order of construction.  The parts are bundled 
together with tie-wire and marked with florescent flagging for collection by the flat-bed boom 
truck.  The ATFs are collected by the boom truck moving along the highway or railroad.  The 
steel ATF parts are eventually taken to the steel mill in nearby Pueblo, Colorado, or other 
similar outlet for recycling. 
 
Following disassembly of the ATF, the crew performs anchor removal and reclamation as 
described above for the various anchor types. 



 
 
 

 

 

 
 
 
 
 



          Anchor and Anchor Transition Frame (ATF) Instalation Schedule  

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
1 2,872,591.22 1,244,185.80 6,930.43 FOOT 0.5     0.25 

1 2,872,759.03 1,244,274.12 6,928.07 RUBBER 
TRACK   0.5   0.25 

2 2,872,619.29 1,244,161.03 6,928.74 CB3 0.6668     0.25 

2 2,872,774.95 1,244,242.95 6,927.32 RUBBER 
TRACK   0.5   0.25 

3 2,872,646.74 1,244,130.39 6,927.44 CB 0.5     0.25 

3 2,872,789.86 1,244,227.45 6,927.22 RUBBER 
TRACK   0.5   0.25 

4 2,872,668.39 1,244,102.78 6,926.71 CB 0.5     0.25 

4 2,872,845.05 1,244,222.59 6,928.24 RUBBER 
TRACK   0.5   0.25 

5 2,872,705.38 1,244,073.43 6,925.69 CB3 0.6668     0.25 

5 2,872,839.77 1,244,235.40 6,929.45 RUBBER 
TRACK   0.5   0.25 

6 2,872,737.85 1,244,057.74 6,924.79 CB3 0.6668     0.25 

6 2,872,852.24 1,244,195.62 6,926.13 RUBBER 
TRACK   0.5   0.25 

7 2,872,779.17 1,244,042.32 6,923.66 CB3 0.6668     0.25 

7 2,872,848.62 1,244,202.01 6,926.57 RUBBER 
TRACK   0.5   0.25 

8 2,872,813.09 1,244,032.57 6,922.92 CB3 0.6668     0.25 

8 2,872,871.68 1,244,167.28 6,923.89 RUBBER 
TRACK   0.5   0.25 

9 2,872,847.75 1,244,024.50 6,922.40 CB3 0.6668     0.25 

9 2,872,902.25 1,244,149.79 6,922.85 RUBBER 
TRACK   0.5   0.25 

10 2,872,887.95 1,244,015.01 6,922.27 CB3 0.6668     0.25 

10 2,872,906.10 1,244,148.27 6,922.80 RUBBER 
TRACK   0.5   0.25 

11 2,872,922.95 1,244,012.69 6,922.13 CB3 0.6668     0.25 

11 2,872,940.55 1,244,141.90 6,922.72 RUBBER 
TRACK   0.5   0.25 

12 2,872,957.57 1,244,007.58 6,922.15 CB3 0.6668     0.25 

12 2,872,975.03 1,244,135.73 6,922.59 RUBBER 
TRACK   0.5   0.25 

13 2,872,992.10 1,244,001.75 6,922.26 TH 0.4     0.25 

13 2,873,010.22 1,244,134.81 6,922.68 RUBBER 
TRACK   0.5   0.25 

14 2,873,026.74 1,243,996.78 6,922.33 TH 0.4     0.25 

14 2,873,044.74 1,244,128.90 6,922.52 RUBBER 
TRACK   0.5   0.25 

15 2,873,061.93 1,243,995.81 6,922.26 TH 0.4     0.25 

15 2,873,079.58 1,244,125.34 6,922.39 RUBBER 
TRACK   0.5   0.25 

16 2,873,101.99 1,243,997.41 6,922.23 TH 0.4     0.25 

16 2,873,092.26 1,244,127.73 6,922.44 RUBBER 
TRACK   0.5   0.25 

17 2,873,136.87 1,244,000.31 6,922.29 TH 0.4     0.25 

17 2,873,126.12 1,244,144.27 6,923.01 RUBBER 
TRACK   0.5   0.25 

18 2,873,175.68 1,244,003.77 6,922.46 TH 0.4     0.25 
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18 2,873,142.36 1,244,147.58 6,923.01 RUBBER 
TRACK   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
19 2,873,211.74 1,244,003.19 6,922.89 TH 0.4     0.25 

19 2,873,176.00 1,244,157.46 6,923.11 RUBBER 
TRACK   0.5   0.25 

20 2,873,220.71 1,244,003.02 6,922.96 TH 0.4     0.25 

20 2,873,222.12 1,244,160.27 6,923.01 RUBBER 
TRACK   0.5   0.25 

21 2,873,255.72 1,244,003.92 6,922.73 TH 0.4     0.25 

21 2,873,257.22 1,244,170.71 6,923.71 RUBBER 
TRACK   0.5   0.25 

22 2,873,260.66 1,244,003.93 6,922.68 TH 0.4     0.25 

22 2,873,314.52 1,244,182.89 6,925.20 RUBBER 
TRACK   0.5   0.25 

23 2,873,296.57 1,244,004.90 6,922.24 TH 0.4     0.25 

23 2,873,356.50 1,244,198.51 6,927.29 RUBBER 
TRACK   0.5   0.25 

G1 2,872,734.79 1,244,323.83 6,927.51 RUBBER 
TRACK   0.5   0.25 

G2 2,873,529.33 1,244,184.64 6,919.52 CB   0.5   0.25 
G3 2,873,326.09 1,244,005.81 6,921.19 CB3 0.6668     0.25 
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G4 2,872,562.14 1,244,264.04 6,927.83 FOOT 0.5     0.25 

Total       13.068 12.5 25.568 12.5 
  

1 2,874,642.82 1,244,057.53 6,918.15 TH 0.4     0.25 

1 2,874,594.40 1,244,269.50 6,919.50 RUBBER 
TRACK   0.5   0.25 

2 2,874,677.51 1,244,062.85 6,918.32 CB 0.5     0.25 

2 2,874,628.84 1,244,275.91 6,919.36 RUBBER 
TRACK   0.5   0.25 

3 2,874,714.37 1,244,058.63 6,919.24 TH 0.4     0.25 

3 2,874,663.61 1,244,280.88 6,919.10 RUBBER 
TRACK   0.5   0.25 

4 2,874,750.91 1,244,055.83 6,920.15 CB3 0.6668     0.25 

4 2,874,697.85 1,244,288.12 6,919.04 RUBBER 
TRACK   0.5   0.25 

5 2,874,786.94 1,244,055.26 6,920.92 TH 0.4     0.25 

5 2,874,732.74 1,244,292.57 6,918.74 RUBBER 
TRACK   0.5   0.25 

6 2,874,822.58 1,244,056.44 6,921.56 TH 0.4     0.25 

6 2,874,767.27 1,244,298.57 6,918.58 RUBBER 
TRACK   0.5   0.25 

7 2,874,831.90 1,244,057.24 6,921.69 TH 0.4     0.25 

7 2,874,807.58 1,244,302.70 6,918.23 RUBBER 
TRACK   0.5   0.25 

8 2,874,867.34 1,244,054.51 6,922.14 TH 0.4     0.25 

8 2,874,842.47 1,244,305.47 6,918.12 RUBBER 
TRACK   0.5   0.25 

9 2,874,880.18 1,244,055.94 6,921.72 TH 0.4     0.25 

9 2,874,881.62 1,244,306.17 6,917.84 RUBBER 
TRACK   0.5   0.25 

10 2,874,915.20 1,244,059.02 6,920.95 TH 0.4     0.25 

10 2,874,916.64 1,244,309.45 6,917.79 RUBBER 
TRACK   0.5   0.25 
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11 2,874,950.22 1,244,062.96 6,920.23 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

11 2,874,951.69 1,244,317.81 6,918.16 RUBBER 
TRACK   0.5   0.25 

12 2,874,985.24 1,244,067.12 6,919.49 TH 0.4     0.25 

12 2,874,986.74 1,244,327.61 6,918.71 RUBBER 
TRACK   0.5   0.25 

13 2,875,020.27 1,244,071.98 6,918.71 TH 0.4     0.25 
13 2,875,021.80 1,244,338.05 6,919.40 CB   0.5   0.25 
14 2,875,055.32 1,244,081.81 6,917.51 FOOT 0.5     0.25 
14 2,875,056.82 1,244,341.21 6,919.42 CB   0.5   0.25 

15 2,875,090.32 1,244,080.55 6,917.29 RUBBER 
TRACK 1    0.25 

15 2,875,091.52 1,244,290.37 6,914.98 RUBBER 
TIRE   0.5   0.25 

16 2,875,125.35 1,244,086.64 6,916.46 RUBBER 
TRACK 1    0.25 

16 2,875,126.54 1,244,292.76 6,914.84 RUBBER 
TIRE   0.5   0.25 

17 2,875,160.41 1,244,097.16 6,915.32 RUBBER 
TRACK 1    0.25 

17 2,875,161.51 1,244,288.88 6,914.29 RUBBER 
TIRE   0.5   0.25 

18 2,875,195.59 1,244,127.76 6,913.08 FOOT 0.5     0.25 

18 2,875,196.54 1,244,293.49 6,914.29 RUBBER 
TIRE   0.5   0.25 

G1 2,874,518.15 1,244,246.59 6,915.88 RUBBER 
TRACK   0.5   0.25 

G2 2,875,276.26 1,244,309.50 6,916.48 FOOT   0.5   0.25 
G3 2,875,234.16 1,244,130.33 6,911.59 FOOT 0.5     0.25 
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G4 2,874,581.89 1,244,054.37 6,915.46 TH 0.4     0.25 

Total       10.4668 10 20.4668 10 
  

1 2,875,362.82 1,244,139.72 6,914.43 FOOT 0.5     0.25 
1 2,875,339.41 1,244,336.19 6,915.43 FOOT   0.5   0.25 
2 2,875,396.98 1,244,148.88 6,913.76 FOOT 0.5     0.25 
2 2,875,373.27 1,244,347.79 6,915.67 FOOT   0.5   0.25 
3 2,875,432.86 1,244,143.57 6,914.03 FOOT 0.5     0.25 
3 2,875,407.68 1,244,354.86 6,915.56 FOOT   0.5   0.25 
4 2,875,468.77 1,244,137.96 6,914.39 FOOT 0.5     0.25 
4 2,875,442.58 1,244,357.75 6,915.11 FOOT   0.5   0.25 
5 2,875,505.39 1,244,126.45 6,915.32 FOOT 0.5     0.25 
5 2,875,477.44 1,244,360.98 6,914.69 FOOT   0.5   0.25 
6 2,875,540.57 1,244,127.04 6,915.29 FOOT 0.5     0.25 
6 2,875,514.86 1,244,342.69 6,912.68 FOOT   0.5   0.25 
7 2,875,575.62 1,244,128.63 6,915.18 FOOT 0.5     0.25 
7 2,875,547.76 1,244,362.43 6,913.45 FOOT   0.5   0.25 
8 2,875,610.27 1,244,133.66 6,914.75 FOOT 0.5     0.25 
8 2,875,581.14 1,244,378.11 6,914.04 FOOT   0.5   0.25 
9 2,875,643.94 1,244,146.89 6,913.60 FOOT 0.5     0.25 
9 2,875,613.60 1,244,401.41 6,915.46 TH   0.4   0.25 

10 2,875,675.79 1,244,175.36 6,911.41 FOOT 0.5     0.25 

C
O

U
N

T
Y

 L
IN

E
 

Se
ct

io
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10 2,875,648.56 1,244,403.81 6,914.94 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 

4

 

CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
G1 2,875,276.26 1,244,309.50 6,916.48 FOOT   0.5   0.25 
G2 2,875,732.80 1,244,390.79 6,908.66 TH   0.4   0.25 
G3 2,875,747.84 1,244,175.99 6,908.53 FOOT 0.5     0.25 

 

G4 2,875,312.20 1,244,146.55 6,912.66 FOOT 0.5     0.25 

Total       6 5.7 11.7 6 
 

1 2,891,325.12 1,233,448.28 6,797.54 CB3 0.6668     0.25 

1 2,891,494.75 1,233,530.15 6,790.16 RUBBER 
TIRE   0.5   0.25 

2 2,891,340.95 1,233,417.06 6,797.31 CB3 0.6668     0.25 

2 2,891,509.95 1,233,498.62 6,790.00 RUBBER 
TIRE   0.5   0.25 

3 2,891,362.78 1,233,378.85 6,797.54 CB3 0.6668     0.25 

3 2,891,515.06 1,233,492.75 6,790.02 RUBBER 
TIRE   0.5   0.25 

4 2,891,383.75 1,233,350.83 6,797.55 CB3 0.6668     0.25 

4 2,891,537.50 1,233,465.82 6,789.89 RUBBER 
TIRE   0.5   0.25 

5 2,891,412.12 1,233,322.10 6,797.21 TH 0.4     0.25 

5 2,891,550.72 1,233,451.76 6,789.85 RUBBER 
TIRE   0.5   0.25 

6 2,891,437.19 1,233,297.63 6,796.98 TH 0.4     0.25 

6 2,891,575.52 1,233,427.03 6,789.83 RUBBER 
TIRE   0.5   0.25 

7 2,891,462.56 1,233,273.44 6,796.70 TH 0.4     0.25 

7 2,891,601.28 1,233,403.20 6,789.84 RUBBER 
TIRE   0.5   0.25 

8 2,891,490.86 1,233,246.35 6,796.64 TH 0.4     0.25 

8 2,891,618.71 1,233,390.40 6,789.92 RUBBER 
TIRE   0.5   0.25 

9 2,891,516.41 1,233,222.40 6,796.68 TH 0.4     0.25 

9 2,891,647.03 1,233,369.58 6,790.03 RUBBER 
TIRE   0.5   0.25 

10 2,891,542.02 1,233,198.54 6,796.77 TH 0.4     0.25 

10 2,891,677.05 1,233,350.68 6,790.25 RUBBER 
TIRE   0.5   0.25 

11 2,891,567.74 1,233,174.79 6,796.90 TH 0.4     0.25 

11 2,891,713.39 1,233,338.90 6,790.97 RUBBER 
TIRE   0.5   0.25 

12 2,891,602.38 1,233,150.50 6,796.56 CB3 0.6668     0.25 

12 2,891,722.75 1,233,340.20 6,791.37 RUBBER 
TIRE   0.5   0.25 

13 2,891,638.41 1,233,141.96 6,795.27 CB3 0.6668     0.25 

13 2,891,751.13 1,233,319.61 6,791.14 RUBBER 
TIRE   0.5   0.25 

14 2,891,658.92 1,233,108.95 6,796.85 CB3 0.6668     0.25 

14 2,891,779.02 1,233,298.24 6,790.87 RUBBER 
TIRE   0.5   0.25 

15 2,891,686.30 1,233,086.77 6,797.19 CB3 0.6668     0.25 

15 2,891,808.43 1,233,279.25 6,790.75 RUBBER 
TIRE   0.5   0.25 

16 2,891,712.73 1,233,063.10 6,797.73 TH 0.4     0.25 

T
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16 2,891,837.76 1,233,260.16 6,790.62 RUBBER 
TIRE   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 

5

 

CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
17 2,891,741.50 1,233,043.12 6,797.79 TH 0.4     0.25 

17 2,891,868.58 1,233,243.41 6,790.64 RUBBER 
TIRE   0.5   0.25 

G1 2,891,461.15 1,233,607.97 6,787.04 RUBBER 
TIRE   0.5   0.25 

G2 2,891,923.26 1,233,172.66 6,785.51 RUBBER 
TIRE   0.5   0.25 

G3 2,891,809.77 1,233,003.24 6,794.02 CB3 0.6668     0.25 

T
U

N
N

E
L

 
Se

ct
io

n 
1 
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G4 2,891,300.39 1,233,508.57 6,795.11 CB3 0.6668     0.25 

Total       10.268 9.5 19.768 9.5 
 

1 2,892,061.25 1,232,899.09 6,784.01 CB3 0.6668     0.25 

1 2,892,152.74 1,233,053.39 6,783.49 RUBBER 
TRACK   0.5   0.25 

2 2,892,091.63 1,232,881.71 6,783.82 CB3 0.6668     0.25 

2 2,892,185.05 1,233,039.24 6,783.61 RUBBER 
TRACK   0.5   0.25 

3 2,892,123.16 1,232,866.26 6,783.47 CB3 0.6668     0.25 

3 2,892,207.19 1,233,007.96 6,782.54 RUBBER 
TRACK   0.5   0.25 

4 2,892,156.67 1,232,854.14 6,782.90 CB3 0.6668     0.25 

4 2,892,245.73 1,233,004.34 6,783.36 RUBBER 
TRACK   0.5   0.25 

5 2,892,190.79 1,232,843.06 6,782.36 CB3 0.6668     0.25 

5 2,892,276.69 1,232,987.93 6,783.20 RUBBER 
TRACK   0.5   0.25 

6 2,892,231.19 1,232,832.81 6,781.84 CB3 0.6668     0.25 

6 2,892,289.80 1,232,981.54 6,783.03 RUBBER 
TRACK   0.5   0.25 

7 2,892,265.38 1,232,824.11 6,781.50 CB3 0.6668     0.25 

7 2,892,328.21 1,232,983.55 6,783.84 RUBBER 
TRACK   0.5   0.25 

8 2,892,306.82 1,232,814.59 6,781.47 CB3 0.6668     0.25 

8 2,892,328.21 1,232,983.55 6,783.84 RUBBER 
TRACK   0.5   0.25 

9 2,892,341.40 1,232,809.12 6,781.46 TH 0.4     0.25 

9 2,892,363.41 1,232,982.87 6,783.42 RUBBER 
TRACK   0.5   0.25 

10 2,892,382.83 1,232,807.22 6,781.27 TH 0.4     0.25 

10 2,892,370.67 1,232,983.57 6,783.36 RUBBER 
TRACK   0.5   0.25 

11 2,892,417.74 1,232,809.81 6,780.83 TH 0.4     0.25 

11 2,892,405.47 1,232,987.64 6,782.60 RUBBER 
TRACK   0.5   0.25 

12 2,892,454.24 1,232,820.39 6,780.04 CB3 0.6668     0.25 

12 2,892,421.60 1,232,987.21 6,782.14 RUBBER 
TRACK   0.5   0.25 

13 2,892,486.74 1,232,836.58 6,779.33 CB3 0.6668     0.25 

13 2,892,457.04 1,232,988.34 6,781.28 RUBBER 
TRACK   0.5   0.25 

14 2,892,520.48 1,232,851.31 6,778.91 CB3 0.6668     0.25 

14 2,892,476.14 1,232,990.35 6,780.90 RUBBER 
TRACK   0.5   0.25 

T
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15 2,892,553.89 1,232,861.73 6,778.74 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

15 2,892,509.69 1,233,000.35 6,780.54 RUBBER 
TRACK   0.5   0.25 

16 2,892,588.63 1,232,872.77 6,778.67 TH 0.4     0.25 

16 2,892,528.69 1,233,005.25 6,780.20 RUBBER 
TRACK   0.5   0.25 

17 2,892,621.15 1,232,885.80 6,778.54 TH 0.4     0.25 

17 2,892,558.12 1,233,025.12 6,780.29 RUBBER 
TRACK   0.5   0.25 

18 2,892,655.42 1,232,900.93 6,778.53 TH 0.4     0.25 

18 2,892,570.64 1,233,037.21 6,780.36 RUBBER 
TRACK   0.5   0.25 

19 2,892,686.86 1,232,916.65 6,778.46 TH 0.4     0.25 

19 2,892,594.81 1,233,064.62 6,780.90 RUBBER 
TRACK   0.5   0.25 

20 2,892,716.92 1,232,934.59 6,778.27 CB3 0.6668     0.25 

20 2,892,617.01 1,233,095.18 6,781.83 RUBBER 
TRACK   0.5   0.25 

21 2,892,747.25 1,232,952.10 6,778.11 CB3 0.6668     0.25 
21 2,892,650.91 1,233,106.96 6,780.95 CB3   0.6668   0.25 
22 2,892,776.19 1,232,971.83 6,777.82 CB3 0.6668     0.25 
22 2,892,682.64 1,233,122.21 6,780.43 CB3   0.6668   0.25 

G1 2,892,101.63 1,233,069.11 6,781.41 RUBBER 
TRACK   0.5   0.25 

G2 2,892,751.11 1,233,135.43 6,775.98 FOOT   0.5   0.25 
G3 2,892,828.89 1,232,997.82 6,775.79 CB3 0.6668     0.25 

T
U

N
N

E
L

 
Se
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2 
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G4 2,892,006.40 1,232,941.40 6,781.25 FOOT 0.5     0.25 

Total       13.9688 12.3336 26.3024 12 
  

1 2,892,857.22 1,232,997.97 6,780.04 TH 0.4     0.25 
1 2,892,811.41 1,233,194.81 6,781.36 CB3   0.6668   0.25 
2 2,892,896.71 1,233,004.79 6,780.17 TH 0.4     0.25 
2 2,892,849.27 1,233,208.58 6,781.73 CB3   0.6668   0.25 
3 2,892,937.75 1,233,004.92 6,780.80 TH 0.4     0.25 
3 2,892,893.57 1,233,194.71 6,779.98 CB3   0.6668   0.25 

G1 2,892,792.99 1,233,160.27 6,778.77 CB2   0.5   0.25 
G2 2,892,937.81 1,233,216.99 6,779.26 TH   0.4   0.25 
G3 2,892,950.19 1,233,090.69 6,767.79 FOOT 0.5     0.25 

T
U

N
N

E
L
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io

n 
3 

G4 2,892,806.32 1,233,049.41 6,765.85 FOOT 0.5     0.25 

Total       2.2 2.9004 5.1004 2.5 
  

1 2,893,129.42 1,233,067.68 6,774.06 RUBBER 
TRACK 0.5     0.25 

1 2,893,119.95 1,233,233.55 6,772.13 CB   0.5   0.25 

2 2,893,149.56 1,233,065.82 6,774.07 RUBBER 
TRACK 0.5     0.25 

2 2,893,140.05 1,233,232.43 6,772.07 CB   0.5   0.25 

3 2,893,143.82 1,233,065.16 6,774.17 RUBBER 
TRACK 0.5     0.25 

3 2,893,160.86 1,233,228.65 6,771.96 CB   0.5   0.25 

4 2,893,164.62 1,233,071.79 6,773.39 RUBBER 
TRACK 0.5     0.25 

T
U

N
N

E
L

 
Se

ct
io

n 
4 

4 2,893,180.50 1,233,224.10 6,771.85 CB   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

5 2,893,159.99 1,233,070.34 6,773.57 RUBBER 
TRACK 0.5     0.25 

5 2,893,200.54 1,233,219.87 6,771.88 CB   0.5   0.25 

6 2,893,181.30 1,233,072.54 6,772.91 RUBBER 
TRACK 0.5     0.25 

6 2,893,220.16 1,233,215.78 6,771.92 CB   0.5   0.25 

7 2,893,178.62 1,233,073.74 6,772.92 RUBBER 
TRACK 0.5     0.25 

7 2,893,241.26 1,233,211.84 6,772.12 CB3   0.6668   0.25 
8 2,893,197.71 1,233,067.40 6,772.50 CB 0.5     0.25 

8 2,893,261.95 1,233,209.04 6,772.40 RUBBER 
TRACK   0.5   0.25 

9 2,893,195.46 1,233,068.15 6,772.56 RUBBER 
TRACK 0.5     0.25 

9 2,893,284.07 1,233,201.42 6,772.71 CB   0.5   0.25 

10 2,893,216.42 1,233,063.56 6,771.97 RUBBER 
TRACK 0.5     0.25 

10 2,893,299.40 1,233,188.36 6,772.56 CB   0.5   0.25 

11 2,893,215.60 1,233,063.89 6,771.98 RUBBER 
TRACK 0.5     0.25 

11 2,893,315.36 1,233,171.45 6,772.25 CB   0.5   0.25 

12 2,893,231.41 1,233,051.53 6,771.71 RUBBER 
TRACK 0.5     0.25 

12 2,893,328.73 1,233,156.46 6,772.16 CB   0.5   0.25 

13 2,893,231.21 1,233,051.77 6,771.71 RUBBER 
TRACK 0.5     0.25 

13 2,893,346.08 1,233,141.31 6,772.25 CB   0.5   0.25 

14 2,893,244.60 1,233,036.86 6,771.43 RUBBER 
TRACK 0.5     0.25 

14 2,893,356.08 1,233,123.75 6,772.10 CB3   0.6668   0.25 

15 2,893,244.72 1,233,036.71 6,771.43 RUBBER 
TRACK 0.5     0.25 

15 2,893,367.76 1,233,104.11 6,772.00 CB3   0.6668   0.25 

16 2,893,253.75 1,233,018.85 6,771.26 RUBBER 
TRACK 0.5     0.25 

16 2,893,377.00 1,233,086.37 6,772.00 CB3   0.6668   0.25 

17 2,893,254.83 1,233,016.59 6,771.24 RUBBER 
TRACK 0.5     0.25 

17 2,893,385.03 1,233,065.27 6,771.87 CB3   0.6668   0.25 

18 2,893,263.85 1,232,998.62 6,771.02 RUBBER 
TRACK 0.5     0.25 

18 2,893,390.71 1,233,046.04 6,771.73 CB3   0.6668   0.25 

19 2,893,269.58 1,232,986.78 6,770.89 RUBBER 
TRACK 0.5     0.25 

19 2,893,396.14 1,233,025.77 6,771.59 CB3   0.6668   0.25 

20 2,893,276.22 1,232,967.90 6,770.77 RUBBER 
TRACK 0.5     0.25 

20 2,893,399.84 1,233,005.98 6,771.38 CB3   0.6668   0.25 

21 2,893,280.49 1,232,955.37 6,770.70 RUBBER 
TRACK 0.5     0.25 

21 2,893,404.19 1,232,985.64 6,771.20 CB3   0.6668   0.25 

22 2,893,298.79 1,232,930.02 6,770.19 RUBBER 
TRACK 0.5     0.25 

T
U
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E
L
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22 2,893,412.55 1,232,950.86 6,770.99 CB3   0.6668   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

23 2,893,304.14 1,232,900.64 6,770.17 RUBBER 
TRACK 0.5     0.25 

23 2,893,419.19 1,232,915.76 6,770.71 RUBBER 
TIRE   0.5   0.25 

24 2,893,302.50 1,232,870.55 6,770.31 RUBBER 
TRACK 0.5     0.25 

24 2,893,427.56 1,232,880.60 6,770.66 RUBBER 
TIRE   0.5   0.25 

25 2,893,300.96 1,232,835.31 6,770.44 RUBBER 
TRACK 0.5     0.25 

25 2,893,437.87 1,232,846.31 6,770.73 RUBBER 
TIRE   0.5   0.25 

26 2,893,299.35 1,232,812.37 6,770.58 RUBBER 
TRACK 0.5     0.25 

26 2,893,426.55 1,232,808.66 6,769.80 RUBBER 
TIRE   0.5   0.25 

27 2,893,295.16 1,232,777.48 6,770.91 RUBBER 
TRACK 0.5     0.25 

27 2,893,436.88 1,232,773.34 6,769.87 RUBBER 
TIRE   0.5   0.25 

28 2,893,290.01 1,232,754.41 6,771.32 RUBBER 
TRACK 0.5     0.25 

28 2,893,420.76 1,232,737.31 6,768.96 RUBBER 
TIRE   0.5   0.25 

29 2,893,283.29 1,232,719.99 6,771.88 RUBBER 
TRACK 0.5     0.25 

29 2,893,415.43 1,232,702.70 6,768.60 RUBBER 
TIRE   0.5   0.25 

30 2,893,276.58 1,232,682.68 6,772.15 FOOT 0.5     0.25 

30 2,893,413.77 1,232,680.02 6,768.45 RUBBER 
TIRE   0.5   0.25 

31 2,893,279.12 1,232,647.62 6,771.72 FOOT 0.5     0.25 

31 2,893,422.43 1,232,644.84 6,768.49 RUBBER 
TIRE   0.5   0.25 

32 2,893,283.55 1,232,612.53 6,771.09 FOOT 0.5     0.25 

32 2,893,421.44 1,232,609.86 6,768.22 RUBBER 
TIRE   0.5   0.25 

33 2,893,281.87 1,232,577.55 6,770.83 FOOT 0.5     0.25 

33 2,893,422.23 1,232,574.84 6,767.93 RUBBER 
TIRE   0.5   0.25 

34 2,893,278.22 1,232,542.62 6,770.86 FOOT 0.5     0.25 

34 2,893,436.03 1,232,539.56 6,768.23 RUBBER 
TIRE   0.5   0.25 

35 2,893,282.80 1,232,506.81 6,770.35 FOOT 0.5     0.25 

35 2,893,434.90 1,232,509.46 6,768.01 RUBBER 
TIRE   0.5   0.25 

36 2,893,282.76 1,232,471.80 6,770.24 FOOT 0.5     0.25 

36 2,893,434.53 1,232,474.45 6,767.81 RUBBER 
TIRE   0.5   0.25 

37 2,893,285.55 1,232,435.68 6,769.96 FOOT 0.5     0.25 

37 2,893,434.99 1,232,447.28 6,767.77 RUBBER 
TIRE   0.5   0.25 

38 2,893,281.46 1,232,400.26 6,770.17 FOOT 0.5     0.25 

38 2,893,438.21 1,232,412.43 6,767.83 RUBBER 
TIRE   0.5   0.25 
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39 2,893,299.90 1,232,365.82 6,768.92 FOOT 0.5     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

39 2,893,438.70 1,232,385.03 6,767.80 RUBBER 
TIRE   0.5   0.25 

40 2,893,299.96 1,232,330.50 6,768.84 FOOT 0.5     0.25 

40 2,893,442.90 1,232,350.28 6,767.93 RUBBER 
TIRE   0.5   0.25 

41 2,893,294.21 1,232,292.53 6,769.29 FOOT 0.5     0.25 

41 2,893,445.22 1,232,322.75 6,767.92 RUBBER 
TIRE   0.5   0.25 

42 2,893,300.87 1,232,258.17 6,769.24 FOOT 0.5     0.25 

42 2,893,449.20 1,232,287.85 6,767.69 RUBBER 
TIRE   0.5   0.25 

43 2,893,307.07 1,232,221.64 6,769.35 FOOT 0.5     0.25 

43 2,893,458.33 1,232,261.48 6,767.74 RUBBER 
TIRE   0.5   0.25 

44 2,893,319.93 1,232,188.83 6,769.06 FOOT 0.5     0.25 

44 2,893,460.14 1,232,225.77 6,767.32 RUBBER 
TIRE   0.5   0.25 

45 2,893,332.50 1,232,154.17 6,768.88 FOOT 0.5     0.25 

45 2,893,463.38 1,232,197.19 6,767.05 RUBBER 
TIRE   0.5   0.25 

46 2,893,336.69 1,232,118.70 6,769.24 CB 0.5     0.25 

46 2,893,491.82 1,232,169.70 6,767.75 RUBBER 
TIRE   0.5   0.25 

G1 2,893,073.00 1,233,235.80 6,771.28 CB3   0.6668   0.25 
G2 2,893,487.80 1,232,127.66 6,756.19 CB3   0.6668   0.25 
G3 2,893,362.04 1,232,065.81 6,766.68 CB3 0.6668     0.25 

T
U

N
N

E
L

 
Se

ct
io

n 
4 

(c
on

tin
ue

d)
 

G4 2,893,105.60 1,233,131.15 6,770.69 FOOT 0.5     0.25 

Total       24.1668 26.0016 50.1684 24 
 

1 2,917,120.73 1,210,565.03 6,588.96 TH 0.4     0.25 

1 2,917,280.20 1,210,784.93 6,581.21 RUBBER 
TRACK   0.5   0.25 

2 2,917,147.19 1,210,541.90 6,590.34 TH 0.4     0.25 

2 2,917,273.05 1,210,715.45 6,579.36 RUBBER 
TRACK   0.5   0.25 

3 2,917,174.82 1,210,520.39 6,591.01 TH 0.4     0.25 

3 2,917,292.84 1,210,683.13 6,579.60 RUBBER 
TRACK   0.5   0.25 

4 2,917,204.08 1,210,501.12 6,589.90 TH 0.4     0.25 

4 2,917,365.47 1,210,723.65 6,581.81 RUBBER 
TRACK   0.5   0.25 

5 2,917,233.22 1,210,481.68 6,589.37 TH 0.4     0.25 

5 2,917,386.93 1,210,693.63 6,580.70 RUBBER 
TRACK   0.5   0.25 

6 2,917,262.89 1,210,462.98 6,588.73 TH 0.4     0.25 

6 2,917,412.26 1,210,668.93 6,580.05 RUBBER 
TRACK   0.5   0.25 

7 2,917,294.48 1,210,446.92 6,586.86 CB3 0.6668     0.25 

7 2,917,429.52 1,210,633.11 6,577.92 RUBBER 
TRACK   0.5   0.25 

8 2,917,325.83 1,210,430.53 6,584.53 CB3 0.6668     0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
1 

8 2,917,434.65 1,210,580.58 6,575.06 RUBBER 
TRACK   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
9 2,917,354.01 1,210,409.77 6,582.85 CB3 0.6668     0.25 

9 2,917,464.47 1,210,562.08 6,573.39 RUBBER 
TRACK   0.5   0.25 

G1 2,917,180.80 1,210,751.06 6,574.25 RUBBER 
TRACK   0.5   0.25 

G2 2,917,490.24 1,210,519.42 6,557.92 RUBBER 
TRACK   0.5   0.25 

G3 2,917,403.50 1,210,394.41 6,567.89 CB3 0.6668     0.25 V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
1 

(c
on

tin
ue

d)
 

G4 2,917,064.27 1,210,617.85 6,582.62 CB3 0.6668     0.25 

Total       5.734 5.5 11.234 5.5 
  

1 2,917,381.83 1,210,363.16 6,590.80 CB3 0.6668     0.25 

1 2,917,572.33 1,210,532.34 6,578.75 RUBBER 
TRACK   0.5   0.25 

2 2,917,406.24 1,210,338.03 6,589.63 CB3 0.6668     0.25 

2 2,917,594.43 1,210,505.16 6,577.72 RUBBER 
TRACK   0.5   0.25 

3 2,917,431.03 1,210,313.23 6,588.38 CB3 0.6668     0.25 

3 2,917,616.05 1,210,477.55 6,576.67 RUBBER 
TRACK   0.5   0.25 

4 2,917,455.72 1,210,288.35 6,587.16 CB3 0.6668     0.25 

4 2,917,642.13 1,210,453.90 6,575.87 RUBBER 
TRACK   0.5   0.25 

5 2,917,479.31 1,210,262.49 6,586.14 CB3 0.6668     0.25 

5 2,917,666.97 1,210,429.16 6,575.00 RUBBER 
TRACK   0.5   0.25 

6 2,917,503.86 1,210,237.49 6,584.08 CB3 0.6668     0.25 

6 2,917,688.08 1,210,401.09 6,574.18 RUBBER 
TRACK   0.5   0.25 

7 2,917,526.96 1,210,211.19 6,582.56 CB3 0.6668     0.25 

7 2,917,698.87 1,210,363.87 6,573.19 RUBBER 
TRACK   0.5   0.25 

8 2,917,549.40 1,210,184.31 6,580.90 CB3 0.6668     0.25 

8 2,917,724.94 1,210,340.21 6,573.33 RUBBER 
TRACK   0.5   0.25 

9 2,917,570.95 1,210,156.64 6,579.42 CB3 0.6668     0.25 

9 2,917,754.05 1,210,319.25 6,573.82 RUBBER 
TRACK   0.5   0.25 

10 2,917,593.56 1,210,129.91 6,577.86 CB3 0.6668     0.25 

10 2,917,776.20 1,210,292.11 6,574.03 RUBBER 
TRACK   0.5   0.25 

11 2,917,616.27 1,210,103.27 6,576.43 CB3 0.6668     0.25 

11 2,917,801.74 1,210,267.99 6,574.67 RUBBER 
TRACK   0.5   0.25 

12 2,917,639.41 1,210,077.01 6,575.10 CB3 0.6668     0.25 

12 2,917,826.33 1,210,243.01 6,575.39 RUBBER 
TRACK   0.5   0.25 

13 2,917,662.48 1,210,050.69 6,573.90 TH 0.4     0.25 

13 2,917,854.49 1,210,221.22 6,576.67 RUBBER 
TRACK   0.5   0.25 

14 2,917,685.40 1,210,024.23 6,572.84 TH 0.4     0.25 

14 2,917,881.79 1,210,198.65 6,577.97 RUBBER 
TRACK   0.5   0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
2 

15 2,917,708.22 1,209,997.69 6,571.85 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
15 2,917,858.77 1,210,131.40 6,573.10 FOOT   0.5   0.25 

G1 2,917,500.22 1,210,537.55 6,566.81 RUBBER 
TRACK   0.5   0.25 

G2 2,917,888.81 1,210,094.09 6,560.07 FOOT   0.5   0.25 
G3 2,917,782.81 1,209,962.69 6,551.99 CB3 0.6668     0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
2 

(c
on

t) 

G4 2,917,376.52 1,210,425.64 6,565.23 CB3 0.6668     0.25 

Total       10.5352 8.5 19.0352 8.5 
 

1 2,917,784.54 1,209,911.81 6,567.61 TH 0.4     0.25 
1 2,917,937.49 1,210,050.32 6,568.66 FOOT   0.5   0.25 
2 2,917,813.69 1,209,890.99 6,567.06 TH 0.4     0.25 
2 2,917,969.62 1,210,032.19 6,569.57 FOOT   0.5   0.25 
3 2,917,838.93 1,209,866.63 6,566.86 TH 0.4     0.25 
3 2,917,988.13 1,210,001.74 6,568.95 FOOT   0.5   0.25 
4 2,917,865.77 1,209,843.72 6,566.54 TH 0.4     0.25 
4 2,918,002.49 1,209,967.52 6,567.95 FOOT   0.5   0.25 
5 2,917,892.56 1,209,820.76 6,566.23 TH 0.4     0.25 
5 2,918,013.63 1,209,930.39 6,566.77 FOOT   0.5   0.25 
6 2,917,918.81 1,209,797.31 6,565.98 TH 0.4     0.25 
6 2,918,035.13 1,209,902.65 6,566.56 FOOT   0.5   0.25 
7 2,917,943.85 1,209,772.77 6,565.82 TH 0.4     0.25 
7 2,918,064.35 1,209,881.89 6,566.98 FOOT   0.5   0.25 
8 2,917,968.10 1,209,747.51 6,565.72 TH 0.4     0.25 
8 2,918,148.87 1,209,911.20 6,574.69 TH   0.4   0.25 
9 2,917,992.23 1,209,722.15 6,565.62 TH 0.4     0.25 
9 2,918,170.71 1,209,883.76 6,574.36 TH   0.4   0.25 

10 2,918,016.75 1,209,697.13 6,565.50 TH 0.4     0.25 
10 2,918,155.43 1,209,822.71 6,568.90 FOOT   0.5   0.25 
11 2,918,041.28 1,209,672.13 6,565.38 TH 0.4     0.25 
11 2,918,181.30 1,209,798.92 6,569.13 FOOT   0.5   0.25 
12 2,918,065.70 1,209,647.03 6,565.27 TH 0.4     0.25 
12 2,918,203.60 1,209,771.89 6,568.93 FOOT   0.5   0.25 
13 2,918,090.18 1,209,621.97 6,565.16 TH 0.4     0.25 
13 2,918,228.07 1,209,746.84 6,569.00 FOOT   0.5   0.25 
14 2,918,114.57 1,209,596.84 6,565.05 TH 0.4     0.25 
14 2,918,239.31 1,209,709.80 6,567.60 FOOT   0.5   0.25 
G1 2,917,888.81 1,210,094.09 6,560.07 FOOT   0  0 
G2 2,918,336.38 1,209,655.31 6,565.25 TH   0.4   0.25 
G3 2,918,151.83 1,209,561.18 6,563.23 CB2 0.5     0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
3 

G4 2,917,762.28 1,209,983.20 6,551.80 CB3 0.6668     0.25 
Total       6.7668 7.2 13.9668 7.75 

  

1 2,918,206.57 1,209,487.66 6,568.35 TH 0.4     0.25 
1 2,918,353.97 1,209,637.34 6,564.59 TH   0.4   0.25 
2 2,918,230.39 1,209,461.97 6,568.53 TH 0.4     0.25 
2 2,918,383.04 1,209,616.97 6,564.96 TH   0.4   0.25 
3 2,918,255.38 1,209,437.47 6,568.55 TH 0.4     0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
4 

3 2,918,405.77 1,209,590.17 6,564.79 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
4 2,918,280.39 1,209,412.98 6,568.57 TH 0.4     0.25 
4 2,918,429.13 1,209,564.01 6,564.69 TH   0.4   0.25 
5 2,918,304.46 1,209,387.54 6,568.72 TH 0.4     0.25 
5 2,918,452.38 1,209,537.74 6,564.58 TH   0.4   0.25 
6 2,918,328.47 1,209,362.04 6,568.88 TH 0.4     0.25 
6 2,918,474.81 1,209,510.63 6,564.41 TH   0.4   0.25 
7 2,918,352.64 1,209,336.70 6,569.01 TH 0.4     0.25 
7 2,918,497.63 1,209,483.93 6,564.28 TH   0.4   0.25 
8 2,918,376.91 1,209,311.47 6,569.14 TH 0.4     0.25 
8 2,918,520.40 1,209,457.17 6,564.15 TH   0.4   0.25 
9 2,918,401.39 1,209,286.44 6,569.23 CB3 0.6668     0.25 
9 2,918,543.43 1,209,430.68 6,564.04 TH   0.4   0.25 

10 2,918,426.55 1,209,262.11 6,569.23 CB3 0.6668     0.25 
10 2,918,566.32 1,209,404.04 6,563.94 TH   0.4   0.25 
11 2,918,451.70 1,209,237.76 6,569.23 CB3 0.6668     0.25 
11 2,918,588.79 1,209,376.97 6,563.81 TH   0.4   0.25 
12 2,918,477.03 1,209,213.61 6,569.21 CB3 0.6668     0.25 
12 2,918,612.06 1,209,350.72 6,563.74 TH   0.4   0.25 
13 2,918,501.67 1,209,188.75 6,569.28 CB3 0.6668     0.25 
13 2,918,635.17 1,209,324.30 6,563.66 TH   0.4   0.25 
14 2,918,524.65 1,209,162.20 6,569.59 CB3 0.6668     0.25 
14 2,918,658.13 1,209,297.74 6,563.58 TH   0.4   0.25 
15 2,918,547.94 1,209,135.97 6,569.85 CB3 0.6668     0.25 
15 2,918,680.85 1,209,270.93 6,563.50 TH   0.4   0.25 
16 2,918,571.45 1,209,109.97 6,570.09 CB3 0.6668     0.25 
16 2,918,703.61 1,209,244.16 6,563.42 TH   0.4   0.25 
17 2,918,594.98 1,209,083.98 6,570.33 CB3 0.6668     0.25 
17 2,918,726.89 1,209,217.92 6,563.37 TH   0.4   0.25 
G1 2,918,285.77 1,209,687.94 6,560.34 CB3   0.6668   0.25 
G2 2,918,756.46 1,209,177.15 6,561.69 TH   0.4   0.25 
G3 2,918,650.20 1,209,029.45 6,567.30 CB3 0.6668     0.25 

V
A

L
L

IE
 B

R
ID

G
E

 
Se

ct
io

n 
4 

(c
on

tin
ue

d)
 

G4 2,918,172.41 1,209,531.00 6,565.93 CB3 0.6668     0.25 

Total       10.5348 7.8668 18.4016 9.5 
 

1 2,978,573.97 1,212,839.55 6,163.04 CB2 0.5     0.25 
1 2,978,360.18 1,212,900.86 6,172.18 FOOT   0.5   0.25 
2 2,978,587.82 1,212,871.99 6,162.96 CB2 0.5     0.25 
2 2,978,363.62 1,212,936.29 6,172.71 CB3   0.6668   0.25 
3 2,978,593.82 1,212,906.68 6,162.55 CB2 0.5     0.25 
3 2,978,363.84 1,212,972.63 6,173.71 CB3   0.6668   0.25 
4 2,978,612.37 1,212,937.77 6,162.69 CB 0.5     0.25 
4 2,978,375.29 1,213,005.76 6,173.21 CB3   0.6668   0.25 
5 2,978,621.64 1,212,971.52 6,162.42 CB 0.5     0.25 
5 2,978,388.75 1,213,038.31 6,172.44 CB3   0.6668   0.25 
6 2,978,627.71 1,213,006.19 6,162.00 CB 0.5     0.25 
6 2,978,407.05 1,213,069.47 6,171.06 CB3   0.6668   0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
1 

7 2,978,637.27 1,213,039.86 6,161.74 CB 0.5     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
7 2,978,416.47 1,213,103.18 6,170.84 CB3   0.6668   0.25 
8 2,978,647.66 1,213,073.29 6,161.52 CB3 0.6668     0.25 
8 2,978,424.70 1,213,137.23 6,170.76 CB3   0.6668   0.25 
9 2,978,655.98 1,213,107.31 6,161.21 CB3 0.6668     0.25 
9 2,978,442.69 1,213,168.48 6,169.47 CB3   0.6668   0.25 

10 2,978,663.74 1,213,141.50 6,160.87 CB3 0.6668     0.25 
10 2,978,456.37 1,213,200.97 6,168.73 CB3   0.6668   0.25 
11 2,978,669.31 1,213,176.31 6,160.45 CB3 0.6668     0.25 
11 2,978,466.92 1,213,234.35 6,168.37 CB3   0.6668   0.25 
12 2,978,678.83 1,213,209.99 6,160.19 CB3 0.6668     0.25 
12 2,978,473.61 1,213,268.85 6,168.46 CB3   0.6668   0.25 
13 2,978,690.26 1,213,243.12 6,160.01 CB3 0.6668     0.25 
13 2,978,470.05 1,213,306.28 6,169.84 CB3   0.6668   0.25 
14 2,978,702.09 1,213,276.14 6,159.84 TH 0.4     0.25 
14 2,978,462.01 1,213,344.99 6,172.00 CB3   0.6668   0.25 
15 2,978,708.37 1,213,310.75 6,159.45 TH 0.4     0.25 
15 2,978,467.78 1,213,379.75 6,172.30 CB3   0.6668   0.25 
16 2,978,710.52 1,213,346.54 6,158.93 TH 0.4     0.25 
16 2,978,476.12 1,213,413.77 6,172.23 CB3   0.6668   0.25 
17 2,978,714.47 1,213,381.82 6,158.49 TH 0.4     0.25 
17 2,978,484.49 1,213,447.78 6,172.16 CB3   0.6668   0.25 
18 2,978,718.86 1,213,416.97 6,158.10 CB2 0.5     0.25 
18 2,978,494.11 1,213,481.43 6,171.91 TH   0.4   0.25 
19 2,978,724.64 1,213,451.73 6,157.75 CB2 0.5     0.25 
19 2,978,503.74 1,213,515.08 6,171.66 TH   0.4   0.25 
20 2,978,730.60 1,213,486.43 6,157.42 CB2 0.5     0.25 
20 2,978,516.80 1,213,547.74 6,170.90 TH   0.4   0.25 
G1 2,978,346.26 1,212,831.67 6,169.39 FOOT   0.5   0.25 
G2 2,978,538.25 1,213,635.42 6,176.34 TH   0.4   0.25 
G3 2,978,736.20 1,213,535.59 6,155.48 CB3 0.6668     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
1 

(c
on

tin
ue

d)
 

G4 2,978,542.44 1,212,773.33 6,160.40 CB3 0.6668     0.25 

Total       11.9344 13.2688 25.2032 11 
  

1 2,978,749.20 1,213,579.01 6,156.90 TH 0.4     0.25 
1 2,978,584.45 1,213,677.10 6,163.50 CB3   0.6668   0.25 
2 2,978,756.81 1,213,615.22 6,156.05 TH 0.4     0.25 
2 2,978,599.20 1,213,709.05 6,163.39 CB3   0.6668   0.25 
3 2,978,766.19 1,213,650.37 6,155.35 TH 0.4     0.25 
3 2,978,616.21 1,213,739.66 6,163.01 CB3   0.6668   0.25 
4 2,978,781.13 1,213,682.21 6,154.81 TH 0.4     0.25 
4 2,978,634.34 1,213,769.60 6,162.49 CB3   0.6668   0.25 
5 2,978,796.88 1,213,713.56 6,154.28 TH 0.4     0.25 
5 2,978,651.99 1,213,799.83 6,162.02 CB3   0.6668   0.25 
6 2,978,812.99 1,213,744.70 6,153.77 TH 0.4     0.25 
6 2,978,671.54 1,213,828.92 6,161.33 CB3   0.6668   0.25 
7 2,978,827.84 1,213,776.60 6,153.24 TH 0.4     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
2 

7 2,978,691.88 1,213,857.54 6,160.54 CB3   0.6668   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
8 2,978,846.29 1,213,806.34 6,152.76 TH 0.4     0.25 
8 2,978,712.35 1,213,886.09 6,159.74 CB3   0.6668   0.25 

G1 2,978,538.25 1,213,635.42 6,176.34 TH   0  0 
G2 2,978,738.55 1,213,922.75 6,157.47 CB3   0.6668   0.25 
G3 2,978,884.19 1,213,856.30 6,151.65 TH 0.4     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
2 

(c
on

t) 

G4 2,978,688.68 1,213,557.80 6,143.08 FOOT 0.5     0.25 

Total       4.1 6.0012 10.1012 4.75 
  

1 2,978,869.92 1,213,844.60 6,150.94 TH 0.4     0.25 
1 2,978,744.28 1,213,933.46 6,158.33 CB3   0.6668   0.25 
2 2,978,890.79 1,213,872.71 6,150.52 TH 0.4     0.25 
2 2,978,765.74 1,213,961.15 6,157.74 CB3   0.6668   0.25 
3 2,978,914.38 1,213,898.89 6,150.12 TH 0.4     0.25 
3 2,978,787.83 1,213,988.40 6,157.07 CB3   0.6668   0.25 
4 2,978,936.87 1,213,925.86 6,149.73 TH 0.4     0.25 
4 2,978,807.71 1,214,017.20 6,156.67 CB3   0.6668   0.25 
5 2,978,957.96 1,213,953.81 6,149.31 TH 0.4     0.25 
5 2,978,828.55 1,214,045.34 6,156.16 CB3   0.6668   0.25 
6 2,978,978.47 1,213,982.17 6,148.88 TH 0.4     0.25 
6 2,978,849.46 1,214,073.42 6,155.64 CB3   0.6668   0.25 
7 2,978,998.92 1,214,010.58 6,148.45 TH 0.4     0.25 
7 2,978,869.17 1,214,102.35 6,155.26 CB3   0.6668   0.25 
8 2,979,019.17 1,214,039.12 6,148.02 TH 0.4     0.25 
8 2,978,888.78 1,214,131.35 6,154.90 CB3   0.6668   0.25 
9 2,979,039.60 1,214,067.54 6,147.60 CB3 0.6668     0.25 
9 2,978,908.51 1,214,160.26 6,154.52 CB3   0.6668   0.25 

10 2,979,060.05 1,214,095.95 6,147.17 TH 0.4     0.25 
10 2,978,927.96 1,214,189.38 6,154.18 CB3   0.6668   0.25 
11 2,979,079.87 1,214,124.80 6,146.73 TH 0.4     0.25 
11 2,978,947.31 1,214,218.56 6,153.85 CB3   0.6668   0.25 
12 2,979,097.97 1,214,154.87 6,146.27 TH 0.4     0.25 
12 2,978,966.64 1,214,247.75 6,153.52 CB3   0.6668   0.25 
13 2,979,115.22 1,214,185.53 6,145.80 TH 0.4     0.25 
13 2,978,985.77 1,214,277.10 6,153.22 CB3   0.6668   0.25 
14 2,979,132.92 1,214,215.89 6,145.34 TH 0.4     0.25 
14 2,979,004.95 1,214,306.40 6,152.92 CB3   0.6668   0.25 
15 2,979,150.45 1,214,246.36 6,144.89 TH 0.4     0.25 
15 2,979,025.68 1,214,334.60 6,152.41 CB3   0.6668   0.25 
G1 2,978,712.35 1,213,886.09 6,159.74 CB3   0  0 
G2 2,979,060.69 1,214,375.16 6,149.01 CB3   0.6668   0.25 
G3 2,979,166.89 1,214,278.52 6,143.53 TH 0.4     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
3 

G4 2,978,846.29 1,213,806.34 6,152.76 TH 0    0 

Total       6.6668 10.6688 17.3356 8 
  



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
1 2,979,181.95 1,214,301.02 6,143.95 CB3 0.6668     0.25 
1 2,979,060.69 1,214,375.16 6,149.01 CB3   0.6668   0.25 
2 2,979,199.72 1,214,331.17 6,143.78 CB3 0.6668     0.25 
2 2,979,080.46 1,214,404.10 6,148.70 CB3   0.6668   0.25 
3 2,979,217.01 1,214,361.62 6,143.60 CB3 0.6668     0.25 
3 2,979,097.18 1,214,434.90 6,148.69 CB3   0.6668   0.25 
4 2,979,233.74 1,214,392.42 6,143.42 CB3 0.6668     0.25 
4 2,979,116.40 1,214,464.17 6,148.44 CB3   0.6668   0.25 
5 2,979,250.98 1,214,422.89 6,143.25 CB3 0.6668     0.25 
5 2,979,135.98 1,214,493.22 6,148.14 CB3   0.6668   0.25 
6 2,979,268.09 1,214,453.45 6,143.07 CB3 0.6668     0.25 
6 2,979,156.06 1,214,521.96 6,147.80 CB3   0.6668   0.25 
7 2,979,286.47 1,214,483.24 6,142.91 CB3 0.6668     0.25 
7 2,979,175.45 1,214,551.13 6,147.53 CB3   0.6668   0.25 

G1 2,979,025.68 1,214,334.60 6,152.41 CB3   0  0 
G2 2,979,199.29 1,214,599.86 6,151.69 CB3   0.6668   0.25 
G3 2,979,303.26 1,214,515.33 6,141.81 TH 0.4     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
4 

G4 2,979,157.97 1,214,266.48 6,142.96 TH 0.4     0.25 

Total       5.4676 5.3344 10.802 4.25 
  

1 2,979,320.52 1,214,526.67 6,146.04 TH 0.4     0.25 
1 2,979,199.29 1,214,599.86 6,151.69 CB3   0  0 
2 2,979,339.59 1,214,556.04 6,145.99 TH 0.4     0.25 
2 2,979,219.41 1,214,628.60 6,151.41 CB3   0.6668   0.25 
3 2,979,358.74 1,214,585.37 6,145.94 TH 0.4     0.25 
3 2,979,240.06 1,214,657.01 6,151.08 CB3   0.6668   0.25 
4 2,979,376.80 1,214,615.35 6,145.87 TH 0.4     0.25 
4 2,979,261.04 1,214,685.23 6,150.73 CB3   0.6668   0.25 
5 2,979,394.59 1,214,645.49 6,145.80 TH 0.4     0.25 
5 2,979,281.70 1,214,713.65 6,150.41 CB3   0.6668   0.25 
6 2,979,412.03 1,214,675.84 6,145.73 TH 0.4     0.25 
6 2,979,302.09 1,214,742.22 6,150.13 CB3   0.6668   0.25 
7 2,979,430.53 1,214,705.56 6,145.67 TH 0.4     0.25 
7 2,979,320.52 1,214,771.97 6,150.03 CB3   0.6668   0.25 
8 2,979,445.95 1,214,737.13 6,145.57 TH 0.4     0.25 
8 2,979,339.44 1,214,801.44 6,149.89 CB3   0.6668   0.25 
9 2,979,465.19 1,214,766.40 6,145.52 TH 0.4     0.25 
9 2,979,359.82 1,214,830.02 6,149.62 CB3   0.6668   0.25 

10 2,979,485.04 1,214,795.30 6,145.48 TH 0.4     0.25 
10 2,979,380.08 1,214,858.67 6,149.36 CB3   0.6668   0.25 
11 2,979,492.96 1,214,808.29 6,145.08 TH 0.4     0.25 
11 2,979,402.77 1,214,889.72 6,149.03 CB3   0.6668   0.25 
12 2,979,513.08 1,214,837.29 6,144.26 CB3 0.6668     0.25 
12 2,979,424.75 1,214,917.03 6,148.50 CB3   0.6668   0.25 
13 2,979,534.01 1,214,865.54 6,143.49 CB2 0.5     0.25 
13 2,979,447.83 1,214,943.35 6,147.78 CB3   0.6668   0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
5 

14 2,979,556.00 1,214,892.84 6,142.73 CB2 0.5     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
14 2,979,471.13 1,214,969.47 6,147.04 CB3   0.6668   0.25 
15 2,979,579.56 1,214,918.73 6,141.97 TH 0.4     0.25 
15 2,979,494.14 1,214,995.84 6,146.33 CB3   0.6668   0.25 
G1 2,979,175.45 1,214,551.13 6,147.53 CB3   0  0 
G2 2,979,523.52 1,215,022.10 6,144.12 CB2   0.5   0.25 
G3 2,979,606.22 1,214,945.40 6,143.17 TH 0.4     0.25 T

E
X

A
S 

C
R

E
E

K
 

Se
ct

io
n 

5 
(c

on
tin

ue
d)

 

G4 2,979,296.11 1,214,495.74 6,145.04 TH 0.4     0.25 

Total       7.2668 9.8352 17.102 8 
  

1 2,979,638.07 1,214,970.08 6,145.51 TH 0.4     0.25 
1 2,979,537.43 1,215,051.24 6,149.64 CB3   0.6668   0.25 
2 2,979,659.50 1,214,997.76 6,145.17 TH 0.4     0.25 
2 2,979,565.89 1,215,073.25 6,148.68 CB   0.5   0.25 
3 2,979,681.53 1,215,024.95 6,144.83 TH 0.4     0.25 
3 2,979,581.92 1,215,105.29 6,148.91 CB3   0.6668   0.25 
4 2,979,704.89 1,215,051.08 6,144.51 TH 0.4     0.25 
4 2,979,601.48 1,215,134.48 6,148.81 CB   0.5   0.25 
5 2,979,727.72 1,215,077.63 6,144.19 TH 0.4     0.25 
5 2,979,624.00 1,215,161.28 6,148.41 CB3   0.6668   0.25 
6 2,979,750.42 1,215,104.29 6,143.87 CB2 0.5     0.25 
6 2,979,647.37 1,215,187.39 6,147.92 CB3   0.6668   0.25 
7 2,979,773.74 1,215,130.44 6,143.56 CB2 0.5     0.25 
7 2,979,670.94 1,215,213.35 6,147.43 CB3   0.6668   0.25 
8 2,979,796.91 1,215,156.72 6,143.25 CB2 0.5     0.25 
8 2,979,694.06 1,215,239.67 6,146.97 CB3   0.6668   0.25 
9 2,979,820.27 1,215,182.85 6,142.94 CB2 0.5     0.25 
9 2,979,717.10 1,215,266.05 6,146.53 CB3   0.6668   0.25 

G1 2,979,503.61 1,215,013.35 6,148.79 CB3   0.6668   0.25 
G2 2,979,744.63 1,215,294.07 6,144.84 CB3   0.6668   0.25 
G3 2,979,854.64 1,215,219.86 6,143.34 CB2 0.5     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
6 

G4 2,979,606.22 1,214,945.40 6,143.17 TH 0    0 

Total       4.5 7.0012 11.5012 5.25 
  

1 2,979,890.74 1,215,253.85 6,145.47 CB 0.5     0.25 
1 2,979,784.02 1,215,356.06 6,149.93 TH   0.4   0.25 
2 2,979,912.60 1,215,281.38 6,144.98 CB 0.5     0.25 
2 2,979,807.16 1,215,382.37 6,149.64 TH   0.4   0.25 
3 2,979,935.35 1,215,308.05 6,144.52 CB 0.5     0.25 
3 2,979,830.25 1,215,408.72 6,149.35 TH   0.4   0.25 
4 2,979,958.98 1,215,333.89 6,144.09 CB 0.5     0.25 
4 2,979,854.27 1,215,434.17 6,148.95 TH   0.4   0.25 
5 2,979,982.70 1,215,359.63 6,143.66 CB 0.5     0.25 
5 2,979,878.44 1,215,459.49 6,148.53 TH   0.4   0.25 
6 2,980,006.58 1,215,385.22 6,143.23 CB 0.5     0.25 
6 2,979,897.44 1,215,489.76 6,148.75 TH   0.4   0.25 
7 2,980,030.52 1,215,410.76 6,142.81 CB 0.5     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
7 

7 2,979,918.57 1,215,517.98 6,148.72 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
8 2,980,054.51 1,215,436.25 6,142.38 CB 0.5     0.25 
8 2,979,940.57 1,215,545.37 6,148.58 TH   0.4   0.25 
9 2,980,078.41 1,215,461.82 6,141.96 CB 0.5     0.25 
9 2,979,962.78 1,215,572.57 6,148.43 TH   0.4   0.25 

10 2,980,102.20 1,215,487.50 6,141.53 CB 0.5     0.25 
10 2,979,985.20 1,215,599.55 6,148.25 TH   0.4   0.25 
11 2,980,126.25 1,215,512.93 6,141.11 CB 0.5     0.25 
11 2,980,007.64 1,215,626.53 6,148.08 TH   0.4   0.25 
12 2,980,151.60 1,215,537.11 6,140.71 CB 0.5     0.25 
12 2,980,029.85 1,215,653.72 6,147.94 TH   0.4   0.25 
13 2,980,177.04 1,215,561.21 6,140.32 CB3 0.6668     0.25 
13 2,980,052.85 1,215,680.16 6,147.70 TH   0.4   0.25 
14 2,980,202.86 1,215,584.94 6,139.95 CB3 0.6668     0.25 
14 2,980,078.45 1,215,704.10 6,147.08 CB   0.5   0.25 
15 2,980,227.16 1,215,610.13 6,139.53 CB3 0.6668     0.25 
15 2,980,102.72 1,215,729.31 6,146.65 CB   0.5   0.25 
16 2,980,247.31 1,215,639.29 6,139.01 CB3 0.6668     0.25 
16 2,980,134.65 1,215,747.20 6,145.17 CB   0.5   0.25 

17 2,980,270.33 1,215,665.71 6,138.57 RUBBER 
TIRE 0.5     0.25 

17 2,980,158.06 1,215,773.24 6,144.86 CB   0.5   0.25 
G1 2,979,754.34 1,215,316.77 6,148.59 CB3   0.6668   0.25 
G2 2,980,208.47 1,215,822.69 6,141.15 CB2   0.5   0.25 
G3 2,980,289.74 1,215,692.29 6,137.34 CB3 0.6668     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
7 

(c
on

tin
ue

d)
 

G4 2,979,854.64 1,215,219.86 6,143.34 CB2 0    0 

Total       9.834 8.3668 18.2008 9.25 
  

1 2,980,346.15 1,215,742.31 6,142.27 TH 0.4     0.25 
1 2,980,225.98 1,215,845.04 6,142.67 TH   0.4   0.25 
2 2,980,372.95 1,215,765.44 6,142.56 TH 0.4     0.25 
2 2,980,255.05 1,215,866.24 6,142.20 TH   0.4   0.25 
3 2,980,399.68 1,215,788.63 6,142.87 TH 0.4    0.25 
3 2,980,285.63 1,215,886.14 6,141.69 TH   0.4  0.25 
4 2,980,409.40 1,215,803.21 6,142.74 TH 0.4     0.25 
4 2,980,320.12 1,215,905.71 6,141.13 TH   0.4   0.25 
5 2,980,432.69 1,215,829.75 6,142.17 CB3 0.6668     0.25 
5 2,980,351.15 1,215,923.38 6,141.06 TH   0.4   0.25 
6 2,980,439.89 1,215,836.64 6,141.82 CB3 0.6668     0.25 
6 2,980,384.78 1,215,941.34 6,141.05 TH   0.4   0.25 
7 2,980,469.19 1,215,856.13 6,141.56 CB3 0.6668     0.25 
7 2,980,417.22 1,215,954.85 6,140.94 TH   0.4   0.25 
8 2,980,490.19 1,215,870.69 6,141.30 CB3 0.6668     0.25 
8 2,980,450.97 1,215,968.08 6,140.86 TH   0.4   0.25 
9 2,980,521.46 1,215,886.75 6,141.08 CB3 0.6668     0.25 
9 2,980,483.96 1,215,979.86 6,140.81 TH   0.4   0.25 

10 2,980,547.00 1,215,891.61 6,141.17 CB3 0.6668     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
8 

10 2,980,518.49 1,215,990.32 6,140.76 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
11 2,980,581.68 1,215,897.67 6,141.24 CB3 0.6668     0.25 
11 2,980,552.85 1,215,997.51 6,140.67 TH   0.4   0.25 
12 2,980,606.23 1,215,904.18 6,141.15 CB3 0.6668     0.25 
12 2,980,588.01 1,216,004.65 6,140.63 TH   0.4   0.25 
13 2,980,639.69 1,215,915.83 6,140.85 CB3 0.6668     0.25 
13 2,980,622.56 1,216,010.31 6,140.60 TH   0.4   0.25 
14 2,980,666.14 1,215,912.91 6,141.04 CB3 0.6668     0.25 
14 2,980,658.30 1,216,013.63 6,140.55 TH   0.4   0.25 
15 2,980,701.29 1,215,912.32 6,141.09 CB3 0.6668     0.25 
15 2,980,693.40 1,216,013.69 6,140.46 TH   0.4   0.25 
16 2,980,726.65 1,215,912.82 6,141.04 CB3 0.6668     0.25 
16 2,980,729.06 1,216,013.17 6,140.40 TH   0.4   0.25 
17 2,980,761.76 1,215,917.06 6,140.76 CB3 0.6668     0.25 
17 2,980,764.05 1,216,012.61 6,140.40 TH   0.4   0.25 
18 2,980,787.81 1,215,915.77 6,140.68 CB3 0.6668     0.25 
18 2,980,799.77 1,216,010.43 6,140.40 TH   0.4   0.25 
19 2,980,820.41 1,215,894.63 6,141.31 CB3 0.6668     0.25 
19 2,980,834.54 1,216,006.38 6,140.40 TH   0.4   0.25 
20 2,980,841.09 1,215,875.25 6,142.08 CB3 0.6668    0.25 
20 2,980,870.40 1,216,001.85 6,140.45 TH   0.4  0.25 
G1 2,980,178.16 1,215,784.16 6,139.43 CB3   0.6668   0.25 
G2 2,980,907.30 1,215,990.03 6,139.39 TH   0.4   0.25 

G3 2,980,880.90 1,215,891.57 6,139.95 RUBBER 
TRACK 0.5     0.25 

T
E

X
A

S 
C

R
E

E
K

 
Se

ct
io

n 
8 

(c
on

tin
ue

d)
 

G4 2,980,315.04 1,215,711.73 6,140.87 CB3 0.6668     0.25 

Total       13.4356 9.0668 22.5024 11 
 

1 2,983,428.23 1,215,877.42 6,144.23 TH 0.4     0.25 
1 2,983,371.34 1,216,037.91 6,125.89 TH   0.4   0.25 
2 2,983,457.71 1,215,898.96 6,144.52 TH 0.4     0.25 
2 2,983,403.25 1,216,052.60 6,126.29 TH   0.4   0.25 
3 2,983,471.75 1,215,964.06 6,137.82 CB3 0.6668     0.25 
3 2,983,435.73 1,216,065.67 6,126.38 TH   0.4   0.25 
4 2,983,503.29 1,215,979.78 6,137.38 CB3 0.6668     0.25 
4 2,983,468.34 1,216,078.37 6,126.28 TH   0.4   0.25 
5 2,983,532.10 1,215,990.98 6,137.04 CB3 0.6668     0.25 
5 2,983,502.70 1,216,089.45 6,126.14 TH   0.4   0.25 
6 2,983,566.01 1,215,999.74 6,136.76 CB3 0.6668     0.25 
6 2,983,536.50 1,216,098.59 6,125.90 TH   0.4   0.25 
7 2,983,595.46 1,216,004.18 6,136.93 CB3 0.6668     0.25 
7 2,983,572.30 1,216,105.38 6,125.81 TH   0.4   0.25 
8 2,983,631.12 1,216,005.26 6,137.55 CB3 0.6668     0.25 
8 2,983,606.99 1,216,110.69 6,125.75 TH   0.4   0.25 
9 2,983,652.88 1,216,001.15 6,138.35 CB3 0.6668     0.25 
9 2,983,644.57 1,216,115.97 6,125.46 TH   0.4   0.25 

10 2,983,687.76 1,216,004.08 6,138.10 CB3 0.6668     0.25 
10 2,983,679.29 1,216,121.08 6,125.10 TH   0.4   0.25 

M
A

Y
T
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G

 
Se

ct
io

n 
1 

11 2,983,722.73 1,216,005.80 6,138.01 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
11 2,983,713.95 1,216,127.12 6,124.65 TH   0.4   0.25 
12 2,983,757.97 1,216,003.68 6,138.43 CB3 0.6668     0.25 
12 2,983,748.44 1,216,135.42 6,123.98 TH   0.4   0.25 

13 2,983,795.19 1,215,999.11 6,138.81 RUBBER 
TRACK 0.5     0.25 

13 2,983,779.63 1,216,140.00 6,123.44 TH   0.4   0.25 

14 2,983,829.24 1,216,009.59 6,136.70 RUBBER 
TRACK 0.5     0.25 

14 2,983,814.60 1,216,142.21 6,122.93 TH   0.4   0.25 

15 2,983,872.21 1,215,990.34 6,137.15 RUBBER 
TRACK 0.5     0.25 

15 2,983,841.95 1,216,145.16 6,122.33 TH   0.4   0.25 

16 2,983,916.01 1,215,948.73 6,140.35 RUBBER 
TRACK 0.5     0.25 

16 2,983,876.71 1,216,149.78 6,121.34 TH   0.4   0.25 

17 2,983,953.14 1,215,941.21 6,138.96 RUBBER 
TRACK 0.5     0.25 

17 2,983,911.68 1,216,153.32 6,120.50 TH   0.4   0.25 

18 2,983,989.36 1,215,938.36 6,136.94 RUBBER 
TRACK 0.5     0.25 

18 2,983,946.46 1,216,157.81 6,119.63 TH   0.4   0.25 

19 2,984,025.06 1,215,938.16 6,134.65 RUBBER 
TRACK 0.5     0.25 

19 2,983,980.91 1,216,164.04 6,118.92 TH   0.4   0.25 
G1 2,983,349.34 1,216,023.57 6,124.91 TH   0.4   0.25 
G2 2,984,014.60 1,216,167.76 6,116.88 TH   0.4   0.25 

G3 2,984,104.08 1,216,010.53 6,117.37 RUBBER 
TRACK 1    0.25 

M
A

Y
T

A
G

 
Se

ct
io

n 
1 

(c
on

tin
ue

d)
 

G4 2,983,358.36 1,215,891.22 6,120.67 FOOT 0.5     0.25 

Total       12.468 8.4 20.868 10.5 
  

1 2,984,672.15 1,216,531.46 6,137.13 TH 0.4     0.25 
1 2,984,519.00 1,216,602.24 6,118.74 TH   0.4   0.25 
2 2,984,684.31 1,216,564.39 6,136.48 TH 0.4     0.25 
2 2,984,534.30 1,216,633.72 6,118.60 TH   0.4   0.25 
3 2,984,697.20 1,216,596.99 6,135.98 TH 0.4     0.25 
3 2,984,548.67 1,216,665.63 6,118.41 TH   0.4   0.25 
4 2,984,680.00 1,216,643.50 6,130.34 FOOT 0.5     0.25 
4 2,984,564.06 1,216,697.08 6,118.18 TH   0.4   0.25 
5 2,984,702.92 1,216,671.46 6,131.37 FOOT 0.5     0.25 
5 2,984,579.33 1,216,728.58 6,117.94 TH   0.4   0.25 
6 2,984,703.55 1,216,709.73 6,128.98 FOOT 0.5     0.25 
6 2,984,593.42 1,216,760.62 6,117.70 TH   0.4   0.25 
7 2,984,720.76 1,216,740.33 6,129.27 FOOT 0.5     0.25 
7 2,984,607.08 1,216,792.86 6,117.56 TH   0.4   0.25 
8 2,984,747.14 1,216,766.69 6,131.04 FOOT 0.5     0.25 
8 2,984,621.83 1,216,824.61 6,117.49 TH   0.4   0.25 
9 2,984,772.11 1,216,793.71 6,132.68 CB3 0.6668     0.25 
9 2,984,636.50 1,216,856.38 6,117.42 TH   0.4   0.25 

M
A
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10 2,984,786.66 1,216,825.54 6,132.58 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
10 2,984,650.19 1,216,888.61 6,117.30 TH   0.4   0.25 
11 2,984,798.14 1,216,844.35 6,132.90 CB3 0.6668     0.25 
11 2,984,667.18 1,216,927.23 6,117.16 TH   0.4   0.25 
12 2,984,812.37 1,216,876.77 6,132.69 CB3 0.6668     0.25 
12 2,984,682.29 1,216,959.09 6,117.09 TH   0.4   0.25 
13 2,984,814.34 1,216,916.17 6,130.37 CB3 0.6668     0.25 
13 2,984,699.00 1,216,990.59 6,117.11 TH   0.4   0.25 
14 2,984,841.30 1,216,940.43 6,132.44 CB3 0.6668     0.25 
14 2,984,715.92 1,217,021.33 6,117.15 TH   0.4   0.25 
G1 2,984,507.82 1,216,571.83 6,118.26 TH   0.4   0.25 
G2 2,984,742.53 1,217,048.39 6,115.32 TH   0.4   0.25 
G3 2,984,823.24 1,216,984.44 6,114.99 CB3 1    0.25 

M
A
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2 
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d)
 

G4 2,984,631.77 1,216,456.67 6,131.20 TH 0.4     0.25 

Total       9.1008 6.4 15.5008 8 
  

1 2,984,870.40 1,216,973.26 6,134.06 CB3 0.6668     0.25 
1 2,984,757.55 1,217,077.54 6,116.04 TH   0.4   0.25 
2 2,984,891.61 1,217,001.31 6,133.45 CB3 0.6668     0.25 
2 2,984,779.36 1,217,105.04 6,115.85 TH   0.4   0.25 
3 2,984,914.06 1,217,028.23 6,133.12 CB3 0.6668     0.25 
3 2,984,802.13 1,217,131.66 6,115.75 TH   0.4   0.25 
4 2,984,937.92 1,217,053.83 6,133.12 CB3 0.6668     0.25 
4 2,984,825.43 1,217,157.78 6,115.68 TH   0.4   0.25 
5 2,984,962.03 1,217,079.21 6,133.17 CB3 0.6668     0.25 
5 2,984,848.96 1,217,183.69 6,115.64 TH   0.4   0.25 
6 2,984,972.56 1,217,088.24 6,133.37 CB3 0.6668     0.25 
6 2,984,877.60 1,217,211.37 6,115.58 TH   0.4   0.25 
7 2,985,000.30 1,217,109.57 6,133.41 CB3 0.6668     0.25 
7 2,984,904.85 1,217,233.35 6,115.43 TH   0.4   0.25 
8 2,985,027.34 1,217,131.82 6,132.94 CB3 0.6668     0.25 
8 2,984,933.47 1,217,253.54 6,115.24 TH   0.4   0.25 
9 2,985,056.28 1,217,151.60 6,132.88 CB3 0.6668     0.25 
9 2,984,962.83 1,217,272.78 6,115.01 TH   0.4   0.25 

10 2,985,087.30 1,217,168.70 6,133.34 CB3 0.6668     0.25 
10 2,984,992.57 1,217,291.52 6,114.75 TH   0.4   0.25 
G1 2,984,742.53 1,217,048.39 6,115.32 TH   0  0 
G2 2,985,023.42 1,217,298.33 6,114.24 TH   0.4   0.25 
G3 2,985,148.47 1,217,212.17 6,126.42 CB3 0.6668     0.25 

M
A
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3 

G4 2,984,823.24 1,216,984.44 6,114.99 CB3 0     0.25 
Total       7.3348 4.4 11.7348 5.75 

 

1 2,995,516.19 1,226,276.91 6,023.28 CB2 0.5     0.25 
1 2,995,436.78 1,226,346.38 6,021.65 TH   0.4   0.25 
2 2,995,535.00 1,226,306.96 6,022.81 CB 0.5     0.25 
2 2,995,460.88 1,226,371.81 6,021.43 TH   0.4   0.25 
3 2,995,554.75 1,226,336.18 6,022.42 CB3 0.6668     0.25 

T
H
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3 2,995,486.13 1,226,396.21 6,021.19 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
4 2,995,578.94 1,226,361.52 6,022.30 CB 0.5     0.25 
4 2,995,512.57 1,226,419.59 6,020.93 TH   0.4   0.25 
5 2,995,610.22 1,226,380.66 6,022.67 TH 0.4     0.25 
5 2,995,539.01 1,226,442.96 6,020.68 TH   0.4   0.25 

G1 2,995,414.80 1,226,317.34 6,020.86 TH   0.4   0.25 
G2 2,995,556.29 1,226,455.27 6,020.11 TH   0.4   0.25 
G3 2,995,643.29 1,226,406.24 6,021.21 TH 0.4     0.25 

T
H
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E
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G4 2,995,490.83 1,226,239.69 6,022.54 TH 0.4     0.25 

Total       3.3668 2.8 6.1668 3.5 
  

1 2,995,643.29 1,226,406.24 6,021.21 TH 0.4     0.25 
1 2,995,588.29 1,226,491.16 6,021.09 TH   0.4   0.25 
2 2,995,672.45 1,226,425.60 6,020.99 TH 0.4     0.25 
2 2,995,614.16 1,226,515.59 6,021.13 TH   0.4   0.25 
3 2,995,703.35 1,226,442.29 6,020.88 TH 0.4     0.25 
3 2,995,639.83 1,226,540.34 6,021.21 TH   0.4   0.25 
4 2,995,735.40 1,226,457.18 6,020.88 TH 0.4     0.25 
4 2,995,668.21 1,226,560.90 6,021.08 TH   0.4   0.25 
5 2,995,767.93 1,226,471.34 6,020.93 TH 0.4     0.25 
5 2,995,695.82 1,226,582.66 6,021.03 TH   0.4   0.25 
6 2,995,795.51 1,226,484.27 6,020.61 TH 0.4     0.25 
6 2,995,726.23 1,226,602.91 6,020.41 TH   0.4   0.25 
7 2,995,803.36 1,226,488.01 6,020.47 TH 0.4     0.25 
7 2,995,764.43 1,226,624.12 6,018.92 TH   0.4   0.25 
8 2,995,834.93 1,226,504.90 6,019.52 TH 0.4     0.25 
8 2,995,796.74 1,226,638.41 6,017.60 TH*   0.5   0.25 
9 2,995,866.74 1,226,520.94 6,018.63 TH 0.4     0.25 
9 2,995,833.63 1,226,636.71 6,015.93 TH*   0.5   0.25 

10 2,995,898.68 1,226,536.53 6,017.79 TH 0.4     0.25 
10 2,995,870.55 1,226,634.88 6,014.59 TH*   0.5   0.25 
11 2,995,930.24 1,226,553.45 6,016.86 TH 0.4     0.25 
11 2,995,904.73 1,226,642.63 6,013.49 TH*   0.5   0.25 
G1 2,995,572.02 1,226,472.09 6,020.50 TH   0.4   0.25 
G2 2,995,937.83 1,226,657.45 6,011.45 TH*   0.5   0.25 
G3 2,995,959.80 1,226,556.37 6,020.48 TH 0.4     0.25 

T
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2 

G4 2,995,610.22 1,226,380.66 6,022.67 TH 0.4     0.25 

Total       5.2 5.7 10.9 6.5 
  

1 2,996,022.72 1,226,602.93 6,020.62 TH 0.4     0.25 
1 2,995,963.64 1,226,666.71 6,015.42 TH*   0.5   0.25 
2 2,996,048.46 1,226,626.64 6,020.29 TH 0.4     0.25 
2 2,995,993.44 1,226,686.04 6,015.27 TH*   0.5   0.25 
3 2,996,071.85 1,226,652.89 6,019.65 TH 0.4     0.25 
3 2,996,012.88 1,226,716.55 6,014.66 TH*   0.5   0.25 
4 2,996,099.27 1,226,674.79 6,019.54 TH 0.4     0.25 
4 2,996,038.89 1,226,739.98 6,014.34 TH*   0.5   0.25 

T
H
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E
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3 

5 2,996,127.92 1,226,695.37 6,019.60 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
5 2,996,064.46 1,226,763.88 6,013.99 TH*   0.5   0.25 
6 2,996,154.85 1,226,717.79 6,019.53 TH 0.4     0.25 
6 2,996,092.42 1,226,785.19 6,013.84 TH*   0.5   0.25 
7 2,996,179.98 1,226,742.16 6,019.33 TH 0.4     0.25 
7 2,996,119.36 1,226,807.61 6,013.77 TH*   0.5   0.25 
8 2,996,205.56 1,226,766.04 6,019.20 TH 0.4     0.25 
8 2,996,117.58 1,226,861.03 6,013.00 TH   0.4   0.25 
9 2,996,231.16 1,226,789.90 6,019.02 TH 0.4     0.25 
9 2,996,150.12 1,226,877.40 6,012.88 TH   0.4   0.25 

10 2,996,256.32 1,226,814.25 6,018.62 TH 0.4     0.25 
10 2,996,179.62 1,226,897.05 6,012.63 TH   0.4   0.25 
11 2,996,281.73 1,226,838.32 6,018.16 TH 0.4     0.25 
11 2,996,206.95 1,226,919.05 6,012.23 TH   0.4   0.25 
12 2,996,307.08 1,226,862.45 6,017.69 TH 0.4     0.25 
12 2,996,235.30 1,226,939.94 6,011.87 TH   0.4   0.25 
13 2,996,332.92 1,226,886.05 6,017.29 TH 0.4     0.25 
13 2,996,264.09 1,226,960.37 6,011.53 TH   0.4   0.25 
14 2,996,357.99 1,226,910.49 6,016.78 TH 0.4     0.25 
14 2,996,293.78 1,226,979.81 6,011.24 TH   0.4   0.25 
15 2,996,384.02 1,226,933.89 6,016.40 TH 0.4     0.25 
15 2,996,322.97 1,226,999.80 6,010.95 TH   0.4   0.25 
16 2,996,411.44 1,226,955.78 6,016.22 CB 0.5     0.25 
16 2,996,351.88 1,227,020.09 6,010.67 TH   0.4   0.25 
G1 2,995,904.73 1,226,642.63 6,013.49 TH*   0.5   0.25 
G2 2,996,362.78 1,227,027.03 6,010.48 TH   0.4   0.25 
G3 2,996,460.23 1,226,976.40 6,024.72 CB2 0.5     0.25 
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G4 2,996,001.41 1,226,585.54 6,020.58 TH 0.4     0.25 

Total       7.4 8 15.4 9 
  

1 2,996,430.80 1,226,957.38 6,024.65 CB 0.5     0.25 
1 2,996,382.43 1,227,040.55 6,012.16 TH   0.4   0.25 
2 2,996,460.23 1,226,976.40 6,024.72 CB 0.5     0.25 
2 2,996,411.91 1,227,059.46 6,013.53 TH   0.4   0.25 
3 2,996,491.23 1,226,992.72 6,024.42 CB 0.5     0.25 
3 2,996,442.80 1,227,075.97 6,013.41 TH   0.4   0.25 
4 2,996,509.03 1,227,003.02 6,024.09 CB 0.5     0.25 
4 2,996,476.60 1,227,092.48 6,013.29 TH   0.4   0.25 
5 2,996,541.39 1,227,016.46 6,023.94 CB 0.5     0.25 
5 2,996,508.58 1,227,106.95 6,013.09 TH   0.4   0.25 
6 2,996,574.00 1,227,029.19 6,023.76 CB 0.5     0.25 
6 2,996,540.46 1,227,121.71 6,012.81 TH   0.4   0.25 
7 2,996,607.27 1,227,040.11 6,023.67 CB 0.5     0.25 
7 2,996,572.69 1,227,135.49 6,012.50 TH   0.4   0.25 
8 2,996,633.75 1,227,045.49 6,023.58 CB 0.5     0.25 
8 2,996,608.17 1,227,147.00 6,012.04 TH   0.4   0.25 
9 2,996,668.27 1,227,051.76 6,023.65 CB 0.5     0.25 
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9 2,996,641.61 1,227,157.55 6,011.61 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
G1 2,996,362.78 1,227,027.03 6,010.48 TH   0.4   0.25 
G2 2,996,671.41 1,227,155.39 6,009.58 TH   0.4   0.25 
G3 2,996,692.37 1,227,072.97 6,011.17 CB 0.5     0.25 

 

G4 2,996,384.02 1,226,933.89 6,016.40 TH 0.4     0.25 

Total       5.4 4.4 9.8 5.5 
  

1 2,996,786.43 1,227,073.68 6,016.16 CB 0.5     0.25 
1 2,996,791.97 1,227,180.21 6,009.39 TH   0.4   0.25 
2 2,996,821.45 1,227,073.29 6,015.67 CB 0.5     0.25 
2 2,996,827.13 1,227,182.45 6,008.95 TH   0.4   0.25 
3 2,996,856.32 1,227,069.79 6,015.50 CB 0.5     0.25 
3 2,996,862.19 1,227,182.69 6,008.56 TH   0.4   0.25 
4 2,996,891.08 1,227,064.33 6,015.53 CB 0.5     0.25 
4 2,996,897.25 1,227,182.91 6,008.17 TH   0.4   0.25 
5 2,996,925.83 1,227,058.59 6,015.59 CB 0.5     0.25 
5 2,996,932.31 1,227,183.28 6,007.78 TH   0.4   0.25 
6 2,996,960.53 1,227,051.83 6,015.54 TH 0.4     0.25 
6 2,996,967.16 1,227,179.48 6,007.22 TH   0.4   0.25 
7 2,996,995.25 1,227,045.60 6,015.44 TH 0.4     0.25 
7 2,997,001.92 1,227,173.83 6,006.71 TH   0.4   0.25 
8 2,997,029.94 1,227,038.75 6,015.42 TH 0.4     0.25 
8 2,997,036.64 1,227,167.64 6,006.22 TH   0.4   0.25 

G1 2,996,765.16 1,227,175.39 6,009.24 TH   0.4   0.25 
G2 2,997,064.64 1,227,161.45 6,005.23 TH   0.4   0.25 
G3 2,997,104.14 1,227,027.71 6,009.80 CB 0.5     0.25 

T
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5 

G4 2,996,742.77 1,227,072.48 6,015.72 CB 0.5     0.25 

Total       4.7 4 8.7 5 
  

1 2,997,104.14 1,227,027.71 6,009.80 CB 0    0 
1 2,997,129.48 1,227,153.46 6,005.18 TH   0.4   0.25 
2 2,997,138.50 1,227,021.07 6,009.53 TH 0.4     0.25 
2 2,997,163.61 1,227,145.68 6,004.92 TH   0.4   0.25 
3 2,997,172.93 1,227,014.74 6,009.23 TH 0.4     0.25 
3 2,997,197.54 1,227,136.87 6,004.65 TH   0.4   0.25 
4 2,997,207.20 1,227,007.65 6,008.99 TH 0.4     0.25 
4 2,997,231.66 1,227,129.02 6,004.39 TH   0.4   0.25 
5 2,997,241.52 1,227,000.75 6,008.74 TH 0.4     0.25 
5 2,997,266.13 1,227,122.92 6,004.15 TH   0.4   0.25 
6 2,997,275.84 1,226,993.93 6,008.48 TH 0.4     0.25 
6 2,997,300.03 1,227,113.96 6,003.89 TH   0.4   0.25 
7 2,997,310.26 1,226,987.53 6,008.19 TH 0.4     0.25 
7 2,997,334.10 1,227,105.89 6,003.63 TH   0.4   0.25 
8 2,997,344.63 1,226,980.92 6,007.92 TH 0.4     0.25 
8 2,997,368.27 1,227,098.28 6,003.38 TH   0.4   0.25 
9 2,997,378.99 1,226,974.28 6,007.64 TH 0.4     0.25 
9 2,997,402.52 1,227,091.06 6,003.12 TH   0.4   0.25 
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10 2,997,413.60 1,226,968.83 6,007.27 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
10 2,997,436.68 1,227,083.37 6,002.87 TH   0.4   0.25 
11 2,997,448.32 1,226,963.97 6,006.86 TH 0.4     0.25 
11 2,997,470.64 1,227,074.76 6,002.62 TH   0.4   0.25 
12 2,997,482.90 1,226,958.39 6,006.50 TH 0.4     0.25 
12 2,997,504.72 1,227,066.67 6,002.37 TH   0.4   0.25 
13 2,997,517.46 1,226,952.75 6,006.15 TH 0.4     0.25 
13 2,997,538.93 1,227,059.29 6,002.12 TH   0.4   0.25 
14 2,997,551.93 1,226,946.61 6,005.84 TH 0.4     0.25 
14 2,997,573.07 1,227,051.54 6,001.87 TH   0.4   0.25 
15 2,997,586.30 1,226,940.00 6,005.57 TH 0.4     0.25 
15 2,997,607.09 1,227,043.20 6,001.62 TH   0.4   0.25 
16 2,997,620.98 1,226,934.94 6,005.22 TH 0.4     0.25 
16 2,997,641.33 1,227,035.94 6,001.40 TH   0.4   0.25 
17 2,997,655.95 1,226,931.29 6,004.83 TH 0.4     0.25 
17 2,997,676.03 1,227,030.93 6,001.26 TH   0.4   0.25 
18 2,997,690.64 1,226,926.26 6,004.55 TH 0.4     0.25 
18 2,997,709.67 1,227,020.69 6,001.12 TH   0.4   0.25 
19 2,997,724.84 1,226,918.82 6,004.40 TH 0.4     0.25 
19 2,997,743.57 1,227,011.77 6,000.92 TH   0.4   0.25 
20 2,997,758.79 1,226,910.07 6,004.34 TH 0.4     0.25 
20 2,997,777.54 1,227,003.16 6,000.73 TH   0.4   0.25 
21 2,997,792.31 1,226,899.27 6,004.41 TH 0.4     0.25 
21 2,997,811.64 1,226,995.19 6,000.54 TH   0.4   0.25 
22 2,997,818.06 1,226,889.80 6,004.46 TH 0.4     0.25 
22 2,997,846.42 1,226,987.24 6,000.34 TH   0.4   0.25 
23 2,997,852.81 1,226,883.96 6,003.86 TH 0.4     0.25 
23 2,997,880.61 1,226,979.47 6,000.14 TH   0.4   0.25 
24 2,997,884.77 1,226,879.88 6,003.25 TH 0.4     0.25 
24 2,997,915.35 1,226,971.68 5,999.94 TH   0.4   0.25 
25 2,997,917.69 1,226,867.96 6,003.12 TH 0.4     0.25 
25 2,997,949.36 1,226,963.02 5,999.75 TH   0.4   0.25 
26 2,997,945.61 1,226,847.99 6,003.62 TH 0.4     0.25 
26 2,997,983.71 1,226,953.88 5,999.55 TH   0.4   0.25 
27 2,997,964.19 1,226,829.82 6,004.16 TH 0.4     0.25 
27 2,998,021.51 1,226,946.60 5,999.40 TH   0.4   0.25 
28 2,997,990.80 1,226,804.61 6,004.55 TH 0.4     0.25 
28 2,998,056.21 1,226,937.86 5,999.38 TH   0.4   0.25 
29 2,997,996.48 1,226,800.32 6,004.52 TH 0.4     0.25 
29 2,998,097.73 1,226,918.17 5,999.48 TH*   0.5   0.25 
30 2,998,025.41 1,226,780.28 6,003.96 TH 0.4     0.25 
30 2,998,111.20 1,226,880.14 5,999.18 TH*   0.5   0.25 
31 2,998,040.26 1,226,770.47 6,003.62 TH 0.4     0.25 
31 2,998,135.79 1,226,849.31 5,999.15 TH*   0.5   0.25 
32 2,998,074.39 1,226,753.26 6,002.73 TH 0.4     0.25 
32 2,998,159.84 1,226,823.77 5,999.13 TH*   0.5   0.25 
33 2,998,106.60 1,226,732.87 6,002.36 TH 0.4     0.25 
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33 2,998,169.70 1,226,813.09 5,999.12 TH*   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
34 2,998,135.39 1,226,712.86 6,002.28 TH 0.4     0.25 
34 2,998,193.70 1,226,787.00 5,999.11 TH*   0.5   0.25 
35 2,998,162.64 1,226,689.90 6,002.52 TH 0.4     0.25 
35 2,998,219.71 1,226,771.43 5,999.11 TH*   0.5   0.25 
36 2,998,192.27 1,226,671.02 6,002.42 TH 0.4     0.25 
36 2,998,258.59 1,226,767.61 5,999.26 TH*   0.5   0.25 
37 2,998,223.87 1,226,652.82 6,002.42 TH 0.4     0.25 
37 2,998,276.54 1,226,756.80 5,999.25 TH*   0.5   0.25 
38 2,998,255.44 1,226,637.70 6,002.40 TH 0.4     0.25 
38 2,998,310.85 1,226,747.08 5,999.35 TH*   0.5   0.25 
G1 2,997,081.86 1,227,157.41 6,004.08 TH   0.4   0.25 
G2 2,998,310.73 1,226,702.55 5,993.88 TH*   0.5   0.25 
G3 2,998,281.96 1,226,628.25 6,001.54 TH 0.4     0.25 
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G4 2,997,062.67 1,227,040.49 6,008.56 TH 0.4     0.25 

Total       15.6 17.1 32.7 19.75 
 

1 3,005,612.52 1,227,630.57 5,924.35 TH 0.4     0.25 
1 3,005,624.34 1,227,511.33 5,928.46 TH   0.4   0.25 
2 3,005,647.55 1,227,632.00 5,924.11 TH 0.4     0.25 
2 3,005,658.97 1,227,516.78 5,928.08 TH   0.4   0.25 
3 3,005,682.51 1,227,634.11 5,923.89 TH 0.4     0.25 
3 3,005,693.84 1,227,519.77 5,927.90 TH   0.4   0.25 
4 3,005,717.42 1,227,636.75 5,923.66 TH 0.4     0.25 
4 3,005,728.51 1,227,524.82 5,927.55 TH   0.4   0.25 
5 3,005,752.16 1,227,641.09 5,923.44 TH 0.4     0.25 
5 3,005,763.22 1,227,529.46 5,927.24 TH   0.4   0.25 
6 3,005,786.96 1,227,644.88 5,923.22 TH 0.4     0.25 
6 3,005,798.04 1,227,533.00 5,927.01 TH   0.4   0.25 
7 3,005,821.85 1,227,647.71 5,922.98 TH 0.4     0.25 
7 3,005,832.78 1,227,537.41 5,926.70 TH   0.4   0.25 
8 3,005,856.76 1,227,650.28 5,922.65 TH 0.4     0.25 
8 3,005,867.41 1,227,542.87 5,926.24 TH   0.4   0.25 
9 3,005,891.49 1,227,654.78 5,922.29 TH 0.4     0.25 
9 3,005,902.12 1,227,547.45 5,925.86 TH   0.4   0.25 

10 3,005,919.69 1,227,656.70 5,921.99 TH 0.4     0.25 
10 3,005,938.19 1,227,553.37 5,925.55 TH   0.4   0.25 
11 3,005,954.83 1,227,659.00 5,921.65 TH 0.4     0.25 
11 3,005,972.65 1,227,559.49 5,925.22 TH   0.4   0.25 
12 3,005,990.11 1,227,660.53 5,921.32 TH 0.4     0.25 
12 3,006,007.45 1,227,563.70 5,925.03 TH   0.4   0.25 
13 3,006,024.95 1,227,664.52 5,920.99 TH 0.4     0.25 
13 3,006,042.17 1,227,568.35 5,924.80 TH   0.4   0.25 
G1 3,005,570.25 1,227,622.47 5,923.41 TH   0.4   0.25 
G2 3,006,049.24 1,227,663.09 5,920.30 TH   0.4   0.25 
G3 3,006,078.61 1,227,576.22 5,922.08 CB2 0.5     0.25 
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G4 3,005,583.82 1,227,510.00 5,927.42 TH 0.4     0.25 

Total       6.1 6 12.1 7.5 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
1 3,006,118.58 1,227,674.61 5,921.07 TH   0.4  0.25 
1 3,006,120.14 1,227,572.74 5,927.31 TH 0.4     0.25 
2 3,006,153.48 1,227,681.13 5,920.74 TH   0.4   0.25 
2 3,006,155.10 1,227,575.92 5,926.85 TH 0.4     0.25 
3 3,006,188.48 1,227,681.67 5,920.55 TH   0.4   0.25 
3 3,006,190.05 1,227,579.29 5,926.38 TH 0.4     0.25 
4 3,006,223.47 1,227,682.36 5,920.36 TH   0.4   0.25 
4 3,006,225.03 1,227,580.68 5,926.10 TH 0.4     0.25 
5 3,006,258.48 1,227,682.06 5,920.18 TH   0.4   0.25 
5 3,006,260.00 1,227,582.86 5,925.75 TH 0.4     0.25 
6 3,006,293.49 1,227,681.89 5,920.00 TH   0.4   0.25 
6 3,006,294.98 1,227,584.92 5,925.41 TH 0.4     0.25 
7 3,006,328.35 1,227,691.49 5,919.65 TH   0.4   0.25 
7 3,006,329.97 1,227,585.89 5,925.25 TH 0.4     0.25 
8 3,006,361.54 1,227,695.00 5,919.45 TH   0.4   0.25 
8 3,006,369.41 1,227,587.38 5,925.14 TH 0.4     0.25 
9 3,006,396.36 1,227,698.66 5,919.25 TH   0.4   0.25 
9 3,006,404.53 1,227,587.06 5,925.22 TH 0.4     0.25 

10 3,006,431.15 1,227,702.87 5,919.04 TH   0.4   0.25 
10 3,006,439.64 1,227,586.79 5,925.30 TH 0.4     0.25 
11 3,006,466.03 1,227,705.77 5,918.85 TH   0.4   0.25 
11 3,006,474.77 1,227,586.33 5,925.40 TH 0.4     0.25 
12 3,006,500.98 1,227,707.71 5,918.66 TH   0.4   0.25 
12 3,006,509.84 1,227,586.62 5,925.43 TH 0.4     0.25 
13 3,006,535.83 1,227,711.05 5,918.46 TH   0.4   0.25 
13 3,006,544.99 1,227,585.86 5,925.57 TH 0.4     0.25 
14 3,006,570.82 1,227,712.48 5,918.29 TH   0.4   0.25 
14 3,006,580.23 1,227,583.87 5,925.86 CB3 0.6668     0.25 
15 3,006,605.90 1,227,712.63 5,918.13 TH   0.4   0.25 
15 3,006,615.49 1,227,581.67 5,926.17 CB3 0.6668     0.25 
16 3,006,640.69 1,227,716.76 5,917.92 TH   0.4   0.25 
16 3,006,650.84 1,227,578.17 5,926.61 CB3 0.6668     0.25 
17 3,006,684.28 1,227,720.97 5,917.64 TH   0.4   0.25 
17 3,006,661.88 1,227,577.14 5,926.61 CB3 0.6668     0.25 
18 3,006,719.55 1,227,719.95 5,917.44 TH   0.4   0.25 
18 3,006,696.73 1,227,573.41 5,925.90 CB3 0.6668     0.25 
19 3,006,707.29 1,227,572.61 5,925.46 TH*   0.5  0.25 
19 3,006,766.49 1,227,712.63 5,917.20 CB3 0.6668    0.25 
20 3,006,744.01 1,227,569.58 5,924.21 TH*   0.5  0.25 
20 3,006,792.75 1,227,684.86 5,917.08 CB3 0.6668     0.25 
21 3,006,787.07 1,227,566.07 5,923.18 TH*   0.5   0.25 
21 3,006,804.45 1,227,680.08 5,917.01 CB3 0.6668     0.25 
22 3,006,821.91 1,227,562.36 5,923.04 TH*   0.5   0.25 
22 3,006,837.96 1,227,667.66 5,916.93 CB3 0.6668     0.25 
23 3,006,860.98 1,227,560.65 5,922.83 TH*   0.5   0.25 
23 3,006,858.74 1,227,664.43 5,916.87 CB3 0.6668     0.25 
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24 3,006,896.03 1,227,558.63 5,923.14 TH*   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
24 3,006,893.65 1,227,669.14 5,916.65 CB3 0.6668     0.25 
25 3,006,948.30 1,227,553.90 5,924.58 TH*   0.5   0.25 
25 3,006,896.00 1,227,669.73 5,916.64 CB3 0.6668     0.25 
26 3,006,988.09 1,227,550.84 5,926.27 TH   0.4   0.25 
26 3,006,902.41 1,227,740.57 5,916.75 CB3 0.6668     0.25 
27 3,006,985.09 1,227,551.33 5,926.07 TH*   0.5   0.25 
27 3,006,971.36 1,227,698.93 5,916.12 CB3 0.6668     0.25 
28 3,007,021.00 1,227,543.10 5,928.64 TH*   0.5   0.25 
28 3,007,006.09 1,227,703.52 5,915.69 CB2 0.5     0.25 
29 3,007,053.02 1,227,547.16 5,927.48 TH*   0.5   0.25 
29 3,007,039.72 1,227,729.15 5,914.85 CB2 0.5     0.25 
30 3,007,088.31 1,227,544.42 5,927.67 TH*   0.5   0.25 
30 3,007,075.06 1,227,725.71 5,914.36 CB3 0.6668     0.25 
31 3,007,123.45 1,227,543.73 5,927.59 TH*   0.5   0.25 
31 3,007,110.21 1,227,724.99 5,913.86 CB3 0.6668     0.25 
32 3,007,158.61 1,227,542.79 5,927.55 TH*   0.5   0.25 
32 3,007,144.84 1,227,731.27 5,913.29 CB2 0.5     0.25 
G1 3,006,091.45 1,227,670.30 5,920.73 TH   0.4   0.25 
G2 3,007,172.84 1,227,704.16 5,905.84 CB3   0.6668   0.25 
G3 3,007,182.70 1,227,610.45 5,910.93 CB3 0.6668     0.25 
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G4 3,006,078.61 1,227,576.22 5,922.08 CB2 0    0 
Total       18.0356 15.1668 33.2024 16.75 

  
1 3,012,423.89 1,228,257.69 5,885.96 CB3 0.6668     0.25 
1 3,012,341.74 1,228,413.91 5,887.65 TH*   0.5   0.25 
2 3,012,452.12 1,228,279.20 5,885.16 CB 0.5     0.25 
2 3,012,369.73 1,228,435.87 5,887.63 TH*   0.5   0.25 
3 3,012,479.17 1,228,302.94 5,883.64 CB 0.5     0.25 
3 3,012,395.39 1,228,462.27 5,887.42 TH*   0.5   0.25 
4 3,012,504.77 1,228,329.45 5,881.37 CB 0.5     0.25 
4 3,012,424.43 1,228,482.22 5,885.96 TH*   0.5   0.25 

G1 3,012,289.48 1,228,393.50 5,886.84 TH*   0.5   0.25 
G2 3,012,481.37 1,228,533.17 5,879.50 TH*   0.5   0.25 
G3 3,012,531.42 1,228,361.19 5,878.67 CB 0.5     0.25 
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G4 3,012,345.29 1,228,212.70 5,883.39 CB 0.5     0.25 
Total       3.1668 3 6.1668 3 

 
1 3,012,567.15 1,228,392.43 5,879.69 TH 0.4     0.25 
1 3,012,459.40 1,228,505.51 5,880.40 TH*   0.5   0.25 
2 3,012,589.78 1,228,419.39 5,878.29 TH 0.4     0.25 
2 3,012,481.37 1,228,533.17 5,879.50 TH*   0  0 
3 3,012,612.85 1,228,445.88 5,876.94 TH 0.4     0.25 
3 3,012,504.68 1,228,559.41 5,878.49 CB3   0.6668   0.25 

G1 3,012,419.37 1,228,460.64 5,880.15 TH*   0.5   0.25 
G2 3,012,548.37 1,228,607.65 5,875.64 CB3   0.6668   0.25 
G3 3,012,626.28 1,228,471.73 5,871.45 CB3 0.6668     0.25 
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G4 3,012,531.42 1,228,361.19 5,878.67 CB2 0    0 
Total       1.8668 2.3336 4.2004 2 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
  

1 3,012,654.67 1,228,493.61 5,876.89 TH 0.4     0.25 
1 3,012,517.09 1,228,593.71 5,884.73 CB3   0.6668   0.25 
2 3,012,675.44 1,228,521.78 5,876.31 TH 0.4     0.25 
2 3,012,539.41 1,228,620.75 5,883.92 CB3   0.6668   0.25 
3 3,012,696.68 1,228,549.60 5,875.74 TH 0.4     0.25 
3 3,012,561.24 1,228,648.14 5,883.18 CB3   0.6668   0.25 
4 3,012,716.97 1,228,578.11 5,875.15 TH 0.4     0.25 
4 3,012,582.41 1,228,676.02 5,882.52 CB3   0.6668   0.25 
5 3,012,737.22 1,228,606.66 5,874.56 TH 0.4     0.25 
5 3,012,603.54 1,228,703.93 5,881.87 CB3   0.6668   0.25 
6 3,012,757.30 1,228,635.32 5,873.97 TH 0.4     0.25 
6 3,012,626.32 1,228,730.63 5,881.01 CB3   0.6668   0.25 

G1 3,012,481.37 1,228,533.17 5,879.50 TH*   0  0 
G2 3,012,655.80 1,228,796.40 5,881.56 CB3   0.6668   0.25 
G3 3,012,779.69 1,228,675.27 5,871.85 TH 0.4     0.25 
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G4 3,012,626.28 1,228,471.73 5,871.45 CB3 0    0 

Total       2.8 4.6676 7.4676 3.5 
  

1 3,012,787.57 1,228,683.58 5,872.94 TH 0.4     0.25 
1 3,012,643.06 1,228,763.45 5,881.46 CB3   0.6668   0.25 
2 3,012,806.75 1,228,712.97 5,872.53 TH 0.4     0.25 
2 3,012,655.80 1,228,796.40 5,881.56 CB3   0  0 
3 3,012,825.98 1,228,742.33 5,872.13 TH 0.4     0.25 
3 3,012,678.03 1,228,824.10 5,880.46 CB3   0.6668   0.25 
4 3,012,845.18 1,228,771.70 5,871.73 TH 0.4     0.25 
4 3,012,699.33 1,228,852.31 5,879.49 CB3   0.6668   0.25 

G1 3,012,603.54 1,228,703.93 5,881.87 CB3   0  0 
G2 3,012,741.30 1,228,917.54 5,878.32 CB3   0.6668   0.25 
G3 3,012,872.43 1,228,819.47 5,869.30 TH 0.4     0.25 
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G4 3,012,763.34 1,228,649.07 5,872.29 TH 0.4     0.25 

Total       2.4 2.6672 5.0672 2.5 
 

1 3,012,925.46 1,228,899.85 5,868.58 TH 0.4     0.25 
1 3,012,770.30 1,228,978.29 5,880.40 CB3   0.6668   0.25 
2 3,012,943.00 1,228,930.20 5,868.00 CB2 0.5     0.25 
2 3,012,786.96 1,229,009.08 5,879.70 CB3   0.6668   0.25 
3 3,012,961.03 1,228,960.31 5,867.42 CB2 0.5     0.25 
3 3,012,806.36 1,229,038.49 5,878.62 CB3   0.6668   0.25 
4 3,012,972.10 1,228,978.68 5,867.07 CB2 0.5     0.25 
4 3,012,826.49 1,229,070.74 5,878.13 CB3   0.6668   0.25 
5 3,012,991.14 1,229,008.05 5,866.50 CB2 0.5     0.25 
5 3,012,842.64 1,229,101.95 5,878.08 CB3   0.6668   0.25 
6 3,013,011.33 1,229,036.70 5,865.93 CB 0.5     0.25 
6 3,012,866.38 1,229,128.34 5,876.95 CB3   0.6668   0.25 
7 3,013,018.32 1,229,047.39 5,865.72 CB2 0.5     0.25 
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7 3,012,891.52 1,229,158.93 5,876.14 TH*   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
8 3,013,037.02 1,229,077.56 5,865.17 CB2 0.5     0.25 
8 3,012,914.29 1,229,185.51 5,875.56 TH*   0.5   0.25 
9 3,013,054.84 1,229,108.50 5,863.90 TH 0.4     0.25 
9 3,012,938.09 1,229,211.20 5,875.01 TH*   0.5   0.25 

10 3,013,062.11 1,229,120.83 5,863.33 TH 0.4     0.25 
10 3,012,964.75 1,229,240.43 5,874.66 TH*   0.5   0.25 
11 3,013,081.98 1,229,151.86 5,862.08 TH 0.4     0.25 
11 3,012,987.65 1,229,267.74 5,875.11 TH*   0.5   0.25 
12 3,013,102.85 1,229,181.66 5,860.91 TH 0.4     0.25 
12 3,013,008.18 1,229,297.95 5,876.26 TH*   0.5   0.25 
G1 3,012,741.30 1,228,917.54 5,878.32 CB3   0  0 
G2 3,013,065.26 1,229,355.51 5,871.87 TH*   0.5   0.25 
G3 3,013,118.59 1,229,203.42 5,860.07 TH 0.4     0.25 
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G4 3,012,890.34 1,228,849.69 5,867.59 CB2 0.5     0.25 

Total       6.4 7.5008 13.9008 6.75 
  

1 3,013,220.49 1,229,349.33 5,861.52 TH 0.4     0.25 
1 3,013,123.24 1,229,404.49 5,865.36 TH*   0.5   0.25 
2 3,013,241.27 1,229,377.78 5,861.47 TH 0.4     0.25 
2 3,013,141.78 1,229,434.21 5,865.17 TH*   0.5   0.25 
3 3,013,259.99 1,229,407.40 5,861.41 TH 0.4     0.25 
3 3,013,163.02 1,229,462.40 5,864.76 TH*   0.5   0.25 
4 3,013,278.26 1,229,437.28 5,861.40 TH 0.4     0.25 
4 3,013,182.41 1,229,491.64 5,864.57 TH*   0.5   0.25 
5 3,013,295.85 1,229,470.38 5,861.38 TH 0.4     0.25 
5 3,013,184.46 1,229,519.45 5,865.34 TH*   0.5   0.25 
6 3,013,308.64 1,229,502.99 5,861.35 TH 0.4     0.25 
6 3,013,196.77 1,229,552.27 5,865.38 TH*   0.5   0.25 
7 3,013,322.74 1,229,542.60 5,861.31 TH 0.4     0.25 
7 3,013,212.33 1,229,585.30 5,865.16 TH*   0.5   0.25 
8 3,013,339.61 1,229,573.60 5,861.34 TH 0.4     0.25 
8 3,013,224.92 1,229,617.96 5,865.14 TH*   0.5   0.25 
9 3,013,355.47 1,229,604.99 5,861.37 CB2 0.5     0.25 
9 3,013,238.93 1,229,650.07 5,865.01 TH*   0.5   0.25 

10 3,013,373.09 1,229,635.70 5,861.44 CB3 0.6668     0.25 
10 3,013,252.43 1,229,682.37 5,864.92 TH*   0.5   0.25 
11 3,013,387.12 1,229,667.80 5,861.45 CB3 0.6668     0.25 
11 3,013,264.33 1,229,715.29 5,864.95 TH*   0.5   0.25 
12 3,013,400.09 1,229,696.18 5,862.03 CB3 0.6668     0.25 
12 3,013,277.41 1,229,749.14 5,865.61 TH*   0.5   0.25 
13 3,013,413.30 1,229,719.18 5,863.73 CB3 0.6668     0.25 
13 3,013,294.69 1,229,782.76 5,867.13 TH*   0.5   0.25 
14 3,013,433.10 1,229,748.28 5,864.87 CB3 0.6668     0.25 
14 3,013,298.76 1,229,820.28 5,869.29 TH*   0.5   0.25 
15 3,013,450.61 1,229,778.61 5,865.95 CB3 0.6668     0.25 
15 3,013,308.59 1,229,854.72 5,871.00 TH*   0.5   0.25 

SP
IK

E
 B

U
C

K
 

Se
ct

io
n 

6 

16 3,013,471.24 1,229,807.26 5,867.13 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
16 3,013,343.54 1,229,875.70 5,870.36 TH*   0.5   0.25 
17 3,013,489.23 1,229,837.33 5,868.24 CB3 0.6668     0.25 
17 3,013,353.30 1,229,910.18 5,872.00 TH*   0.5   0.25 
G1 3,013,098.74 1,229,362.63 5,864.08 TH*   0.5   0.25 
G2 3,013,361.05 1,230,018.88 5,864.69 TH*   0.5   0.25 
G3 3,013,516.40 1,229,903.94 5,876.96 CB3 0.6668     0.25 SP
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G4 3,013,203.40 1,229,322.64 5,860.84 TH 0.4     0.25 

Total       10.1012 9.5 19.6012 9.5 
  

1 3,013,516.67 1,229,903.86 5,876.99 CB 0    0 
1 3,013,332.36 1,229,954.15 5,866.26 TH*   0.5   0.25 
2 3,013,503.72 1,229,943.67 5,873.59 CB 0.5     0.25 
2 3,013,346.88 1,229,986.47 5,865.46 TH*   0.5   0.25 
3 3,013,512.42 1,229,977.58 5,872.79 CB 0.5     0.25 
3 3,013,361.05 1,230,018.88 5,864.69 TH*   0  0 

G1 3,013,343.54 1,229,875.70 5,870.36 TH*   0  0 
G2 3,013,386.63 1,230,094.59 5,863.01 TH*   0.5   0.25 
G3 3,013,515.63 1,230,011.45 5,870.65 CB 0.5     0.25 
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G4 3,013,489.23 1,229,837.33 5,868.24 CB 0    0 

Total       1.5 1.5 3 1.5 
  

1 3,013,520.71 1,230,042.92 5,871.92 CB3 0.6668     0.25 
1 3,013,386.63 1,230,094.59 5,863.01 TH*   0  0 
2 3,013,538.66 1,230,073.51 5,873.41 CB3 0.6668     0.25 
2 3,013,375.35 1,230,136.44 5,864.46 TH*   0.5   0.25 
3 3,013,565.56 1,230,100.66 5,876.00 CB3 0.6668     0.25 
3 3,013,346.32 1,230,185.13 5,867.31 TH*   0.5   0.25 
4 3,013,588.45 1,230,129.34 5,877.45 CB3 0.6668     0.25 
4 3,013,350.98 1,230,220.84 5,869.51 TH   0.4   0.25 
5 3,013,608.66 1,230,163.55 5,878.30 TH 0.4     0.25 
5 3,013,357.67 1,230,243.10 5,870.61 TH   0.4   0.25 
6 3,013,618.72 1,230,222.67 5,876.30 CB3 0.6668     0.25 
6 3,013,345.29 1,230,205.69 5,868.66 TH   0.4   0.25 
7 3,013,614.86 1,230,257.50 5,874.09 TH 0.4     0.25 
7 3,013,356.27 1,230,240.98 5,870.72 TH   0.4   0.25 
8 3,013,619.71 1,230,306.65 5,872.08 TH 0.4     0.25 
8 3,013,355.95 1,230,240.11 5,870.68 TH   0.4   0.25 
9 3,013,622.83 1,230,343.55 5,870.57 TH 0.4     0.25 
9 3,013,380.35 1,230,282.01 5,868.91 TH   0.4   0.25 

10 3,013,621.23 1,230,333.25 5,870.92 TH 0.4     0.25 
10 3,013,410.49 1,230,344.40 5,866.69 TH   0.4   0.25 
11 3,013,620.41 1,230,368.35 5,868.20 TH 0.4     0.25 
11 3,013,428.21 1,230,378.51 5,865.47 TH   0.4   0.25 
12 3,013,622.22 1,230,340.97 5,870.64 TH 0.4     0.25 
12 3,013,450.70 1,230,422.70 5,864.21 TH   0.4   0.25 
13 3,013,621.16 1,230,380.24 5,867.55 TH 0.4     0.25 
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13 3,013,466.44 1,230,453.97 5,863.42 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 

14 3,013,623.82 1,230,417.75 5,865.61 RUBBER 
TRACK 0.5     0.25 

14 3,013,480.34 1,230,486.12 5,862.63 TH   0.4   0.25 

15 3,013,614.04 1,230,461.18 5,862.97 RUBBER 
TRACK 0.5     0.25 

15 3,013,496.07 1,230,517.40 5,861.76 TH   0.4   0.25 

16 3,013,600.75 1,230,506.28 5,860.73 RUBBER 
TRACK 0.5     0.25 

16 3,013,512.43 1,230,548.37 5,860.87 TH   0.4   0.25 

17 3,013,619.79 1,230,535.98 5,860.05 RUBBER 
TRACK 0.5     0.25 

17 3,013,527.60 1,230,579.91 5,860.02 CB   0.5   0.25 
18 3,013,633.78 1,230,568.08 5,859.17 CB3 0.6668     0.25 
18 3,013,540.98 1,230,612.30 5,859.25 TH   0.4   0.25 
19 3,013,645.39 1,230,601.32 5,858.20 CB3 0.6668     0.25 
19 3,013,556.71 1,230,643.58 5,858.39 TH   0.4   0.25 
20 3,013,656.36 1,230,634.87 5,857.22 CB3 0.6668     0.25 
20 3,013,571.58 1,230,675.26 5,857.55 TH   0.4   0.25 
21 3,013,678.65 1,230,663.01 5,856.64 CB3 0.6668     0.25 
21 3,013,586.19 1,230,707.07 5,856.73 TH   0.4   0.25 
22 3,013,735.23 1,230,674.82 5,858.19 CB3 0.6668     0.25 
22 3,013,601.47 1,230,738.57 5,855.88 TH   0.4   0.25 
23 3,013,749.15 1,230,706.96 5,857.26 CB3 0.6668     0.25 
23 3,013,616.26 1,230,770.29 5,855.05 TH   0.4   0.25 
24 3,013,754.85 1,230,743.01 5,855.76 CB3 0.6668     0.25 
24 3,013,631.43 1,230,801.83 5,854.21 TH   0.4   0.25 
G1 3,013,380.29 1,230,042.29 5,860.20 TH*   0.5   0.25 
G2 3,013,638.54 1,230,843.71 5,861.04 TH   0.4   0.25 
G3 3,013,804.67 1,230,814.94 5,860.76 CB3 0.6668     0.25 
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G4 3,013,512.42 1,229,977.58 5,872.79 CB3 0    0 

Total       13.8684 10.4 24.2684 12.5 
  

1 3,013,844.21 1,230,968.55 5,855.86 TH 0.4     0.25 
1 3,013,728.49 1,231,007.82 5,852.12 TH*   0.5  0.25 
2 3,013,854.45 1,231,002.03 5,855.72 TH 0.4    0.25 
2 3,013,741.19 1,231,040.47 5,852.04 TH*   0.5   0.25 
3 3,013,864.43 1,231,035.61 5,855.57 TH 0.4     0.25 
3 3,013,753.22 1,231,073.35 5,851.97 TH*   0.5   0.25 
4 3,013,873.70 1,231,069.42 5,855.36 TH 0.4     0.25 
4 3,013,771.30 1,231,104.17 5,851.85 TH*   0.5   0.25 
5 3,013,882.80 1,231,103.29 5,855.24 TH 0.4     0.25 
5 3,013,783.89 1,231,136.86 5,851.89 TH*   0.5   0.25 
6 3,013,892.54 1,231,136.95 5,855.74 TH 0.4     0.25 
6 3,013,797.97 1,231,169.04 5,852.49 TH*   0.5   0.25 
7 3,013,903.17 1,231,170.30 5,856.97 TH 0.4     0.25 
7 3,013,810.57 1,231,201.73 5,853.76 TH*   0.5   0.25 
8 3,013,914.58 1,231,203.39 5,858.25 TH 0.4     0.25 
8 3,013,809.07 1,231,239.20 5,855.11 TH*   0.5  0.25 
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9 3,013,925.48 1,231,237.76 5,859.48 TH 0.4    0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
9 3,013,811.36 1,231,271.17 5,856.36 TH*   0.5   0.25 

10 3,013,934.34 1,231,277.45 5,860.38 TH 0.4     0.25 
10 3,013,811.32 1,231,284.34 5,856.91 TH*   0.5   0.25 
11 3,013,939.23 1,231,312.23 5,860.50 TH 0.4     0.25 
11 3,013,808.46 1,231,319.56 5,857.45 TH*   0.5   0.25 
12 3,013,941.71 1,231,347.14 5,859.99 CB 0.5     0.25 
12 3,013,806.37 1,231,354.73 5,856.95 TH*   0.5   0.25 
13 3,013,945.66 1,231,381.98 5,859.47 CB 0.5     0.25 
13 3,013,804.48 1,231,389.89 5,856.35 TH*   0.5   0.25 
14 3,013,947.77 1,231,421.73 5,858.71 CB 0.5     0.25 
14 3,013,801.85 1,231,405.81 5,856.14 TH*   0.5   0.25 
15 3,013,950.66 1,231,457.26 5,859.44 CB 0.5     0.25 
15 3,013,795.84 1,231,440.36 5,854.93 TH*   0.5   0.25 
16 3,013,954.52 1,231,492.89 5,860.47 CB 0.5     0.25 
16 3,013,759.53 1,231,471.61 5,854.61 TH*   0.5   0.25 
17 3,013,947.50 1,231,530.11 5,860.61 CB 0.5     0.25 
17 3,013,762.76 1,231,498.88 5,853.62 TH   0.4   0.25 
18 3,013,939.77 1,231,564.30 5,861.15 CB 0.5     0.25 
18 3,013,778.59 1,231,537.05 5,852.62 TH*   0.5   0.25 
19 3,013,950.83 1,231,601.67 5,863.98 CB 0.5     0.25 
19 3,013,773.50 1,231,571.69 5,852.04 TH*   0.5   0.25 
G1 3,013,704.39 1,230,969.50 5,857.85 TH*   0.5   0.25 
G2 3,013,762.57 1,231,625.32 5,850.82 TH*   0.5   0.25 
G3 3,013,932.61 1,231,666.13 5,861.14 FOOT 0.5     0.25 
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G4 3,013,831.93 1,230,927.91 5,856.92 CB 0.5     0.25 

Total       9.4 10.4 19.8 10.5 
  

1 3,013,911.09 1,231,657.92 5,850.62 FOOT 0.5     0.25 
1 3,013,762.57 1,231,625.32 5,850.82 TH*   0  0 
2 3,013,907.87 1,231,693.04 5,850.81 FOOT 0.5     0.25 
2 3,013,751.01 1,231,658.62 5,851.03 TH   0.4   0.25 
3 3,013,904.86 1,231,728.22 5,851.02 FOOT 0.5    0.25 
3 3,013,750.00 1,231,694.23 5,850.63 TH   0.4  0.25 
4 3,013,895.80 1,231,758.28 5,850.83 FOOT 0.5     0.25 
4 3,013,747.64 1,231,730.29 5,850.34 TH   0.4   0.25 
5 3,013,903.82 1,231,779.04 5,851.43 FOOT 0.5     0.25 
5 3,013,746.02 1,231,768.11 5,850.12 TH   0.4   0.25 
6 3,013,880.10 1,231,811.35 5,850.13 FOOT 0.5     0.25 
6 3,013,745.57 1,231,803.36 5,849.94 TH   0.4   0.25 
7 3,013,895.37 1,231,847.32 5,851.03 FOOT 0.5     0.25 
7 3,013,747.12 1,231,838.51 5,849.69 TH   0.4   0.25 
8 3,013,913.02 1,231,883.43 5,852.33 FOOT 0.5     0.25 
8 3,013,751.18 1,231,873.82 5,849.35 TH   0.4   0.25 

G1 3,013,773.50 1,231,571.69 5,852.04 TH*   0  0 
G2 3,013,755.79 1,231,903.13 5,848.39 TH   0.4   0.25 
G3 3,013,955.60 1,231,993.73 5,854.74 FOOT 0.5     0.25 
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G4 3,013,923.45 1,231,608.33 5,849.18 FOOT 0.5     0.25 

Total       5 3.2 8.2 4.5 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
 

1 3,014,548.85 1,232,730.28 5,843.13 TH   0.4  0.25 
1 3,014,611.46 1,232,567.58 5,851.50 TH 0.4    0.25 
2 3,014,585.04 1,232,733.69 5,842.26 TH   0.4   0.25 
2 3,014,644.15 1,232,580.09 5,850.67 TH 0.4     0.25 
3 3,014,621.53 1,232,736.33 5,841.45 TH   0.4   0.25 
3 3,014,676.61 1,232,593.19 5,849.76 TH 0.4     0.25 
4 3,014,658.27 1,232,738.30 5,840.70 TH   0.4   0.25 
4 3,014,709.62 1,232,604.85 5,848.91 TH 0.4    0.25 
5 3,014,697.88 1,232,739.18 5,840.02 TH   0.4  0.25 
5 3,014,727.80 1,232,632.14 5,846.00 TH 0.4     0.25 
6 3,014,734.08 1,232,739.68 5,839.61 TH   0.4   0.25 
6 3,014,761.89 1,232,640.21 5,845.29 TH 0.4     0.25 
7 3,014,772.52 1,232,741.33 5,839.41 TH   0.4   0.25 
7 3,014,778.83 1,232,643.37 5,845.02 TH 0.4     0.25 
8 3,014,807.51 1,232,742.64 5,839.23 TH   0.4   0.25 
8 3,014,813.71 1,232,646.37 5,844.79 CB3 0.6668     0.25 
9 3,014,842.50 1,232,743.93 5,839.06 TH   0.4   0.25 
9 3,014,848.74 1,232,647.10 5,844.78 CB3 0.6668     0.25 

10 3,014,877.39 1,232,746.83 5,838.85 TH   0.4   0.25 
10 3,014,883.52 1,232,651.61 5,844.41 CB3 0.6668     0.25 
11 3,014,912.25 1,232,750.04 5,838.63 TH   0.4   0.25 
11 3,014,918.16 1,232,658.22 5,843.86 CB3 0.6668     0.25 
12 3,014,947.15 1,232,752.64 5,838.42 TH   0.4   0.25 
12 3,014,953.16 1,232,659.30 5,843.81 CB2 0.5     0.25 
G1 3,014,466.09 1,232,702.55 5,841.45 TH   0.4   0.25 
G2 3,014,986.17 1,232,756.89 5,839.67 TH   0.4  0.25 
G3 3,014,987.93 1,232,660.14 5,842.89 CB2 0.5     0.25 
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G4 3,014,552.52 1,232,541.53 5,851.06 CB2 0.5     0.25 

Total       6.9672 5.6 12.5672 7 
  

1 3,015,030.22 1,232,763.18 5,840.70 TH   0.4   0.25 
1 3,015,034.62 1,232,669.06 5,838.36 TH 0.4    0.25 
2 3,015,065.19 1,232,764.53 5,840.24 TH   0.4  0.25 
2 3,015,069.57 1,232,670.96 5,837.91 TH 0.4     0.25 
3 3,015,100.26 1,232,764.00 5,839.67 TH   0.4   0.25 
3 3,015,104.57 1,232,671.82 5,837.47 TH 0.4     0.25 
4 3,015,135.25 1,232,764.94 5,839.18 TH   0.4   0.25 
4 3,015,139.56 1,232,672.89 5,837.03 TH 0.4     0.25 
5 3,015,170.23 1,232,766.26 5,838.72 TH   0.4  0.25 
5 3,015,174.62 1,232,672.25 5,836.61 TH 0.4    0.25 
6 3,015,205.68 1,232,757.39 5,837.73 TH*   0.5   0.25 
6 3,015,209.68 1,232,671.88 5,836.19 TH 0.4     0.25 
7 3,015,240.18 1,232,768.92 5,837.81 TH   0.4   0.25 
7 3,015,244.64 1,232,673.53 5,835.76 TH 0.4     0.25 
8 3,015,275.16 1,232,770.02 5,837.45 TH   0.4   0.25 
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8 3,015,279.65 1,232,674.05 5,835.44 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
9 3,015,310.13 1,232,771.56 5,837.26 TH   0.4   0.25 
9 3,015,314.70 1,232,673.75 5,835.28 TH 0.4     0.25 

10 3,015,344.96 1,232,776.05 5,837.23 TH   0.4   0.25 
10 3,015,349.73 1,232,674.07 5,835.12 TH 0.4     0.25 
11 3,015,379.92 1,232,777.70 5,837.05 TH   0.4   0.25 
11 3,015,384.75 1,232,674.45 5,834.96 TH 0.4     0.25 
12 3,015,414.89 1,232,779.07 5,836.85 TH   0.4   0.25 
12 3,015,419.66 1,232,677.16 5,834.75 TH 0.4     0.25 
13 3,015,449.84 1,232,780.98 5,836.68 TH   0.4   0.25 
13 3,015,454.52 1,232,680.96 5,834.54 TH 0.4     0.25 
14 3,015,484.78 1,232,783.04 5,836.52 TH   0.4   0.25 
14 3,015,489.75 1,232,676.78 5,834.45 TH 0.4     0.25 
G1 3,014,986.17 1,232,756.89 5,839.67 TH   0  0 
G2 3,015,524.98 1,232,778.52 5,833.68 TH*   0.5   0.25 
G3 3,015,526.61 1,232,686.48 5,833.03 TH 0.4     0.25 
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G4 3,015,009.56 1,232,668.42 5,838.14 TH 0.4     0.25 

Total       6.4 6.2 12.6 7.75 
  

1 3,015,559.46 1,232,687.50 5,832.39 TH 0.4     0.25 
1 3,015,567.60 1,232,776.56 5,835.40 TH*   0.5   0.25 
2 3,015,594.32 1,232,684.32 5,832.35 TH 0.4    0.25 
2 3,015,602.33 1,232,772.02 5,835.27 TH*   0.5  0.25 
3 3,015,629.00 1,232,679.29 5,832.32 TH 0.4    0.25 
3 3,015,636.97 1,232,766.48 5,835.08 TH*   0.5   0.25 
4 3,015,665.19 1,232,679.39 5,832.21 TH 0.4     0.25 
4 3,015,667.61 1,232,767.08 5,835.12 TH*   0.5   0.25 
5 3,015,701.83 1,232,681.11 5,831.94 TH 0.4     0.25 
5 3,015,695.15 1,232,766.25 5,834.78 TH*   0.5   0.25 
6 3,015,736.80 1,232,682.84 5,831.62 TH 0.4     0.25 
6 3,015,730.16 1,232,767.47 5,834.37 TH*   0.5   0.25 
7 3,015,771.87 1,232,683.33 5,831.29 TH 0.4     0.25 
7 3,015,765.13 1,232,769.24 5,833.98 TH*   0.5   0.25 

G1 3,015,524.98 1,232,778.52 5,833.68 TH* 0.5 0  0 
G2 3,015,797.17 1,232,773.84 5,833.04 TH*   0.5   0.25 
G3 3,015,802.69 1,232,688.24 5,830.27 TH 0.4     0.25 
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G4 3,015,526.61 1,232,686.48 5,833.03 TH 0    0 

Total       3.7 4 7.7 4 
  

1 3,015,916.53 1,232,713.47 5,831.87 TH 0.4     0.25 
1 3,015,883.98 1,232,792.31 5,831.81 TH*   0.5   0.25 
2 3,015,949.26 1,232,725.86 5,831.24 TH 0.4     0.25 
2 3,015,916.74 1,232,804.64 5,831.11 TH*   0.5   0.25 
3 3,015,981.11 1,232,740.41 5,830.53 TH 0.4     0.25 
3 3,015,949.58 1,232,816.79 5,830.40 TH*   0.5   0.25 
4 3,016,012.92 1,232,755.05 5,829.82 TH 0.4     0.25 
4 3,015,981.82 1,232,830.38 5,829.74 TH*   0.5   0.25 
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5 3,016,044.83 1,232,769.45 5,829.11 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
5 3,016,013.37 1,232,845.67 5,829.14 TH*   0.5   0.25 
6 3,016,077.03 1,232,783.16 5,828.47 TH 0.4     0.25 
6 3,016,044.50 1,232,861.95 5,828.60 TH*   0.5   0.25 
7 3,016,108.93 1,232,797.60 5,827.94 TH 0.4     0.25 
7 3,016,076.40 1,232,876.37 5,828.08 TH*   0.5   0.25 
8 3,016,142.83 1,232,812.05 5,827.62 TH 0.4     0.25 
8 3,016,101.41 1,232,885.72 5,827.68 TH*   0.5   0.25 
9 3,016,175.70 1,232,825.72 5,827.52 TH 0.4     0.25 
9 3,016,131.24 1,232,901.71 5,827.40 TH*   0.5   0.25 

10 3,016,206.14 1,232,843.00 5,827.39 TH 0.4     0.25 
10 3,016,162.15 1,232,918.18 5,827.22 TH*   0.5   0.25 
11 3,016,236.18 1,232,860.96 5,827.26 TH 0.4     0.25 
11 3,016,193.79 1,232,933.41 5,827.03 TH*   0.5   0.25 
12 3,016,264.99 1,232,881.83 5,827.08 TH 0.4     0.25 
12 3,016,220.05 1,232,954.72 5,827.06 TH*   0.5   0.25 
13 3,016,292.68 1,232,903.61 5,826.95 TH 0.4     0.25 
13 3,016,245.79 1,232,979.66 5,827.08 TH*   0.5   0.25 
14 3,016,322.95 1,232,928.95 5,826.91 TH 0.4     0.25 
14 3,016,256.30 1,232,990.03 5,827.05 TH*   0.5   0.25 
15 3,016,347.86 1,232,955.40 5,826.86 TH 0.4     0.25 
15 3,016,275.47 1,233,013.06 5,826.96 TH*   0.5   0.25 
16 3,016,373.54 1,232,980.31 5,826.93 TH 0.4     0.25 
16 3,016,303.95 1,233,033.50 5,826.57 TH*   0.5   0.25 
17 3,016,395.29 1,233,011.36 5,826.84 TH 0.4     0.25 
17 3,016,317.09 1,233,057.49 5,826.57 TH*   0.5   0.25 
18 3,016,410.82 1,233,042.84 5,826.74 TH 0.4     0.25 
18 3,016,316.93 1,233,098.21 5,827.06 TH*   0.5   0.25 
19 3,016,427.11 1,233,081.67 5,826.76 TH 0.4     0.25 
19 3,016,319.95 1,233,107.74 5,827.01 TH*   0.5   0.25 
20 3,016,443.33 1,233,113.74 5,827.00 TH 0.4     0.25 
20 3,016,331.17 1,233,141.03 5,826.77 TH*   0.5   0.25 
21 3,016,461.95 1,233,145.23 5,827.44 TH 0.4     0.25 
21 3,016,343.04 1,233,174.17 5,826.51 TH*   0.5   0.25 
22 3,016,473.59 1,233,166.67 5,827.73 TH 0.4     0.25 
22 3,016,348.05 1,233,212.59 5,826.53 TH*   0.5   0.25 
23 3,016,490.16 1,233,197.87 5,828.20 CB3 0.6668     0.25 
23 3,016,356.99 1,233,246.58 5,826.38 TH*   0.5   0.25 
24 3,016,505.78 1,233,229.43 5,828.65 CB3 0.6668     0.25 
24 3,016,375.60 1,233,277.04 5,825.90 TH   0.4   0.25 
G1 3,015,858.93 1,232,781.06 5,831.70 TH*   0.5   0.25 
G2 3,016,397.31 1,233,300.12 5,824.97 TH   0.4   0.25 
G3 3,016,538.22 1,233,285.89 5,831.11 CB3 0.6668     0.25 
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G4 3,015,888.74 1,232,704.88 5,831.69 TH 0.4     0.25 

Total       11.2004 12.8 24.0004 13 
  



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
1 3,016,522.87 1,233,254.26 5,831.44 CB3 0.6668     0.25 
1 3,016,410.95 1,233,322.15 5,825.47 TH   0.4   0.25 
2 3,016,538.22 1,233,285.89 5,831.11 CB3 0    0 
2 3,016,429.40 1,233,351.89 5,825.44 TH   0.4   0.25 
3 3,016,553.99 1,233,317.25 5,830.85 CB3 0.6668     0.25 
3 3,016,447.96 1,233,381.56 5,825.42 TH   0.4   0.25 
4 3,016,568.75 1,233,349.23 5,830.47 CB3 0.6668     0.25 
4 3,016,467.54 1,233,410.61 5,825.39 TH   0.4   0.25 
5 3,016,582.90 1,233,381.58 5,830.05 CB3 0.6668     0.25 
5 3,016,486.55 1,233,440.01 5,825.37 TH   0.4   0.25 
6 3,016,598.62 1,233,412.98 5,829.79 CB3 0.6668     0.25 
6 3,016,506.80 1,233,468.67 5,825.33 TH   0.4   0.25 
7 3,016,615.28 1,233,443.81 5,829.61 CB3 0.6668     0.25 
7 3,016,526.01 1,233,497.94 5,825.29 TH   0.4   0.25 
8 3,016,635.81 1,233,472.29 5,829.80 CB3 0.6668     0.25 
8 3,016,544.49 1,233,527.68 5,825.27 TH   0.4   0.25 
9 3,016,655.42 1,233,499.71 5,829.97 CB3 0.6668     0.25 
9 3,016,564.44 1,233,556.92 5,825.25 TH   0.4   0.25 

10 3,016,664.01 1,233,510.63 5,830.04 CB3 0.6668     0.25 
10 3,016,587.61 1,233,589.80 5,825.22 TH   0.4   0.25 
11 3,016,686.37 1,233,537.87 5,829.56 CB3 0.6668     0.25 
11 3,016,610.14 1,233,616.86 5,824.80 TH   0.4   0.25 
12 3,016,709.12 1,233,564.69 5,828.79 CB3 0.6668     0.25 
12 3,016,633.82 1,233,642.71 5,824.31 TH   0.4   0.25 
13 3,016,733.12 1,233,590.21 5,828.19 CB3 0.6668     0.25 
13 3,016,657.63 1,233,668.44 5,823.85 TH   0.4   0.25 
14 3,016,758.93 1,233,613.86 5,827.62 CB3 0.6668     0.25 
14 3,016,682.10 1,233,693.48 5,823.21 TH   0.4   0.25 
G1 3,016,375.60 1,233,277.04 5,825.90 TH      
G2 3,016,717.76 1,233,704.70 5,821.88 CB3   0.6668   0.25 
G3 3,016,787.79 1,233,639.42 5,826.04 CB3 0.6668     0.25 
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G4 3,016,490.16 1,233,197.87 5,828.20 CB3 0    0 
Total       9.3352 6.2668 15.602 7.25 

  
1 3,016,876.25 1,233,874.70 5,824.07 TH   0.4  0.25 
1 3,016,967.57 1,233,747.89 5,827.40 CB 0.5    0.25 
2 3,016,904.48 1,233,895.39 5,824.08 TH   0.4   0.25 
2 3,016,999.06 1,233,764.06 5,827.82 CB 0.5     0.25 
3 3,016,933.95 1,233,914.36 5,824.02 TH   0.4   0.25 
3 3,017,029.87 1,233,781.17 5,828.16 CB 0.5     0.25 
4 3,016,963.74 1,233,932.89 5,823.94 TH   0.4   0.25 
4 3,017,060.42 1,233,798.63 5,828.47 CB 0.5    0.25 
5 3,016,993.51 1,233,951.44 5,823.87 TH   0.4  0.25 
5 3,017,090.11 1,233,817.31 5,828.66 CB 0.5     0.25 
6 3,017,023.07 1,233,970.29 5,823.81 TH   0.4   0.25 
6 3,017,119.84 1,233,835.92 5,828.86 CB 0.5     0.25 

G1 3,016,824.24 1,233,823.49 5,822.35 TH*   0.5   0.25 
G2 3,017,079.45 1,233,985.81 5,821.63 TH*   0.5   0.25 
G3 3,017,155.79 1,233,873.46 5,826.48 CB3 0.6668     0.25 
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G4 3,016,932.53 1,233,722.37 5,831.47 CB3 0.6668     0.25 
Total       4.3336 3.4 7.7336 4 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
  

1 3,017,106.33 1,234,001.69 5,822.11 TH   0.4  0.25 
1 3,017,164.42 1,233,882.23 5,825.04 CB3 0.6668    0.25 
2 3,017,136.78 1,234,019.10 5,821.96 TH   0.4   0.25 
2 3,017,196.02 1,233,897.26 5,824.82 CB3 0.6668     0.25 
3 3,017,169.28 1,234,032.30 5,821.69 TH   0.4   0.25 
3 3,017,228.87 1,233,909.76 5,824.80 CB3 0.6668     0.25 
4 3,017,200.89 1,234,047.32 5,821.48 TH   0.4   0.25 
4 3,017,262.37 1,233,920.88 5,824.91 CB3 0.6668    0.25 
5 3,017,239.78 1,234,061.31 5,821.13 TH   0.4  0.25 
5 3,017,280.12 1,233,920.35 5,825.44 CB3 0.6668     0.25 
6 3,017,271.99 1,234,075.98 5,821.00 TH   0.4   0.25 
6 3,017,314.31 1,233,928.11 5,825.70 CB3 0.6668     0.25 
7 3,017,306.05 1,234,087.80 5,820.84 TH   0.4   0.25 
7 3,017,345.17 1,233,937.07 5,825.45 CB3 0.6668     0.25 
8 3,017,339.56 1,234,098.01 5,820.67 TH   0.4   0.25 
8 3,017,379.43 1,233,944.39 5,825.40 TH 0.4     0.25 
9 3,017,373.15 1,234,107.93 5,820.48 TH   0.4   0.25 
9 3,017,413.06 1,233,954.13 5,825.13 TH 0.4     0.25 

G1 3,017,064.90 1,233,973.29 5,820.77 TH*   0.5   0.25 
G2 3,017,423.66 1,234,105.84 5,818.04 TH*   0.5   0.25 
G3 3,017,461.90 1,233,976.97 5,822.35 TH 0.4     0.25 
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G4 3,017,119.84 1,233,835.92 5,828.86 CB 0    0 

Total       5.8676 4.6 10.4676 5.25 
  

1 3,017,473.42 1,234,138.02 5,820.71 TH   0.4  0.25 
1 3,017,538.98 1,234,011.21 5,818.52 TH 0.4    0.25 
2 3,017,524.68 1,234,115.09 5,818.33 TH*   0.5   0.25 
2 3,017,570.48 1,234,026.49 5,818.38 TH 0.4     0.25 
3 3,017,550.72 1,234,144.22 5,818.75 TH*   0.5   0.25 
3 3,017,598.30 1,234,038.67 5,818.30 TH 0.4     0.25 
4 3,017,591.03 1,234,145.51 5,818.04 TH*   0.5   0.25 
4 3,017,619.23 1,234,042.66 5,818.32 TH 0.4    0.25 
5 3,017,625.38 1,234,152.60 5,817.82 TH*   0.5  0.25 
5 3,017,653.28 1,234,050.83 5,818.04 TH 0.4     0.25 
6 3,017,657.51 1,234,158.52 5,817.61 TH*   0.5   0.25 
6 3,017,687.49 1,234,061.71 5,817.68 TH 0.4     0.25 
7 3,017,689.98 1,234,171.97 5,817.59 TH*   0.5   0.25 
7 3,017,720.80 1,234,072.46 5,817.39 TH 0.4     0.25 
8 3,017,724.32 1,234,179.42 5,817.25 TH*   0.5   0.25 
8 3,017,754.23 1,234,082.83 5,817.20 TH 0.4     0.25 
9 3,017,755.82 1,234,195.99 5,817.28 TH*   0.5   0.25 
9 3,017,787.98 1,234,092.15 5,817.05 TH 0.4     0.25 

10 3,017,789.99 1,234,203.99 5,816.95 TH*   0.5   0.25 
10 3,017,821.83 1,234,101.18 5,816.92 TH 0.4     0.25 
11 3,017,823.33 1,234,214.65 5,816.74 TH*   0.5   0.25 
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11 3,017,855.03 1,234,112.26 5,816.71 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
G1 3,017,423.66 1,234,105.84 5,818.04 TH*   0  0 
G2 3,017,853.83 1,234,216.11 5,814.45 TH*   0.5   0.25 
G3 3,017,887.48 1,234,128.89 5,815.36 TH 0.4     0.25 

 

G4 3,017,507.35 1,234,000.48 5,817.72 CB 0.5     0.25 

Total       5.3 5.9 11.2 6.25 
  

1 3,017,889.57 1,234,230.44 5,815.60 TH*   0.5  0.25 
1 3,017,927.23 1,234,143.30 5,815.35 TH 0.4    0.25 
2 3,017,919.85 1,234,248.60 5,815.43 TH*   0.5   0.25 
2 3,017,961.12 1,234,153.11 5,815.14 TH 0.4     0.25 
3 3,017,949.01 1,234,269.35 5,815.41 TH   0.4   0.25 
3 3,017,993.10 1,234,167.35 5,814.78 TH 0.4     0.25 
4 3,017,983.02 1,234,278.88 5,814.85 TH   0.4   0.25 
4 3,018,023.53 1,234,185.14 5,814.29 TH 0.4    0.25 
5 3,018,017.04 1,234,288.38 5,814.32 TH   0.4  0.25 
5 3,018,055.10 1,234,200.33 5,813.90 TH 0.4     0.25 
6 3,018,051.01 1,234,298.00 5,813.80 TH   0.4   0.25 
6 3,018,087.26 1,234,214.12 5,813.56 TH 0.4     0.25 
7 3,018,085.36 1,234,307.50 5,813.29 TH   0.4   0.25 
7 3,018,118.57 1,234,226.79 5,813.22 TH 0.4     0.25 
8 3,018,120.79 1,234,318.45 5,812.85 TH   0.4   0.25 
8 3,018,143.29 1,234,236.16 5,812.79 TH 0.4     0.25 
9 3,018,154.43 1,234,328.09 5,812.45 TH   0.4   0.25 
9 3,018,176.62 1,234,246.98 5,812.33 TH 0.4     0.25 

10 3,018,188.13 1,234,337.53 5,812.05 TH   0.4   0.25 
10 3,018,211.07 1,234,253.68 5,812.00 TH 0.4     0.25 
11 3,018,221.88 1,234,346.82 5,811.65 TH   0.4   0.25 
11 3,018,244.86 1,234,262.77 5,811.60 TH 0.4     0.25 
12 3,018,255.63 1,234,356.08 5,811.24 TH   0.4   0.25 
12 3,018,278.62 1,234,272.01 5,811.20 TH 0.4     0.25 
G1 3,017,853.83 1,234,216.11 5,814.45 TH*   0  0 
G2 3,018,284.95 1,234,362.09 5,810.14 TH   0.4   0.25 
G3 3,018,310.43 1,234,279.64 5,810.06 TH 0.4     0.25 
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G4 3,017,899.63 1,234,134.20 5,814.90 TH 0.4     0.25 

Total       5.6 5.4 11 6.75 
  

1 3,018,444.53 1,234,408.25 5,807.22 TH   0.4  0.25 
1 3,018,473.74 1,234,305.23 5,816.02 TH 0.4    0.25 
2 3,018,478.43 1,234,416.99 5,807.09 TH   0.4   0.25 
2 3,018,508.76 1,234,310.00 5,816.40 TH 0.4     0.25 
3 3,018,512.05 1,234,426.72 5,806.92 TH   0.4   0.25 
3 3,018,543.62 1,234,315.36 5,816.71 TH 0.4     0.25 
4 3,018,545.75 1,234,436.18 5,806.76 TH   0.4   0.25 
4 3,018,578.50 1,234,320.65 5,817.04 TH 0.4    0.25 
5 3,018,578.94 1,234,447.42 5,806.52 TH   0.4  0.25 
5 3,018,613.37 1,234,325.97 5,817.37 TH 0.4     0.25 
6 3,018,612.64 1,234,456.88 5,806.36 TH   0.4   0.25 
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6 3,018,647.10 1,234,335.32 5,817.17 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
7 3,018,646.42 1,234,466.03 5,806.22 TH   0.4   0.25 
7 3,018,679.60 1,234,349.00 5,816.38 TH 0.4     0.25 
8 3,018,680.11 1,234,475.52 5,806.06 TH   0.4   0.25 
8 3,018,712.79 1,234,360.25 5,815.93 TH 0.4     0.25 
9 3,018,713.66 1,234,485.50 5,805.88 TH   0.4   0.25 
9 3,018,745.25 1,234,374.09 5,815.15 TH 0.4     0.25 

10 3,018,747.35 1,234,494.98 5,805.72 TH   0.4   0.25 
10 3,018,776.74 1,234,391.34 5,813.98 TH 0.4     0.25 
11 3,018,783.66 1,234,504.19 5,805.58 TH   0.4   0.25 
11 3,018,800.72 1,234,403.94 5,813.15 TH 0.4     0.25 
12 3,018,817.83 1,234,512.02 5,805.50 TH   0.4   0.25 
12 3,018,836.27 1,234,403.63 5,813.95 TH 0.4     0.25 
13 3,018,852.04 1,234,519.61 5,805.42 TH   0.4   0.25 
13 3,018,871.05 1,234,407.92 5,814.23 TH 0.4     0.25 
14 3,018,886.28 1,234,527.00 5,805.35 TH   0.4   0.25 
14 3,018,904.19 1,234,421.79 5,813.39 CB 0.5     0.25 
15 3,018,920.36 1,234,535.36 5,805.24 TH   0.4   0.25 
15 3,018,939.70 1,234,421.76 5,814.17 CB 0.5     0.25 
16 3,018,954.51 1,234,543.34 5,805.15 TH   0.4   0.25 
16 3,018,974.31 1,234,426.99 5,814.35 TH 0.4     0.25 
17 3,018,990.19 1,234,551.33 5,805.05 TH   0.4   0.25 
17 3,019,005.39 1,234,431.18 5,814.57 TH 0.4     0.25 
18 3,019,025.28 1,234,556.99 5,805.00 TH   0.4   0.25 
18 3,019,039.26 1,234,432.19 5,815.05 TH 0.4     0.25 
19 3,019,060.09 1,234,560.69 5,805.00 TH   0.4   0.25 
19 3,019,074.37 1,234,433.18 5,815.50 TH 0.4     0.25 
20 3,019,094.80 1,234,565.26 5,804.96 TH   0.4   0.25 
20 3,019,109.43 1,234,434.61 5,815.90 TH 0.4     0.25 
21 3,019,129.46 1,234,570.21 5,804.90 TH   0.4   0.25 
21 3,019,144.24 1,234,438.30 5,816.01 TH 0.4     0.25 
22 3,019,166.63 1,234,574.50 5,804.76 TH   0.4   0.25 
22 3,019,173.42 1,234,440.58 5,816.08 TH 0.4     0.25 
23 3,019,201.54 1,234,577.24 5,804.57 TH   0.4   0.25 
23 3,019,208.27 1,234,444.37 5,815.82 TH 0.4     0.25 
24 3,019,236.42 1,234,580.37 5,804.36 TH   0.4   0.25 
24 3,019,243.22 1,234,446.29 5,815.82 TH 0.4     0.25 
25 3,019,271.29 1,234,583.92 5,804.14 TH   0.4   0.25 
25 3,019,278.25 1,234,446.52 5,816.04 TH 0.4     0.25 
26 3,019,306.24 1,234,585.74 5,803.99 TH   0.4   0.25 
26 3,019,313.39 1,234,444.63 5,816.56 TH 0.4     0.25 
27 3,019,341.21 1,234,587.22 5,803.85 TH   0.4   0.25 
27 3,019,348.05 1,234,452.11 5,815.80 CB3 0.6668     0.25 
28 3,019,376.19 1,234,588.38 5,803.72 TH   0.4   0.25 
28 3,019,382.37 1,234,466.50 5,814.14 CB3 0.6668     0.25 
G1 3,018,412.98 1,234,396.71 5,806.72 TH   0.4   0.25 
G2 3,019,437.88 1,234,588.96 5,803.12 TH   0.4   0.25 
G3 3,019,438.65 1,234,461.08 5,823.11 CB3 0.6668     0.25 
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G4 3,018,437.22 1,234,300.69 5,814.63 TH 0.4     0.25 
Total       13.0004 12 25.0004 15 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
  

1 3,019,437.88 1,234,588.96 5,803.12 TH   0.4   0.25 
1 3,019,438.65 1,234,461.08 5,823.11 TH 0.4     0.25 
2 3,019,472.88 1,234,589.97 5,802.91 TH   0.4   0.25 
2 3,019,473.62 1,234,466.50 5,821.96 TH 0.4     0.25 
3 3,019,507.87 1,234,590.84 5,802.72 TH   0.4   0.25 
3 3,019,508.62 1,234,465.66 5,822.05 TH 0.4     0.25 
4 3,019,542.87 1,234,591.80 5,802.53 TH   0.4   0.25 
4 3,019,543.57 1,234,474.17 5,820.31 TH 0.4     0.25 
5 3,019,577.87 1,234,591.74 5,802.44 TH   0.4   0.25 
5 3,019,578.55 1,234,478.37 5,819.43 TH 0.4     0.25 
6 3,019,612.86 1,234,592.59 5,802.26 TH   0.4   0.25 
6 3,019,613.48 1,234,489.91 5,817.21 TH 0.4     0.25 
7 3,019,647.86 1,234,592.84 5,802.14 TH   0.4   0.25 
7 3,019,648.49 1,234,488.37 5,817.42 TH 0.4     0.25 
8 3,019,682.86 1,234,593.28 5,802.00 TH   0.4   0.25 
8 3,019,683.54 1,234,479.69 5,818.96 TH 0.4     0.25 

G1 3,019,405.98 1,234,586.05 5,802.78 TH   0.4   0.25 
G2 3,019,717.89 1,234,591.05 5,801.28 TH   0.4   0.25 
G3 3,019,748.26 1,234,462.98 5,819.80 TH 0.4     0.25 
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G4 3,019,382.37 1,234,466.50 5,814.14 CB3 0.6668     0.25 

Total       4.2668 4 8.2668 5 
  

1 3,019,760.44 1,234,467.41 5,809.60 TH   0.4  0.25 
1 3,019,766.42 1,234,589.66 5,800.91 CB 0.5    0.25 
2 3,019,801.37 1,234,587.80 5,800.77 TH*   0.5   0.25 
2 3,019,794.82 1,234,453.91 5,810.98 CB3 0.6668     0.25 
3 3,019,836.22 1,234,583.73 5,800.70 TH*   0.5   0.25 
3 3,019,829.66 1,234,449.82 5,811.30 TH 0.4     0.25 
4 3,019,871.28 1,234,584.11 5,800.50 TH*   0.5   0.25 
4 3,019,864.74 1,234,450.63 5,811.01 TH 0.4     0.25 
5 3,019,906.02 1,234,578.11 5,800.51 TH*   0.5   0.25 
5 3,019,899.79 1,234,450.83 5,810.81 TH 0.4     0.25 
6 3,019,940.91 1,234,574.87 5,800.44 TH*   0.5   0.25 
6 3,019,934.79 1,234,449.88 5,810.75 TH 0.4     0.25 
7 3,019,975.93 1,234,574.44 5,800.26 TH*   0.5   0.25 
7 3,019,969.90 1,234,451.25 5,810.39 TH 0.4     0.25 
8 3,020,009.31 1,234,564.69 5,800.49 TH*   0.5   0.25 
8 3,020,005.34 1,234,450.58 5,810.29 TH 0.4     0.25 
9 3,020,037.00 1,234,563.54 5,800.39 TH*   0.5   0.25 
9 3,020,043.13 1,234,449.16 5,810.28 CB3 0.6668     0.25 

10 3,020,071.86 1,234,567.03 5,800.04 TH*   0.5   0.25 
10 3,020,078.26 1,234,447.59 5,810.29 CB3 0.6668     0.25 
11 3,020,101.46 1,234,570.65 5,799.73 TH*   0.5   0.25 
11 3,020,114.23 1,234,461.19 5,808.42 CB3 0.6668     0.25 
12 3,020,136.30 1,234,574.11 5,799.43 TH*   0.5   0.25 

PA
R

K
D

A
L

E
 

Se
ct

io
n 

12
 

12 3,020,149.09 1,234,464.44 5,808.06 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
13 3,020,171.15 1,234,577.34 5,799.20 TH*   0.5   0.25 
13 3,020,184.02 1,234,467.10 5,807.88 CB3 0.6668     0.25 
14 3,020,206.03 1,234,580.44 5,798.95 TH*   0.5   0.25 
14 3,020,218.83 1,234,470.72 5,807.64 CB3 0.6668     0.25 
15 3,020,235.45 1,234,582.10 5,798.84 TH*   0.5   0.25 
15 3,020,255.19 1,234,477.75 5,807.11 CB3 0.6668     0.25 
16 3,020,270.32 1,234,586.09 5,798.67 TH*   0.5   0.25 
16 3,020,289.17 1,234,486.41 5,806.49 CB3 0.6668     0.25 
17 3,020,304.18 1,234,595.36 5,798.52 TH*   0.5   0.25 
17 3,020,322.53 1,234,498.35 5,806.11 CB3 0.6668     0.25 
18 3,020,320.24 1,234,602.73 5,798.35 TH*   0.5   0.25 
18 3,020,359.55 1,234,511.58 5,805.81 CB3 0.6668     0.25 
19 3,020,352.59 1,234,616.11 5,798.27 TH*   0.5   0.25 
19 3,020,391.05 1,234,526.93 5,805.71 CB3 0.6668     0.25 
20 3,020,383.05 1,234,618.14 5,798.74 TH*   0.5   0.25 
20 3,020,421.48 1,234,548.12 5,805.13 CB3 0.6668     0.25 
21 3,020,412.31 1,234,637.56 5,798.59 TH*   0.5   0.25 
21 3,020,449.11 1,234,570.52 5,804.54 CB3 0.6668     0.25 
22 3,020,423.53 1,234,649.86 5,798.40 TH*   0.5   0.25 
22 3,020,479.14 1,234,594.46 5,804.50 CB3 0.6668     0.25 
23 3,020,445.28 1,234,677.59 5,798.00 TH*   0.5   0.25 
23 3,020,503.66 1,234,619.43 5,804.29 CB3 0.6668     0.25 
24 3,020,466.20 1,234,693.31 5,798.11 TH*   0.5   0.25 
24 3,020,521.88 1,234,637.83 5,804.29 CB3 0.6668     0.25 
25 3,020,488.97 1,234,720.02 5,797.91 TH*   0.5   0.25 
25 3,020,547.32 1,234,661.90 5,804.52 CB3 0.6668     0.25 
26 3,020,512.00 1,234,746.48 5,797.74 TH*   0.5   0.25 
26 3,020,576.90 1,234,681.83 5,805.45 CB3 0.6668     0.25 
27 3,020,534.92 1,234,773.05 5,797.55 TH*   0.5   0.25 
27 3,020,606.02 1,234,702.22 5,806.37 CB3 0.6668     0.25 
28 3,020,558.20 1,234,799.27 5,797.39 TH*   0.5   0.25 
28 3,020,633.54 1,234,724.21 5,807.06 CB3 0.6668     0.25 
29 3,020,580.14 1,234,826.82 5,797.13 TH*   0.5   0.25 
29 3,020,657.17 1,234,750.08 5,807.06 CB3 0.6668     0.25 
30 3,020,679.77 1,234,776.96 5,806.88 TH   0.4  0.25 
30 3,020,578.32 1,234,878.03 5,795.50 CB3 0.6668    0.25 
31 3,020,702.54 1,234,803.69 5,806.73 TH   0.4   0.25 
31 3,020,603.16 1,234,902.69 5,795.38 CB3 0.6668     0.25 
32 3,020,724.78 1,234,830.93 5,806.49 TH   0.4   0.25 
32 3,020,626.86 1,234,928.49 5,795.21 CB3 0.6668     0.25 
G1 3,019,717.89 1,234,591.05 5,801.28 TH   0  0 
G2 3,020,687.84 1,234,967.90 5,793.63 CB3   0.6668   0.25 
G3 3,020,774.56 1,234,863.13 5,820.35 CB3 0.6668     0.25 
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G4 3,019,711.14 1,234,474.17 5,818.44 TH 0.4     0.25 

Total       20.6368 16.2668 36.9036 16.75 
  



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
1 3,020,774.56 1,234,863.13 5,820.35 CB3 0    0 
1 3,020,670.95 1,234,936.96 5,794.19 CB3   0.6668   0.25 
2 3,020,794.01 1,234,892.24 5,820.40 CB3 0.6668     0.25 
2 3,020,687.84 1,234,967.90 5,793.63 CB3   0  0 
3 3,020,813.87 1,234,921.07 5,820.58 CB3 0.6668     0.25 
3 3,020,707.56 1,234,996.83 5,793.63 TH   0.4   0.25 
4 3,020,834.26 1,234,949.52 5,820.93 CB3 0.6668     0.25 
4 3,020,726.23 1,235,026.49 5,793.42 TH   0.4   0.25 
5 3,020,856.91 1,234,976.35 5,821.99 CB3 0.6668     0.25 
5 3,020,747.64 1,235,054.22 5,793.76 TH   0.4   0.25 
6 3,020,881.20 1,235,002.02 5,823.60 CB3 0.6668     0.25 
6 3,020,769.97 1,235,081.28 5,794.29 TH   0.4   0.25 
7 3,020,908.55 1,235,025.50 5,826.26 CB3 0.6668     0.25 
7 3,020,792.61 1,235,108.12 5,794.90 TH   0.4   0.25 

G1 3,020,603.16 1,234,902.69 5,795.38 TH   0  0 
G2 3,020,813.17 1,235,131.33 5,794.96 TH   0.4   0.25 
G3 3,020,984.20 1,235,095.51 5,822.53 CB3 0.6668     0.25 
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G4 3,020,724.78 1,234,830.93 5,806.49 CB3 0    0 

Total       4.6676 3.0668 7.7344 3.5 
  

1 3,020,931.87 1,235,047.54 5,826.22 CB3 0.6668     0.25 
1 3,020,853.77 1,235,168.48 5,793.71 TH   0.4   0.25 
2 3,020,957.11 1,235,072.95 5,823.90 CB3 0.6668     0.25 
2 3,020,880.29 1,235,191.92 5,792.57 TH   0.4   0.25 
3 3,020,984.20 1,235,095.51 5,822.53 CB3 0    0 
3 3,020,906.88 1,235,215.25 5,791.48 TH   0.4   0.25 
4 3,021,013.77 1,235,114.23 5,822.39 CB3 0.6668     0.25 
4 3,020,935.90 1,235,234.81 5,791.15 CB3   0.6668   0.25 
5 3,021,042.23 1,235,134.66 5,821.26 CB3 0.6668     0.25 

5 3,020,972.68 1,235,242.36 5,793.14 RUBBER 
TRACK   0.5   0.25 

6 3,021,077.70 1,235,160.88 5,819.33 CB3 0.6668     0.25 

6 3,020,987.40 1,235,257.24 5,791.87 RUBBER 
TRACK   0.5   0.25 

7 3,021,107.03 1,235,180.77 5,818.16 CB3 0.6668     0.25 

7 3,021,017.49 1,235,276.31 5,791.23 RUBBER 
TRACK   0.5   0.25 

8 3,021,138.92 1,235,197.93 5,817.93 CB3 0.6668     0.25 
8 3,021,041.44 1,235,301.94 5,789.18 CB3   0.6668   0.25 
9 3,021,178.15 1,235,216.18 5,818.31 CB3 0.6668     0.25 
9 3,021,062.54 1,235,320.92 5,787.95 CB3   0.6668   0.25 

10 3,021,218.63 1,235,226.72 5,820.66 TH 0.4     0.25 
10 3,021,092.67 1,235,340.85 5,787.24 CB3   0.6668   0.25 
G1 3,020,830.47 1,235,148.21 5,793.96 TH   0.4   0.25 
G2 3,021,108.69 1,235,349.32 5,786.64 CB   0.5   0.25 
G3 3,021,344.63 1,235,302.15 5,813.07 CB 0.5     0.25 
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G4 3,020,881.20 1,235,002.02 5,823.60 CB3 0    0 

Total       6.2344 6.2672 12.5016 5.5 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 

43

 

CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
  

1 3,021,197.64 1,235,404.82 5,790.93 TH   0.4  0.25 
1 3,021,252.49 1,235,247.49 5,817.91 CB 0.5    0.25 
2 3,021,230.18 1,235,417.80 5,790.68 TH   0.4  0.25 
2 3,021,284.36 1,235,262.39 5,817.02 CB 0.5    0.25 
3 3,021,262.79 1,235,430.59 5,790.44 TH   0.4   0.25 
3 3,021,313.14 1,235,286.16 5,814.15 CB3 0.6668     0.25 
4 3,021,295.54 1,235,442.96 5,790.25 TH   0.4   0.25 
4 3,021,344.63 1,235,302.15 5,813.07 CB3 0    0 
5 3,021,328.48 1,235,454.82 5,790.12 TH   0.4   0.25 
5 3,021,376.57 1,235,316.85 5,812.28 CB3 0.6668     0.25 
6 3,021,361.47 1,235,466.51 5,790.00 TH   0.4   0.25 
6 3,021,410.81 1,235,324.94 5,812.93 CB 0.5     0.25 
7 3,021,394.41 1,235,478.35 5,789.87 TH   0.4   0.25 
7 3,021,442.98 1,235,339.00 5,812.28 TH 0.4     0.25 

G1 3,021,172.90 1,235,392.54 5,790.76 TH   0.4   0.25 
G2 3,021,425.15 1,235,483.97 5,787.76 TH   0.4   0.25 
G3 3,021,499.89 1,235,367.07 5,810.14 TH 0.4     0.25 

PA
R

K
D

A
L

E
 

Se
ct

io
n 

15
 

G4 3,021,178.15 1,235,216.18 5,818.31 CB3 0    0 

Total       3.6336 3.6 7.2336 4 
  

1 3,021,452.31 1,235,493.65 5,787.98 TH   0.4  0.25 
1 3,021,499.89 1,235,367.07 5,810.14 TH 0    0 
2 3,021,485.09 1,235,505.92 5,787.84 TH   0.4  0.25 
2 3,021,531.39 1,235,382.74 5,809.13 TH 0.4    0.25 
3 3,021,518.03 1,235,517.76 5,787.77 TH   0.4   0.25 
3 3,021,563.41 1,235,397.01 5,808.45 TH 0.4     0.25 
4 3,021,551.30 1,235,528.71 5,787.80 TH   0.4   0.25 
4 3,021,594.44 1,235,413.94 5,807.20 TH 0.4     0.25 
5 3,021,584.34 1,235,540.28 5,787.75 TH   0.4   0.25 
5 3,021,625.24 1,235,431.48 5,805.85 TH 0.4     0.25 
6 3,021,617.30 1,235,552.07 5,787.68 TH   0.4   0.25 
6 3,021,657.18 1,235,445.96 5,805.16 TH 0.4     0.25 
7 3,021,650.16 1,235,564.13 5,787.57 TH   0.4   0.25 
7 3,021,688.51 1,235,462.08 5,804.15 CB 0.5     0.25 
8 3,021,682.95 1,235,576.37 5,787.45 TH   0.4   0.25 
8 3,021,719.79 1,235,478.36 5,803.12 CB 0.5     0.25 
9 3,021,715.91 1,235,588.14 5,787.38 TH   0.4   0.25 
9 3,021,751.53 1,235,493.37 5,802.37 CB 0.5     0.25 

10 3,021,748.99 1,235,599.59 5,787.35 TH   0.4   0.25 
10 3,021,783.09 1,235,508.87 5,801.53 CB 0.5     0.25 
11 3,021,781.88 1,235,611.56 5,787.25 TH   0.4   0.25 
11 3,021,815.01 1,235,523.40 5,800.89 CB 0.5     0.25 
12 3,021,814.81 1,235,623.41 5,787.18 TH   0.4   0.25 
12 3,021,847.60 1,235,536.17 5,800.59 CB 0.5     0.25 
13 3,021,847.84 1,235,635.00 5,787.13 TH   0.4   0.25 
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13 3,021,880.31 1,235,548.62 5,800.35 CB 0.5     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
14 3,021,880.17 1,235,648.47 5,786.86 TH   0.4   0.25 
14 3,021,912.65 1,235,562.04 5,799.94 CB 0.5     0.25 
15 3,021,912.77 1,235,661.19 5,786.69 TH   0.4   0.25 
15 3,021,943.96 1,235,578.21 5,799.02 CB3 0.6668     0.25 
16 3,021,945.79 1,235,672.82 5,786.64 TH   0.4   0.25 
16 3,021,975.26 1,235,594.41 5,798.12 CB3 0.6668     0.25 
17 3,021,978.77 1,235,684.57 5,786.57 TH   0.4   0.25 
17 3,022,011.00 1,235,598.80 5,799.35 CB3 0.6668     0.25 
18 3,022,012.34 1,235,696.36 5,786.52 TH   0.4   0.25 
18 3,022,041.11 1,235,605.03 5,799.99 CB 0.5     0.25 
19 3,022,045.35 1,235,708.03 5,786.47 TH   0.4   0.25 
19 3,022,075.01 1,235,613.93 5,800.42 TH 0.4     0.25 
20 3,022,078.24 1,235,720.11 5,786.32 TH   0.4   0.25 
20 3,022,108.91 1,235,622.79 5,800.81 TH 0.4     0.25 
21 3,022,111.22 1,235,731.91 5,786.07 TH   0.4   0.25 
21 3,022,142.75 1,235,631.87 5,801.03 TH 0.4     0.25 
22 3,022,144.48 1,235,742.81 5,785.87 TH   0.4   0.25 
22 3,022,176.22 1,235,642.07 5,800.98 TH 0.4     0.25 
23 3,022,177.71 1,235,753.80 5,785.67 TH   0.4   0.25 
23 3,022,208.93 1,235,654.73 5,800.48 TH 0.4     0.25 
24 3,022,210.70 1,235,765.55 5,785.38 TH   0.4   0.25 
24 3,022,242.03 1,235,666.13 5,800.21 TH 0.4     0.25 
25 3,022,243.70 1,235,777.30 5,785.08 TH   0.4   0.25 
25 3,022,275.57 1,235,676.15 5,800.20 TH 0.4     0.25 
26 3,022,276.81 1,235,788.67 5,784.84 TH   0.4   0.25 
26 3,022,309.47 1,235,685.02 5,800.41 CB 0.5     0.25 
27 3,022,310.03 1,235,799.68 5,784.63 TH   0.4   0.25 
27 3,022,343.73 1,235,692.74 5,800.84 CB 0.5     0.25 
G1 3,021,425.15 1,235,483.97 5,787.76 TH   0  0 
G2 3,022,345.55 1,235,809.27 5,783.72 TH   0.4   0.25 
G3 3,022,397.16 1,235,698.88 5,801.36 CB3 0.6668     0.25 
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G4 3,021,442.98 1,235,339.00 5,812.28 TH 0    0 

Total       12.9672 11.2 24.1672 13.75 
  

1 3,022,360.09 1,235,816.96 5,784.37 TH   0.4  0.25 
1 3,022,397.16 1,235,698.88 5,801.36 CB 0    0 
2 3,022,393.15 1,235,828.50 5,784.19 TH   0.4  0.25 
2 3,022,431.75 1,235,705.55 5,802.06 CB 0.5    0.25 
3 3,022,426.27 1,235,839.86 5,784.02 TH   0.4   0.25 
3 3,022,466.27 1,235,712.44 5,802.73 CB 0.5     0.25 
4 3,022,459.37 1,235,851.27 5,783.85 TH   0.4   0.25 
4 3,022,500.86 1,235,719.09 5,803.46 TH 0.4     0.25 
5 3,022,492.51 1,235,862.58 5,783.69 TH   0.4   0.25 
5 3,022,534.86 1,235,727.67 5,803.82 TH 0.4     0.25 
6 3,022,525.51 1,235,874.29 5,783.50 TH   0.4   0.25 
6 3,022,568.97 1,235,735.87 5,804.25 TH 0.4     0.25 
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7 3,022,558.95 1,235,884.62 5,783.20 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
7 3,022,603.72 1,235,742.00 5,804.93 TH 0.4     0.25 
8 3,022,592.60 1,235,894.29 5,782.67 TH   0.4   0.25 
8 3,022,638.00 1,235,749.69 5,804.97 TH 0.4     0.25 
9 3,022,626.25 1,235,903.97 5,782.09 TH   0.4   0.25 
9 3,022,672.28 1,235,757.32 5,804.96 TH 0.4     0.25 

10 3,022,659.90 1,235,913.62 5,781.50 TH   0.4   0.25 
10 3,022,706.73 1,235,764.44 5,805.07 TH 0.4     0.25 
11 3,022,693.67 1,235,922.92 5,780.95 TH   0.4   0.25 
11 3,022,740.80 1,235,772.78 5,804.93 TH 0.4     0.25 
12 3,022,727.46 1,235,932.14 5,780.42 TH   0.4   0.25 
12 3,022,774.48 1,235,782.34 5,804.53 TH 0.4     0.25 
G1 3,022,330.37 1,235,804.59 5,783.93 TH   0.4   0.25 
G2 3,022,757.80 1,235,942.53 5,781.38 TH   0.4   0.25 
G3 3,022,831.66 1,235,825.12 5,794.99 CB3 0.6668     0.25 
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G4 3,022,343.73 1,235,692.74 5,800.84 CB 0    0 

Total       5.2668 5.6 10.8668 6.5 
  

1 3,022,811.58 1,235,960.73 5,783.29 TH   0.4     
1 3,022,831.66 1,235,825.12 5,794.99 CB3 0    0 
2 3,022,846.01 1,235,967.19 5,782.98 TH   0.4   0.25 
2 3,022,866.63 1,235,827.92 5,795.04 CB3 0.6668     0.25 
3 3,022,880.44 1,235,973.61 5,782.67 TH   0.4   0.25 
3 3,022,901.49 1,235,831.44 5,794.99 CB3 0.6668     0.25 
4 3,022,914.95 1,235,979.49 5,782.37 TH   0.4   0.25 
4 3,022,935.92 1,235,837.85 5,794.55 CB3 0.6668    0.25 
5 3,022,949.51 1,235,985.01 5,782.09 TH   0.4  0.25 
5 3,022,970.38 1,235,844.10 5,794.13 CB3 0.6668    0.25 
6 3,022,984.08 1,235,990.49 5,781.81 TH   0.4  0.25 
6 3,023,004.70 1,235,851.23 5,793.59 CB3 0.6668     0.25 
7 3,023,018.65 1,235,995.93 5,781.53 TH   0.4   0.25 
7 3,023,039.14 1,235,857.57 5,793.16 CB3 0.6668     0.25 
8 3,023,053.13 1,236,002.04 5,781.23 TH   0.4   0.25 
8 3,023,073.57 1,235,864.03 5,792.71 CB3 0.6668     0.25 
9 3,023,087.61 1,236,008.11 5,780.93 TH   0.4   0.25 
9 3,023,108.43 1,235,867.56 5,792.66 CB 0.5     0.25 

10 3,023,122.08 1,236,014.29 5,780.63 TH   0.4   0.25 
10 3,023,142.67 1,235,875.22 5,792.05 CB2 0.5     0.25 
11 3,023,156.56 1,236,020.40 5,780.34 TH   0.4   0.25 
11 3,023,176.86 1,235,883.27 5,791.40 TH 0.4     0.25 
12 3,023,191.20 1,236,025.35 5,780.08 TH   0.4   0.25 
12 3,023,211.25 1,235,889.96 5,790.93 TH 0.4     0.25 
13 3,023,226.13 1,236,028.42 5,779.87 TH   0.4   0.25 
13 3,023,245.67 1,235,896.46 5,790.49 TH 0.4     0.25 
14 3,023,279.91 1,235,904.21 5,789.88 TH   0.4   0.25 
14 3,023,260.93 1,236,032.35 5,779.65 CB3 0.6668     0.25 
15 3,023,314.09 1,235,912.26 5,789.30 TH   0.4   0.25 
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15 3,023,295.36 1,236,038.80 5,779.34 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
16 3,023,348.89 1,235,918.74 5,789.08 TH   0.4   0.25 
16 3,023,328.50 1,236,041.90 5,779.14 CB3 0.6668     0.25 
17 3,023,383.29 1,235,925.25 5,788.81 TH   0.4   0.25 
17 3,023,365.22 1,236,034.36 5,779.24 CB3 0.6668     0.25 
18 3,023,419.60 1,235,935.22 5,788.13 TH   0.4   0.25 
18 3,023,389.26 1,236,039.30 5,778.89 CB3 0.6668     0.25 
19 3,023,453.28 1,235,944.76 5,787.84 TH   0.4   0.25 
19 3,023,422.78 1,236,049.38 5,778.40 CB3 0.6668     0.25 
20 3,023,489.18 1,235,957.06 5,787.43 TH   0.4   0.25 
20 3,023,444.52 1,236,060.56 5,777.93 CB3 0.6668     0.25 
21 3,023,521.06 1,235,971.54 5,786.85 TH   0.4   0.25 
21 3,023,474.99 1,236,078.27 5,777.29 CB3 0.6668     0.25 
22 3,023,548.59 1,235,998.38 5,784.71 TH   0.4   0.25 
22 3,023,499.88 1,236,091.57 5,776.83 CB3 0.6668     0.25 
23 3,023,584.12 1,236,005.96 5,785.03 TH   0.4   0.25 
23 3,023,530.16 1,236,109.18 5,776.23 CB3 0.6668     0.25 
24 3,023,559.72 1,236,128.19 5,775.59 TH   0.4   0.25 
24 3,023,617.90 1,236,016.89 5,784.93 TH 0.4     0.25 
25 3,023,590.52 1,236,144.80 5,775.08 TH   0.4   0.25 
25 3,023,652.98 1,236,025.33 5,785.25 TH 0.4     0.25 
26 3,023,622.01 1,236,160.12 5,774.77 TH   0.4   0.25 
26 3,023,685.40 1,236,038.86 5,785.00 TH 0.4     0.25 
27 3,023,653.73 1,236,174.99 5,774.49 TH   0.4   0.25 
27 3,023,716.61 1,236,054.70 5,784.43 TH 0.4     0.25 
28 3,023,685.48 1,236,189.81 5,774.22 TH   0.4   0.25 
28 3,023,746.22 1,236,073.61 5,783.45 CB3 0.6668     0.25 
29 3,023,717.29 1,236,204.50 5,773.95 TH   0.4   0.25 
29 3,023,774.36 1,236,095.33 5,782.15 CB3 0.6668     0.25 
G1 3,022,773.17 1,235,946.17 5,781.19 TH   0.4   0.25 
G2 3,023,754.65 1,236,226.69 5,775.29 CB3   0.6668   0.25 
G3 3,023,825.96 1,236,118.17 5,786.59 TH 0.4     0.25 

PA
R

K
D

A
L

E
 

Se
ct

io
n 

18
 (c

on
tin

ue
d)

 

G4 3,022,760.34 1,235,789.64 5,798.49 CB3 0    0 

Total       16.8692 12.6668 29.536 14.75 
  

1 3,023,779.51 1,236,243.41 5,777.06 TH 0    0 
1 3,023,825.96 1,236,118.17 5,786.59 TH   0.4   0.25 
2 3,023,810.95 1,236,259.28 5,777.01 TH 0.4     0.25 
2 3,023,855.76 1,236,138.48 5,785.73 TH   0.4   0.25 
3 3,023,842.40 1,236,275.15 5,776.97 TH 0.4     0.25 
3 3,023,887.72 1,236,152.94 5,785.61 TH   0.4   0.25 
4 3,023,876.21 1,236,284.62 5,777.07 TH 0.4    0.25 
4 3,023,920.26 1,236,165.85 5,785.67 TH   0.4  0.25 
5 3,023,950.52 1,236,184.93 5,785.00 TH 0.4     0.25 
5 3,023,910.32 1,236,293.30 5,777.21 CB3   0.6668   0.25 
6 3,023,982.03 1,236,206.44 5,784.37 TH 0.4     0.25 
6 3,023,937.88 1,236,299.81 5,777.38 CB3   0.6668   0.25 
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7 3,023,959.89 1,236,335.13 5,776.89 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
7 3,024,012.19 1,236,224.55 5,784.27 TH   0.4   0.25 
8 3,023,974.23 1,236,342.66 5,776.90 TH 0.4     0.25 
8 3,024,047.05 1,236,243.24 5,784.56 TH   0.4   0.25 
9 3,024,005.76 1,236,358.86 5,776.94 TH 0.4     0.25 
9 3,024,077.53 1,236,260.86 5,784.83 TH   0.4   0.25 

10 3,024,037.76 1,236,374.39 5,777.01 TH 0.4     0.25 
10 3,024,097.82 1,236,292.39 5,783.30 TH   0.4   0.25 
11 3,024,069.96 1,236,391.45 5,777.02 TH 0.4     0.25 
11 3,024,122.57 1,236,310.73 5,783.02 TH   0.4   0.25 
12 3,024,100.72 1,236,408.34 5,776.91 TH 0.4     0.25 
12 3,024,163.81 1,236,311.55 5,784.86 TH   0.4   0.25 
13 3,024,133.19 1,236,425.34 5,776.80 TH 0.4     0.25 
13 3,024,185.76 1,236,326.00 5,784.53 TH   0.4   0.25 
14 3,024,163.82 1,236,440.54 5,776.72 TH 0.4     0.25 
14 3,024,214.85 1,236,344.12 5,784.19 TH   0.4   0.25 
15 3,024,195.25 1,236,455.99 5,776.65 TH 0.4     0.25 
15 3,024,244.16 1,236,363.55 5,783.74 TH   0.4   0.25 
G1 3,023,754.65 1,236,226.69 5,775.29 CB3   0  0 
G2 3,024,221.14 1,236,466.80 5,776.03 TH   0.4   0.25 
G3 3,024,279.41 1,236,389.92 5,782.22 TH 0.4     0.25 
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G4 3,023,774.36 1,236,095.33 5,782.15 CB3 0    0 

Total       6 6.9336 12.9336 7.75 
  

1 3,024,294.83 1,236,507.93 5,776.51 TH   0.4   0.25 
1 3,024,332.63 1,236,415.23 5,783.52 TH 0.4     0.25 
2 3,024,327.37 1,236,520.83 5,776.37 TH   0.4   0.25 
2 3,024,363.32 1,236,432.67 5,782.90 TH 0.4     0.25 
3 3,024,359.01 1,236,535.92 5,776.15 TH   0.4  0.25 
3 3,024,390.25 1,236,459.32 5,781.34 TH 0.4     0.25 
4 3,024,390.66 1,236,550.99 5,775.94 TH   0.4   0.25 
4 3,024,419.44 1,236,480.42 5,780.43 TH 0.4     0.25 
5 3,024,422.38 1,236,565.90 5,775.73 TH   0.4   0.25 
5 3,024,453.66 1,236,489.19 5,780.70 TH 0.4     0.25 
6 3,024,454.07 1,236,580.88 5,775.52 TH   0.4   0.25 
6 3,024,486.11 1,236,502.30 5,780.55 TH 0.4     0.25 
7 3,024,485.94 1,236,595.41 5,775.32 TH   0.4   0.25 
7 3,024,526.13 1,236,496.84 5,782.35 TH 0.4     0.25 
8 3,024,517.34 1,236,611.11 5,775.10 TH   0.4   0.25 
8 3,024,559.20 1,236,508.45 5,782.39 TH 0.4     0.25 
9 3,024,549.37 1,236,625.23 5,774.92 TH   0.4   0.25 
9 3,024,592.33 1,236,519.89 5,782.44 TH 0.4     0.25 

10 3,024,581.59 1,236,638.93 5,774.76 TH   0.4   0.25 
10 3,024,625.04 1,236,532.36 5,782.37 TH 0.4     0.25 
11 3,024,613.19 1,236,654.12 5,774.55 TH   0.4   0.25 
11 3,024,656.92 1,236,546.87 5,782.07 TH 0.4     0.25 
12 3,024,643.40 1,236,668.66 5,774.36 TH   0.4   0.25 

PA
R

K
D

A
L

E
 

Se
ct

io
n 

20
 

12 3,024,689.77 1,236,560.64 5,781.91 TH 0.4     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
13 3,024,670.87 1,236,681.69 5,774.17 TH   0.4   0.25 
13 3,024,724.28 1,236,574.01 5,782.03 TH 0.4     0.25 
14 3,024,702.11 1,236,697.47 5,773.92 TH   0.4   0.25 
14 3,024,754.30 1,236,592.26 5,781.46 TH 0.4     0.25 
15 3,024,733.67 1,236,712.61 5,773.68 TH   0.4   0.25 
15 3,024,787.80 1,236,603.48 5,781.73 TH 0.4     0.25 
16 3,024,764.95 1,236,728.31 5,773.43 TH   0.4   0.25 
16 3,024,819.75 1,236,617.83 5,781.63 TH 0.4     0.25 
17 3,024,795.90 1,236,744.68 5,773.16 TH   0.4   0.25 
17 3,024,852.55 1,236,630.46 5,781.74 TH 0.4     0.25 
18 3,024,827.47 1,236,759.80 5,772.92 TH   0.4   0.25 
18 3,024,881.48 1,236,650.91 5,780.89 CB3 0.6668     0.25 
19 3,024,859.10 1,236,774.78 5,772.69 TH   0.4   0.25 
19 3,024,914.49 1,236,663.10 5,781.05 CB3 0.6668     0.25 
20 3,024,943.39 1,236,683.60 5,780.20 CB3   0.6668   0.25 
20 3,024,891.06 1,236,789.12 5,772.47 CB 0.5     0.25 
21 3,024,973.14 1,236,702.40 5,779.56 CB   0.5   0.25 
21 3,024,922.08 1,236,805.34 5,772.21 CB 0.5     0.25 
G1 3,024,273.59 1,236,494.41 5,776.26 TH   0.4   0.25 
G2 3,024,953.54 1,236,811.87 5,768.77 CB3   0.6668   0.25 
G3 3,025,050.62 1,236,712.16 5,784.26 TH 0.4     0.25 
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G4 3,024,279.41 1,236,389.92 5,782.22 TH 0    0 

Total       9.5336 9.8336 19.3672 11.25 
 

1 3,024,982.37 1,236,845.84 5,775.54 TH   0.4   0.25 
1 3,025,050.62 1,236,712.16 5,784.26 TH 0    0 
2 3,025,013.82 1,236,861.20 5,775.60 TH   0.4   0.25 
2 3,025,083.15 1,236,725.41 5,784.65 TH 0.4     0.25 
3 3,025,045.68 1,236,875.76 5,775.66 TH   0.4   0.25 
3 3,025,115.47 1,236,739.08 5,785.00 TH 0.4     0.25 
4 3,025,077.78 1,236,889.86 5,775.73 TH   0.4   0.25 
4 3,025,148.05 1,236,752.25 5,785.41 TH 0.4     0.25 
5 3,025,109.38 1,236,904.95 5,775.79 TH   0.4   0.25 
5 3,025,180.61 1,236,765.43 5,785.83 TH 0.4     0.25 
6 3,025,140.78 1,236,920.42 5,775.85 TH   0.4   0.25 
6 3,025,212.87 1,236,779.22 5,786.17 TH 0.4     0.25 
7 3,025,172.17 1,236,935.91 5,775.91 TH   0.4   0.25 
7 3,025,245.27 1,236,792.72 5,786.56 TH 0.4     0.25 
8 3,025,203.57 1,236,951.36 5,775.97 TH   0.4   0.25 
8 3,025,277.06 1,236,807.43 5,786.78 TH 0.4     0.25 
9 3,025,235.98 1,236,964.86 5,776.05 TH   0.4   0.25 
9 3,025,310.32 1,236,819.27 5,787.41 TH 0.4     0.25 

10 3,025,267.99 1,236,979.14 5,776.13 TH   0.4   0.25 
10 3,025,339.66 1,236,838.76 5,786.96 TH 0.4     0.25 
11 3,025,368.71 1,236,858.83 5,786.44 TH   0.4   0.25 
11 3,025,300.11 1,236,993.19 5,776.21 TH 0.4     0.25 
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G1 3,024,953.54 1,236,811.87 5,768.77 CB   0  0 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
G2 3,025,331.80 1,237,002.08 5,773.87 CB   0.5   0.25 
G3 3,025,448.66 1,236,875.94 5,785.95 TH 0.4     0.25  
G4 3,025,005.57 1,236,707.02 5,781.34 CB3 0.6668     0.25 

Total       5.0668 4.9 9.9668 6 
  

1 3,025,364.01 1,237,016.55 5,774.59 TH 0.4    0.25 
1 3,025,415.29 1,236,865.35 5,785.79 TH   0.4   0.25 
2 3,025,396.60 1,237,029.44 5,774.50 TH 0    0 
2 3,025,448.66 1,236,875.94 5,785.95 TH   0.4   0.25 
3 3,025,429.21 1,237,042.25 5,774.41 TH 0.4     0.25 
3 3,025,481.56 1,236,887.90 5,785.94 TH   0.4   0.25 
4 3,025,462.19 1,237,053.99 5,774.34 TH 0.4     0.25 
4 3,025,514.20 1,236,900.62 5,785.82 TH   0.4   0.25 
5 3,025,547.98 1,236,909.99 5,786.16 TH 0.4     0.25 
5 3,025,495.28 1,237,065.41 5,774.27 CB   0.5   0.25 
6 3,025,581.69 1,236,919.58 5,786.48 TH 0.4     0.25 
6 3,025,528.14 1,237,077.49 5,774.19 CB   0.5   0.25 
7 3,025,615.35 1,236,929.30 5,786.79 TH 0.4     0.25 
7 3,025,561.13 1,237,089.18 5,774.12 CB   0.5   0.25 
8 3,025,648.71 1,236,939.92 5,786.97 TH 0.4     0.25 
8 3,025,594.38 1,237,100.11 5,774.07 CB   0.5   0.25 
9 3,025,682.12 1,236,950.38 5,787.18 TH 0.4     0.25 
9 3,025,627.57 1,237,111.23 5,774.01 CB   0.5   0.25 

10 3,025,713.64 1,236,966.39 5,786.58 TH 0.4     0.25 
10 3,025,662.17 1,237,118.19 5,774.04 CB   0.5   0.25 
11 3,025,743.32 1,236,987.87 5,785.24 TH 0.4     0.25 
11 3,025,695.17 1,237,129.84 5,773.97 CB   0.5   0.25 
12 3,025,776.37 1,236,999.38 5,785.29 TH 0.4     0.25 
12 3,025,729.25 1,237,138.32 5,773.99 CB   0.5   0.25 
G1 3,025,331.80 1,237,002.08 5,773.87 CB   0  0 
G2 3,025,784.97 1,237,168.32 5,779.29 TH   0.4   0.25 
G3 3,025,820.49 1,237,029.76 5,778.04 CB 0.5     0.25 
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G4 3,025,339.66 1,236,838.76 5,786.96 CB3 0    0 

Total       4.9 6 10.9 6.25 
  

1 3,025,784.97 1,237,168.32 5,779.29 TH   0  0 
1 3,025,820.49 1,237,029.76 5,778.04 CB3 0     0 
2 3,025,818.75 1,237,177.49 5,779.43 TH   0.4  0.25 
2 3,025,861.02 1,237,012.63 5,779.52 CB3 0.6668     0.25 
3 3,025,853.04 1,237,184.68 5,779.45 TH   0.4   0.25 
3 3,025,891.37 1,237,035.16 5,778.83 CB3 0.6668     0.25 
4 3,025,886.56 1,237,194.87 5,779.65 TH   0.4   0.25 
4 3,025,924.67 1,237,046.21 5,778.82 CB3 0.6668     0.25 
5 3,025,920.35 1,237,203.99 5,779.78 TH   0.4   0.25 
5 3,025,960.99 1,237,045.47 5,779.44 CB3 0.6668     0.25 
6 3,025,954.37 1,237,212.23 5,779.86 TH   0.4   0.25 
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6 3,025,993.89 1,237,058.10 5,779.33 CB3 0.6668     0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
7 3,025,988.40 1,237,220.44 5,779.94 TH   0.4   0.25 
7 3,026,027.96 1,237,066.13 5,779.47 CB3 0.6668     0.25 
8 3,026,022.11 1,237,229.88 5,780.09 TH   0.4   0.25 
8 3,026,062.59 1,237,072.00 5,779.74 CB3 0.6668     0.25 
9 3,026,055.07 1,237,242.24 5,780.44 TH   0.4   0.25 
9 3,026,096.89 1,237,079.12 5,779.94 CB 0.5     0.25 

10 3,026,088.55 1,237,252.58 5,780.65 TH   0.4   0.25 
10 3,026,130.51 1,237,088.94 5,779.98 CB 0.5     0.25 
11 3,026,122.22 1,237,262.19 5,780.82 TH   0.4   0.25 
11 3,026,164.06 1,237,099.00 5,780.01 CB 0.5     0.25 
12 3,026,156.07 1,237,271.09 5,780.95 TH   0.4   0.25 
12 3,026,197.69 1,237,108.78 5,780.06 CB 0.5     0.25 
13 3,026,189.85 1,237,280.27 5,781.09 TH   0.4   0.25 
13 3,026,231.46 1,237,117.96 5,780.14 CB 0.5     0.25 
14 3,026,222.79 1,237,292.73 5,781.45 TH   0.4   0.25 
14 3,026,265.43 1,237,126.40 5,780.27 TH 0.4     0.25 
G1 3,025,729.25 1,237,138.32 5,773.99 CB   0  0 
G2 3,026,296.47 1,237,307.97 5,778.51 CB3   0.6668   0.25 
G3 3,026,315.49 1,237,142.16 5,778.65 TH 0.4     0.25 
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G4 3,025,776.37 1,236,999.38 5,785.29 CB3 0    0 

Total       7.9676 5.8668 13.8344 7 
  

1 3,026,240.43 1,237,294.95 5,780.86 TH   0.4   0.25 
1 3,026,296.96 1,237,135.65 5,779.51 TH 0.4 0.4   0.25 
2 3,026,273.86 1,237,305.39 5,780.75 TH   0.4   0.25 
2 3,026,330.85 1,237,144.79 5,779.64 TH 0.4 0.4   0.25 
3 3,026,306.86 1,237,317.06 5,780.73 TH   0.4   0.25 
3 3,026,364.87 1,237,153.59 5,779.80 TH 0.4 0.4   0.25 
4 3,026,338.83 1,237,331.61 5,780.93 TH   0.4   0.25 
4 3,026,399.20 1,237,161.50 5,780.01 TH 0.4 0.4   0.25 
5 3,026,370.39 1,237,347.33 5,781.21 TH   0.4   0.25 
5 3,026,433.46 1,237,169.61 5,780.23 TH 0.4 0.4   0.25 
6 3,026,401.24 1,237,365.07 5,781.67 TH   0.4   0.25 
6 3,026,467.44 1,237,178.49 5,780.40 TH 0.4 0.4   0.25 

G1 3,026,177.31 1,237,269.12 5,778.17 TH   0.4   0.25 
G2 3,026,486.79 1,237,402.20 5,781.06 TH   0.4   0.25 
G3 3,026,526.84 1,237,205.57 5,774.68 TH 0.4     0.25 
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G4 3,026,251.23 1,237,127.65 5,777.83 CB3 0.6668     0.25 

Total       3.4668 5.6 9.0668 4 
  

1 3,026,423.16 1,237,371.96 5,780.91 TH   0.4     
1 3,026,526.84 1,237,205.57 5,774.68 TH 0    0 
2 3,026,454.75 1,237,387.44 5,781.03 TH   0.4   0.25 
2 3,026,561.27 1,237,216.50 5,775.00 CB 0.5     0.25 
3 3,026,486.79 1,237,402.20 5,781.06 TH   0  0 
3 3,026,593.10 1,237,231.61 5,775.16 CB 0.5     0.25 PA
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4 3,026,519.11 1,237,416.52 5,780.78 TH   0.4   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
4 3,026,617.19 1,237,259.13 5,774.84 TH 0.4     0.25 
5 3,026,551.34 1,237,430.97 5,780.43 TH   0.4   0.25 
5 3,026,652.10 1,237,269.29 5,775.32 TH 0.4     0.25 
6 3,026,583.77 1,237,445.11 5,780.08 TH   0.4   0.25 
6 3,026,687.07 1,237,279.34 5,775.77 TH 0.4     0.25 
7 3,026,620.01 1,237,459.59 5,779.64 TH   0.4   0.25 
7 3,026,703.84 1,237,286.52 5,775.73 TH 0.4     0.25 
8 3,026,652.12 1,237,473.60 5,779.51 TH   0.4   0.25 
8 3,026,740.45 1,237,291.23 5,775.96 TH 0.4     0.25 
9 3,026,688.07 1,237,490.67 5,779.64 TH   0.4   0.25 
9 3,026,752.65 1,237,292.14 5,776.04 TH 0.4     0.25 

10 3,026,719.95 1,237,505.83 5,779.89 TH   0.4   0.25 
10 3,026,791.19 1,237,286.79 5,776.88 TH 0.4     0.25 
11 3,026,753.63 1,237,515.42 5,779.73 TH   0.4   0.25 
11 3,026,829.58 1,237,281.92 5,777.80 TH 0.4     0.25 
12 3,026,793.43 1,237,524.78 5,779.50 TH   0.4   0.25 
12 3,026,835.62 1,237,282.63 5,777.79 TH 0.4     0.25 
13 3,026,827.43 1,237,533.58 5,779.90 TH   0.4   0.25 
13 3,026,870.29 1,237,287.56 5,777.70 TH 0.4     0.25 
14 3,026,864.50 1,237,543.63 5,780.39 TH   0.4   0.25 
14 3,026,891.87 1,237,291.10 5,777.60 TH 0.4     0.25 
G1 3,026,338.83 1,237,331.61 5,780.93 TH   0  0 
G2 3,026,940.46 1,237,551.22 5,777.29 TH   0.4   0.25 
G3 3,027,001.42 1,237,320.62 5,770.37 CB3 0.6668     0.25 
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G4 3,026,467.44 1,237,178.49 5,780.40 TH 0    0 

Total       6.0668 5.6 11.6668 6.75 
 

1 3,027,127.06 1,237,324.55 5,779.21 TH 0.4     0.25 

1 3,027,122.24 1,237,582.19 5,784.23 RUBBER 
TRACK   0.5  0.25 

2 3,027,161.96 1,237,330.26 5,778.80 TH 0.4     0.25 

2 3,027,157.70 1,237,558.08 5,781.62 RUBBER 
TRACK   0.5   0.25 

3 3,027,196.85 1,237,336.39 5,778.37 TH 0.4     0.25 

3 3,027,192.86 1,237,550.05 5,780.77 RUBBER 
TRACK   0.5   0.25 

4 3,027,231.74 1,237,342.23 5,777.98 TH 0.4     0.25 

4 3,027,227.92 1,237,547.03 5,780.38 RUBBER 
TRACK   0.5   0.25 

5 3,027,266.63 1,237,348.52 5,777.59 TH 0.4     0.25 

5 3,027,263.05 1,237,540.52 5,779.72 RUBBER 
TRACK   0.5   0.25 

6 3,027,301.53 1,237,354.37 5,777.24 CB3 0.6668     0.25 

6 3,027,298.05 1,237,540.82 5,779.62 RUBBER 
TRACK   0.5   0.25 

7 3,027,336.44 1,237,359.60 5,776.95 CB3 0.6668     0.25 

7 3,027,333.05 1,237,540.77 5,779.49 RUBBER 
TRACK   0.5   0.25 

8 3,027,374.53 1,237,365.92 5,776.67 CB3 0.6668     0.25 
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8 3,027,349.39 1,237,540.21 5,779.38 RUBBER 
TRACK   0.5   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
9 3,027,409.36 1,237,369.65 5,776.66 CB3 0.6668     0.25 

9 3,027,384.83 1,237,539.66 5,778.89 RUBBER 
TRACK   0.5   0.25 

10 3,027,444.25 1,237,372.94 5,776.67 CB3 0.6668     0.25 

10 3,027,420.15 1,237,539.99 5,778.49 RUBBER 
TRACK   0.5   0.25 

11 3,027,479.06 1,237,376.72 5,776.66 CB3 0.6668     0.25 

11 3,027,455.44 1,237,540.46 5,778.11 RUBBER 
TRACK   0.5   0.25 

12 3,027,513.84 1,237,380.79 5,776.63 CB3 0.6668     0.25 

12 3,027,489.73 1,237,547.93 5,778.22 RUBBER 
TRACK   0.5   0.25 

13 3,027,548.70 1,237,384.22 5,776.64 CB3 0.6668     0.25 
13 3,027,523.49 1,237,559.02 5,778.60 CB3   0.6668   0.25 
14 3,027,583.64 1,237,387.17 5,776.68 TH 0.4     0.25 

14 3,027,558.25 1,237,563.20 5,778.47 RUBBER 
TRACK   0.5   0.25 

G1 3,027,005.41 1,237,568.06 5,776.84 RUBBER 
TRACK   0.5   0.25 

G2 3,027,037.21 1,237,316.91 5,775.83 CB3   0.6668   0.25 
G3 3,027,608.66 1,237,551.41 5,774.34 TH 0.4     0.25 
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G4 3,027,640.15 1,237,397.65 5,774.56 CB3 0.6668     0.25 

Total       8.8012 8.3336 17.1348 8 
  

1 3,027,623.64 1,237,398.01 5,773.55 TH 0.4     0.25 
1 3,027,608.66 1,237,551.41 5,774.34 CB   0  0 
2 3,027,658.38 1,237,402.36 5,772.80 TH 0.4     0.25 
2 3,027,642.90 1,237,560.86 5,774.02 CB   0.5   0.25 
3 3,027,693.12 1,237,406.71 5,772.05 TH 0.4     0.25 
3 3,027,677.19 1,237,569.89 5,773.69 CB3   0.6668   0.25 
4 3,027,727.86 1,237,411.15 5,771.30 TH 0.4     0.25 
4 3,027,711.25 1,237,581.18 5,773.55 CB3   0.6668   0.25 
5 3,027,756.57 1,237,414.48 5,770.69 TH 0.4     0.25 
5 3,027,749.37 1,237,581.99 5,772.58 CB3   0.6668   0.25 
6 3,027,791.46 1,237,417.67 5,770.11 TH 0.4     0.25 
6 3,027,784.41 1,237,581.83 5,772.15 CB3   0.6668   0.25 
7 3,027,800.26 1,237,418.34 5,770.00 TH 0.4     0.25 
7 3,027,832.35 1,237,582.64 5,772.12 CB3   0.6668   0.25 
8 3,027,835.94 1,237,418.43 5,769.42 TH 0.4     0.25 
8 3,027,867.63 1,237,580.71 5,772.00 CB3   0.6668   0.25 
9 3,027,869.91 1,237,409.77 5,768.92 TH 0.4     0.25 
9 3,027,902.06 1,237,574.42 5,771.40 CB3   0.6668   0.25 

10 3,027,902.91 1,237,396.14 5,768.66 TH 0.4     0.25 
10 3,027,936.48 1,237,568.06 5,770.80 CB3   0.6668   0.25 

G1 3,027,523.49 1,237,559.02 5,778.60 RUBBER 
TRACK   0  0 

G2 3,028,032.15 1,237,548.78 5,760.71 CB3   0.6668   0.25 
G3 3,027,943.89 1,237,396.37 5,761.17 TH 0.4     0.25 
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G4 3,027,567.34 1,237,393.90 5,772.78 CB3 0.6668     0.25 

Total       5.0668 6.5012 11.568 5.5 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
  

1 3,027,985.18 1,237,379.37 5,763.38 TH 0.4     0.25 
1 3,028,032.15 1,237,548.78 5,760.71 CB3   0  0 
2 3,028,019.00 1,237,370.34 5,763.10 TH 0.4     0.25 
2 3,028,068.01 1,237,547.13 5,760.86 TH   0.4   0.25 
3 3,028,052.42 1,237,359.90 5,762.93 TH 0.4     0.25 
3 3,028,100.28 1,237,532.53 5,760.33 TH   0.4   0.25 
4 3,028,085.81 1,237,349.32 5,762.78 TH 0.4     0.25 
4 3,028,133.59 1,237,521.65 5,760.01 TH   0.4   0.25 
5 3,028,119.11 1,237,338.44 5,762.66 TH 0.4     0.25 
5 3,028,168.13 1,237,515.24 5,759.90 TH   0.4   0.25 
6 3,028,152.62 1,237,328.33 5,762.47 TH 0.4     0.25 
6 3,028,204.09 1,237,513.94 5,760.10 TH   0.4   0.25 
7 3,028,186.12 1,237,318.15 5,762.29 TH 0.4     0.25 
7 3,028,238.61 1,237,507.44 5,760.02 TH   0.4   0.25 
8 3,028,220.43 1,237,310.91 5,761.86 TH 0.4     0.25 
8 3,028,273.27 1,237,501.46 5,759.97 TH   0.4   0.25 
9 3,028,254.97 1,237,304.48 5,761.37 TH 0.4     0.25 
9 3,028,308.14 1,237,496.24 5,759.99 TH   0.4   0.25 

10 3,028,288.75 1,237,295.33 5,761.11 TH 0.4     0.25 
10 3,028,343.86 1,237,494.07 5,760.23 CB3   0.6668   0.25 
11 3,028,322.64 1,237,286.57 5,760.81 TH 0.4     0.25 
11 3,028,380.35 1,237,494.67 5,760.74 CB3   0.6668   0.25 
12 3,028,357.03 1,237,279.59 5,760.37 TH 0.4     0.25 
12 3,028,418.14 1,237,499.99 5,761.73 CB3   0.6668   0.25 
G1 3,027,972.03 1,237,545.79 5,758.48 TH   0.4   0.25 
G2 3,028,534.69 1,237,458.42 5,753.14 CB3   0.6668   0.25 
G3 3,028,396.99 1,237,275.48 5,758.54 CB 0.5     0.25 
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G4 3,027,943.89 1,237,396.37 5,761.17 CB3 0    0 

Total       5.3 6.2672 11.5672 6.5 
  

1 3,028,464.12 1,237,266.14 5,758.83 TH 0.4     0.25 
1 3,028,455.95 1,237,519.42 5,770.27 CB3   0.6668   0.25 
2 3,028,499.21 1,237,263.77 5,758.98 TH 0.4     0.25 
2 3,028,490.97 1,237,519.23 5,770.07 CB   0.5   0.25 
3 3,028,537.14 1,237,263.13 5,759.09 TH 0.4     0.25 
3 3,028,496.31 1,237,519.47 5,770.10 CB   0.5   0.25 
4 3,028,572.26 1,237,265.18 5,759.15 TH 0.4     0.25 
4 3,028,531.56 1,237,520.71 5,769.84 CB   0.5   0.25 
5 3,028,613.82 1,237,268.33 5,759.46 TH 0.4     0.25 
5 3,028,515.01 1,237,520.46 5,770.21 CB   0.5   0.25 
6 3,028,647.52 1,237,278.25 5,759.55 CB3 0.6668     0.25 
6 3,028,552.23 1,237,521.40 5,769.17 CB3   0.6668   0.25 
7 3,028,691.25 1,237,290.69 5,759.86 CB 0.5     0.25 
7 3,028,523.16 1,237,520.76 5,769.95 CB   0.5   0.25 
8 3,028,719.89 1,237,310.83 5,759.49 CB3 0.6668     0.25 
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8 3,028,566.77 1,237,520.39 5,767.98 CB3   0.6668   0.25 



Anchor and Anchor Transition Frame (ATF) Instalation Schedule (continued) 

CB = Crane Basket 
TH = Track Hoe mounted drill 
TH* = Track Hoe assembled off train car 
FOOT = Hand carried drill, trailing air hose 
RUBBER TRACK = Rubber track drill 
RUBBER TIRE = Rubber Tire Drill 
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CABLE EASTING NORTHING ELEV 
INSTALL 

TYPE 

DAYS 
SOUTH 
HWY 
SIDE 

DAYS 
NORTH 
RR SIDE 

ANCHOR 
INSTALLATION 
DAYS/SECTION 

ASSEM.
ATF 

DAYS 
9 3,028,718.39 1,237,309.86 5,759.50 CB3 0.6668     0.25 
9 3,028,652.70 1,237,487.35 5,760.59 TH   0.4   0.25 

10 3,028,744.16 1,237,341.06 5,758.34 CB3 0.6668     0.25 
10 3,028,693.76 1,237,477.25 5,758.63 TH   0.4   0.25 
11 3,028,742.78 1,237,339.67 5,758.40 CB3 0.6668     0.25 
11 3,028,733.79 1,237,481.15 5,758.04 TH   0.4   0.25 
12 3,028,776.10 1,237,367.32 5,757.20 CB3 0.6668     0.25 
12 3,028,768.75 1,237,482.82 5,757.58 TH   0.4   0.25 
G1 3,028,308.03 1,237,495.82 5,759.96 TH   0  0 
G2 3,028,838.33 1,237,492.61 5,760.61 CB3   0.6668   0.25 
G3 3,028,791.43 1,237,376.74 5,753.00 CB3 0.6668     0.25 
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G4 3,028,430.70 1,237,272.54 5,757.74 CB3 0.6668     0.25 

Total       7.8344 6.7672 14.6016 6.75 
  

1 3,028,841.59 1,237,366.57 5,760.16 CB3 0.6668     0.25 
1 3,028,838.33 1,237,492.61 5,760.61 CB3   0  0 
2 3,028,877.57 1,237,329.33 5,761.89 TH 0.4     0.25 
2 3,028,873.17 1,237,499.22 5,760.89 TH   0.4   0.25 
3 3,028,901.02 1,237,323.78 5,762.08 TH 0.4     0.25 
3 3,028,911.32 1,237,521.01 5,762.21 TH   0.4   0.25 
4 3,028,936.14 1,237,325.17 5,761.71 TH 0.4     0.25 
4 3,028,946.75 1,237,528.34 5,762.73 TH   0.4   0.25 

G1 3,028,813.53 1,237,480.30 5,754.13 CB   0.5   0.25 
G2 3,028,978.32 1,237,488.66 5,750.73 TH   0.4   0.25 
G3 3,029,001.59 1,237,341.96 5,757.93 CB3 0.6668     0.25 
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G4 3,028,814.73 1,237,379.24 5,752.15 CB2 0.5     0.25 

Total       3.0336 2.1 5.1336 2.75 

 
         
   TOTAL DAYS 547.408 518.6192   547.75  

   TOTAL HWY/RR  1,066.0272   

 
Areas of Disturbance 
Anchors:1,2  82,305 sq ft 
Track Hoe:  74,160 sq ft 
Foot:  7,181 sq ft 
Rubber Tire:  6,441 sq ft 
Rubber Track: 42,134 sq ft 

1Anchors are centered on an oriented 8'X6' ellipse. 
2When multiple anchors are co-located, the areas are combined. 

 
 

















































































 

 

 
 



 TEI Rock Drills
Product line for Hayward Baker Engineers 2003

Montrose, Colorado USA
www.teirockdrills.com

(970) 249-1515      (800) 777-3745
Fax (970) 249-1999



Drilling attachments for
Excavators, Backhoes and Skid Steers.

• Attachments configured on most any carrier
• Hole sizes from 1” to 24” in rock or soils
• Drifters or Rotary drilling available
• Take advantage of TEI’s drilling knowledge



HCM Skid Steer mounted drills

• 360 degree positioning
• Rotary or percussion
• Torques up to 5,000 lb/ft
• Up to a 2 meter stroke
• Good for limited access
• Uses standard mounting

plate, so it can be easily
moved between offices

• Available for rent



HBM Backhoe mounted drills

• High mobility
• Can be attached to

rental backhoes
• Excellent for seismic

retrofit jobs
• Uses TE300 drifter or

RDS528 rotary head



HEM Excavator drills

• 360 degree
positioning

• More reach than
any other drill

• Torques up to
10,000 lb/ft

• Best drill for soil
nails & tie-backs



ACF 26 lightweight drill

Used on mini-excavators
from 3T to 7T

• Excavator supplies hydraulic power
for the feed motor, 20 liters/minute.

• 185 cfm air compressor is required
to power the drifter.

• Total depths to 10 meters possible.
• Up to 3 meter steel changes.
•  One piece grout swivel.
• 20 degree left/right swing.
• Can also be used indoors with the

optional floor mounting bracket.



  HEM300
• For use on  excavators

from 15T to 20T

• Total flow required 140 l/min
• System pressure150 bar
• Depths up to 30 meters
• Easy addition of rod extensions
• 360 degree positioning
• Reliable components
• Proven installation method
• Radio controls available



HEM500
• For excavators from

18T to 25T

• Total flow required 160 l/min
• System pressure 170 bar
• Designed to install anchors and

soil nails to greater depth and
capacity

• 360 degree positioning
• Radio controls available



Options for HEM drills

Manual
Control
Valves

Radio
Control
Valves

Electric/
hydraulic
Control
Valves

Clamp
And
Breaker



New in 2003 the HEMH

• Up to a 40’ stroke
• Drifter or rotary
• 360 positioning
• Hose carrier
• Mid-point centralizer
• Must remove the

dipper stick
• Two-rod adder

design finished



Wagons & Special projects



WD50 Limited access drill

• Uses 20HP electric motor
• Runs on 30Kw generator
• Diameter up to 5”
• Depths to 100’
• Fits through a 30” door
• Front drive wheels
• Available for rent



The ACF man-portable drill

• Uses the ACF feed with either the TE250 or RDS 250
• Install the micropile directly next to the foundation
• Ability to drill in the tightest of spaces
• Three leveling screws, easy to use control panel
• Works with separate 25 HP power pack



Call TEI to discuss your needs
before you submit your next bid.



TEI Drifters & Rotary Heads

• Manufactured in our
Colorado plant

• Total parts availability
• Developed over 23 years

in the business
• Adaptable to drill rigs of

other manufacture



TE300HT Hydraulic Drifter
• Torque up to 1400 lb/ft
• Rotation up to 200 rpm
• Impact energy 140 lb/ft
• 2800 blows per minute
• 1.25 rope & T38 thread
• External grout swivel
• Total weight 225 lbs.
• Supply pressure 2250 psi
• Hammer requires 17 gpm
• Rotation 14 gpm
• Available for rent



TE500DR Hydraulic Drifter
• Torque up to 1800 lb/ft
• Rotation up to 200 rpm
• Impact energy 300 lb/ft
• 2400 blows per minute
• T38 and T45 thread
• External grout swivel
• Total weight 456 lbs.
• Supply pressure 2500 psi
• Hammer requires 20 gpm
• Rotation 160 gpm
• Available for rent



New for the ACF attachment in 2003
TE250 Drifter

• Independent hydraulic rotation
• Pneumatic hammer section
• External grout swivel
• Available with Titan 30, R32, R28
• Simple design, easy mainentence
• Total weight 120 lbs.

RDS250 Rotary Drill
• Rotary version of the TE250
• Torque up to 750 lb/ft
• Up to 250 RPM, 7.8 rev/gal
• Air through shaft for DTH
• Max dynamic thrust 8,000 lb/ft
• Grout swivel for anchors



RDS528 Rotary Head
• 1800 lb/ft of torque
• Weight 120 lbs.
• 2 3/8 API output
• Double lead DG

thread available
• Simple/Reliable
• Available for Rent



RDSH1000 Rotary Head
• 10,000 lb/ft of torque
• Weight 800 lbs.
• 3 1/2 API output shaft
• No swivel needed,

internal V packing
• Continuous circulation

of lubrication oil
• Extreme duty design
• Available for rent



TEI is also the North America
distributor for EuroDrill.

• Torques up to 20,000 lb/ft
• Drifter shanks to 114 mm
• Complete inventory of

parts for next day shipping
• Reliable damping device
• More efficient shuttle and

piston action than Klemm
or Krupp



TEI Rock Drills wants to help you
complete your next job.



TEI Rock Drills
Montrose, Colorado USA

210 Apollo Rd Montrose, Colorado 81401 USA
PHONE (970) 249-1515   FAX (970) 249-1999

www.teirockdrills.com

Please call for .dwg files
Videos or more specs



 

 

 
 

































































 

 

 
 





WWilliams / MAI Hollow Bar Hollow Bar illiams / MAI Hollow Bar Hollow Bar AnchorsAnchors

IntroductionIntroduction
The Williams / Atlas Copco MAI Hollow Bar Anchor System is today’s solution for a fast and efficient anchoring sys-

tem into virtually any type of soil.  The MAI system has historically been known as “self-drilling anchoring” because the
hollow fully-threaded bar serves as both the drill string and the grouted anchor, thus installation is performed in a single
operation.  The sacrificial drill bit is threaded onto the end of the MAI Bar and left in place following drilling.  The drilling
fluid (air, water, or grout) is introduced through the hollow bar and allows the spoils to flush from the borehole.

The Williams / MAI System is particularly suitable for soils that do not allow for open-hole drilling (i.e. granular soils
that are collapsible in nature).  In such cases, drilling with a grout fluid serves the purpose of flushing spoils from the
borehole and prevents looser, surrounding material from collapsing due to the higher relative density of the grout.  The
Williams / MAI Hollow Bar Anchor System should be considered on any project desiring fast production that would oth-
erwise need to involve a casing system in order to maintain borehole stability.

Advantages of the WAdvantages of the Williams / MAI Hollow Bar illiams / MAI Hollow Bar AnchorAnchor SystemSystem
• Fast, single-step anchoring system with simple equipment.
• Eliminates the need for a cased borehole in collapsing soils.
• Efficient installation since drilling and grouting can be performed in a single operation, saving both time and money.
• Continuously drilling and grouting under high pressure causes the grout to permeate into looser soils and creates a

bulb-effect for increased bond capacity.
• Suitable for working in limited space and areas of difficult access.
• Multiple ranges of drill bits suitable for most soil conditions.
• Installed with standard track drill (top hammer) or hand-held drilling equipment, eliminating the need for larger

casing rigs.
• R25-R51 bars contain standard left-hand rope thread pattern to easily adapt to most drilling equipment.
• Continuously threaded bar pattern can be cut and coupled anywhere along its length.
• Full stock of 3 meter long anchors, accessories and drill bits available in two different warehouse locations.
• Corrosion protection systems available upon request.
• FHWA approved for use as a micro pile.
• Rope thread exceeds requirement of DIN 1045-1 for permissible grout crack width formation under tensile loading.

Hollow Bar Hollow Bar Anchor SystemAnchor System

®

FORM ENGINEERING CORP.

Anchor
Designation

Outside
Diameter

Internal Diameter
(Average)

Effective Cross
Sectional Area

(Average)

Ultimate
Load

Capacity

Yield
Load

Capacity

Weight
per

Foot

R 25 1”
(25 mm)

0.55”
(14 mm)

0.38 in2

(245 mm2)
45 kips

(200 kN)
33.8 kips
(150 kN)

1.5 lbs
(0.68 kg)

R 32N 1-1/4”
(32 mm)

0.73”
(19 mm)

0.61 in2

(394 mm2)
63 kips

(280 kN)
52 kips

(230 kN)
2.3 lbs

(1.04 kg)

R 32S 1-1/4”
(32 mm)

0.59”
(15 mm)

0.76 in2

(490 mm2)
81 kips

(360 kN)
63 kips

(280 kN)
2.85 lbs
(1.29 kg)

R 38 1-1/2”
(38 mm)

0.75”
(19 mm)

1.11 in2

(716 mm2)
112 kips
(498 kN)

90 kips
(400 kN)

4.0 lbs
(1.81 kg)

R 51L 2”
(51 mm)

1.42”
(36 mm)

1.20 in2

(774 mm2)
124 kips
(550 kN)

101 kips
(450 kN)

4.7 lbs
(2.13 kg)

R 51N 2”
(51 mm)

1.30”
(33 mm)

1.46 in2

(942 mm2)
180 kips
(801 kN)

142 kips
(630 kN)

5.6 lbs
(2.54 kg)

T 76N 3”
(76 mm)

2”
(51 mm)

2.84 in2

(1832 mm2)
360 kips

(1601 kN)
270 kips

(1201 kN)
10.0 lbs
(4.54 kg)

T 76S 3”
(76 mm)

1.77”
(45 mm)

3.72 in2

(2400 mm2)
428 kips

(1904 kN)
338 kips

(1503 kN)
13.2 lbs
(5.99 kg)

Limitations of SystemLimitations of System
In general, Williams / MAI recommends using the hollow hollow bar anchor system in difficult soils that do not allow

for open-hole drilling.  Ground conditions featuring large voids or the presence of underground water are generally not
suitable for a drilled and grouted hollow bar.  In hard rock, conventional DTH (Down the Hole Hammers) in open-hole
drilling offer a more efficient alternative.  In all such cases, Williams offers solutions in their complete line of solid bar
anchor systems and multi-strand tendon systems.



Threaded Bar ProfileThreaded Bar Profile
The Williams / MAI Hollow Bar is manufactured from heavy-wall steel tubing that’s cold threaded to form a standard left-

hand rope thread (R-Series) profile for R25-R51 bar diameters.  The standard rope thread of the bar produces an excellent
bond between the grout and the bar as well as enabling connection to all conventional drill rigs and allows the use with a
wide range of drill steel accessories and bits.

The T76 hollow bar bar features a trapezoidal thread profile.  All diameters of the Williams / MAI Hollow Bar are readily
available in standard three-meter lengths.  Upon special request, lengths up to 12 meters are available with added lead-time.

Comments on Crack WComments on Crack Widthidth
The rope thread profile of the Williams / MAI Hollow Bar exceeds the requirements of German Standard DIN 1045-1 for

permissible crack width in grout under incremental tensile loading,  up to 1.5 times the working load of the bar.  In all tests,
the crack width at the steel surface was clearly below 0.1 mm in width.  This testing was performed and documented by
Brandenburg Technical University.  Upon request, Williams can provide a complete copy of the test report.

AccessoriesAccessories

®

FORM ENGINEERING CORP.

Anchor
Designation

Coupling
Diameter

Coupling
Length

Hex Nut
Thickness

Hex Nut
Across the Flats

R 25 1-3/8”
(34 mm)

5-7/8”
(150 mm)

1-3/8”
(35 mm)

1-5/8”
(41 mm)

R 32N 1-5/8”
(42 mm)

6-1/4”
(160 mm)

1-3/4”
(45 mm)

1-13/16”
(46 mm)

R 32S 1-5/8”
(42 mm)

6-1/4”
(160 mm)

1-3/4”
(45 mm)

1-13/16”
(46 mm)

R 38 2”
(51 mm)

8-3/4”
(221 mm)

2”
(50 mm)

2”
(51 mm)

R 51L 2-1/2”
(63 mm)

5-1/2”
(140 mm)

2-3/4”
(70 mm)

3”
(75 mm)

R 51N 2-1/2”
(63 mm)

7-7/8”
(201 mm)

2-3/4”
(70 mm)

3”
(75 mm)

T 76N 3-3/4”
(95 mm)

7-7/8”
(201 mm)

3-1/8”
(80 mm)

4-1/16”
(100 mm)

T 76S 3-3/4”
(95 mm)

7-7/8”
(201 mm)

3-1/8”
(80 mm)

4-1/16”
(100 mm)

CouplingsCouplings
The Williams / MAI

Hollow Bar Couplings
feature a direct end-to-end bearing between each bar,
reducing energy loss and ensuring maximum percus-
sion energy at the drill bit.  The coupling’s unique,
patented design also provides a convenient center-
stop for guaranteed 50-50 engagement onto each bar.
O-Ring seals in each coupling prevent leakage during
continuous drilling and grouting installations.

Caution: When field cutting of bars is required, pre-
cision cutting at right angles is necessary to ensure
end-to-end bearing.  If possible, however, Williams /
MAI recommends cut ends to be engaged in the drill
bit or at the opposite end with the plate and nut.

Drill BitsDrill Bits

XX Drill Bit
Two stage cross cut drill bit,
suitable for loose ground
and fills.
Soil Types: Sand, Clay and
Medium Dense Gravels

ESF Drill Bit
Hardened hemispherical button profile
drill bit suitable for gravels and medium
strength rock.
Rock Types: Soft to Medium Rock

EX Drill Bit
Hardened cross cut drill bit, suitable for
the majority of applications including
narrow bands of soft rock.
Soil Types: Fills, Shales, and Gravels

ESSF Drill Bit
Tungsten carbide hemispherical button
drill bit for moderately strong to strong
rock, boulders and rubble.
Rock Types: Mudstone, Limestone, and
Granite

EXX Drill Bit
Tungsten carbide cross-cut drill bit.
Excellent choice for majority of granular
soils with mixed hard formations.
Soil Types: Fills, Gravels, and seamy
rock formations.

Anchor
Designation

Drill Bits
EX EXX ESF ESSF XX

R 25 2”
(51 mm)

R 32 2”, 3”
(51 mm, 76 mm)

2-1/2”, 3”
(64 mm, 76 mm)

2”
(51 mm)

2”
(51 mm)

R 38 3”, 3-1/2”
(76 mm, 90 mm)

3”, 3-1/2”, 4”
(76 mm, 90 mm, 100 mm)

3”
(76 mm)

4-1/2”
(110 mm)

R 51 3-1/2”, 4”
(90 mm, 100 mm)

4”
(100 mm)

4”
(100 mm)

4-1/2”
(110 mm)

T 76 5”, 6”
(125 mm, 150 mm)

7”
(175 mm)



Drill RigsDrill Rigs
The preferred method of installation for the

Williams / MAI Hollow Bar System is rotary percus-
sion drilling, as this method offers good directional
stability and high rates of production.  Hand-held drill
rigs can be used to install R25 and R32 bars.  Hand-
held equipment works best when used in conjunction
with an air leg or within a slideframe arrangement.

Rotary Injection Rotary Injection Adapters (Grout-Swivel) for Rig InstallationAdapters (Grout-Swivel) for Rig Installation
For simultaneous drilling and grouting installations, a rotary injection adapter is required.

The rotary injection adapter or grout-swivel consists of a RotoJec Body and RotoJec Shank.
The RotoJec Shank fits within the RotoJec Body and contains grout inlet ports.  One end of
the shank attaches to the striker bar while the other end attaches to the hollow bar anchor.
The RotoJec Body contains an inlet pipe to allow grout to enter into the shank and down the
hollow bar.  The body remains stationary while the shank spins with the rotary action of the
drill.  To hold the body into position and prevent spinning with the rotary action of the drill, it
is necessary to attach a locator frame from the body to the drifter.  Some rock drills, such as
a TEI Drill and an Atlas Copco IRIA (Integrated Rotary Injection Adapter) System, offer an
integrated grout-swivel to facilitate installation and reduce time-consuming retro fits of tradi-
tional top hammer drilling equipment.

Caution should be applied that only water or grout flush be used with the grout-swivel sys-
tem.  Air flush could burn the seals within the RotoJec Body.  In all cases, grease should be
applied to the grout-swivel system prior to use.

Coupling BoxCoupling Box
A Coupling Box is a machined and case hardened adapter, which is usually located just

below the drill hammer and is used to connect the striker bar to the hollow bar.  Sizes are avail-
able in any striker bar thread type to connect to any Williams / MAI Hollow Bar size.  Generally
a Coupling Box would be used in place of a grout-swivel during an air flush installation.

Grout Injection Grout Injection AdapterAdapter
An Injection Adapter connects to the end of the hollow bar and serves as a conduit

between the grout line and the hollow bar.  Generally this adapter would be used for post-
installation grouting following air or water flush drilling.

Drill Bit Drill Bit Adapter SleevesAdapter Sleeves
Adapter Sleeves enable the use of a larger diameter drill bit with a particular bar size than

normal to increase the borehole size and achieve higher loads in poor ground conditions.
Caution needs to be applied that the use of larger diameter drill bits with smaller diameter
hollow bars be restricted to clay/soft ground in order to reduce the risk of torsion buckling in
the bar.  Sizes available are R25/R32, R32/R38 and R38/R51.

Installation EquipmentInstallation Equipment
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Rotary Injection System (Grout-Swivel) forRotary Injection System (Grout-Swivel) for
Hand-Held Drill InstallationHand-Held Drill Installation

The Combi System is used for hand-held installations of R25 and R32 anchors.  As with
the rig grout-swivel system, the Combi Grout-Swivel System must also contain a locator
frame connection from the body to the drifter to prevent spinning.  In all cases, grease the
Combi System prior to use.

Combi
Body

Combi
Shank

RotoJec
Body

RotoJec
Shank
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Project PhotosProject Photos

Project: Queens CrossingProject: Queens Crossing
Contractor: Urban FoundationContractor: Urban Foundation
Location: New Location: New YYork, NYork, NY

Project: Reno Retrack ProjectProject: Reno Retrack Project
Contractor: Condon JohnsonContractor: Condon Johnson
Location: Reno, NVLocation: Reno, NV

Project: North &Project: North & East TEast Tellurideelluride
Contractor: Mays Construction SpecialtiesContractor: Mays Construction Specialties
Location: TLocation: Telluride, COelluride, CO

Project: Morenci Copper MinesProject: Morenci Copper Mines
Contractor:Contractor: Hi-THi-Tech Rockfallech Rockfall
Location: Morenci, Location: Morenci, AZAZ

Project: Bank of Project: Bank of America HeadquartersAmerica Headquarters
Contractor: Civetta CousinsContractor: Civetta Cousins
Location: New Location: New YYork, NYork, NY

Project: Hana HighwayProject: Hana Highway
Contractor: Prometheus ConstructionContractor: Prometheus Construction
Location: Maui, HILocation: Maui, HI
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Helpful Hints to Release and Helpful Hints to Release and Add SectionsAdd Sections
An installer must be able to stop drilling and add sections in an expeditious manner in order to maintain high levels of

productivity.  The Williams / MAI R-Thread Hollow Bars are often used in conjunction with T-thread striker bars (see fig.1,
pg 4).  For maximum efficiency,  it is necessary to remove and attach new sections of rope-thread hollow bar while pre-
venting the striker bar from turning and releasing.  The following are helpful suggestions in ensuring release from the hol-
low bar end (R-thread) while preventing release from the striker bar end (T-thread):

• Keep the number of top components to a minimum.
• Apply a locking torque to the striker bar end. Horse hair and Loc-Tite are available from Williams to facilitate in

preventing release.  Williams / MAI can also provide the striker bar end of the rotojec shank or coupling box to be
machined to a tighter than normal thread tolerance so that a permanent, locking torque can be applied in the field.

• Liberally grease the top end of each hollow bar going into the rotojec shank or coupling box.
• To release the installer should grip the hollow bar and apply percussion combined with feed pressure in a clockwise 

rotation.  Caution:  Care should be taken not to allow more than two turns of clockwise rotation as further rotation would 
detach the drill bit or couplers within the borehole.

Soil NailsSoil Nails
Soil Nails are non-tensioned, in-situ reinforcement for the stability of excavations and embankments in top-down con-

struction.  The Williams / MAI Hollow Bar System is an ideal choice for soil nailing in difficult soils as it offers high instal-
lation rates.  Hollow bar anchors have gained European approval for permanent soil nail use and have been used exten-
sively for permanent use in the United States.

Prestressed Ground Prestressed Ground AnchorsAnchors
Williams / MAI Hollow Bar Anchors can be used as a choice for pre-tensioned anchors in loose or collapsing soils

without the need for a casing.  A free length must be installed onto the anchor if the project specifications call for a pre-
tension load to be applied from the bond length.  Please consult with a Williams specialist for suggestions to properly
attach a free length sleeve.  Note to Designer:  Consult with Williams for an appropriate level of corrosion protection if
prestressed ground anchors are intended to be used for a permanent application.

Micro PilesMicro Piles
Williams / MAI Hollow Bar Anchors offer an excellent choice for micro piles in difficult ground conditions where open-

hole drilling isn’t possible.  The continuously threaded bar profile lends itself perfectly for restricted headroom applica-
tions because the bar can be cut and coupled at any length.  The FHWA has approved hollow bar anchors for perma-
nent use in micro pile applications.

TTunnel Spiles and Forepolingunnel Spiles and Forepoling
The Williams / MAI Hollow Bar System are often used for spiling in NATM tunneling.  Spiles are continuously drilled

and grouted pre-support reinforcement to enable the heading of a tunnel to advance without the risk of falling debris.
The anchors can also be used as face stabilization of portals.

ApplicationsApplications

InstallationInstallation
The Williams / MAI Hollow Bar Anchor System is optimally used in poor or very poor ground conditions ranging from

inconsistent fill, boulders, rubble and weathered rock to sand and gravel.  Generally the system is installed with rotary
percussive drilling and continuous grouting.  The thickness of grout can be varied depending on susceptibility of the bore-
hole to collapse, however a grout mixture of 0.4 water to cement ratio is recommended in poor, collapsible soils to ensure
a high enough density to support the annulus.  In all cases, a final grout mixture of 0.40 w/c should be used for adequate
in-situ structural capacity.  Williams / MAI recommends mixing the grout in a colloidal (shear type) mixer, so once
pumped, the fine grout particles are fully able to disperse into the small voids of the surrounding soil.  This well mixed
grout exits the side ports of the drill bit under pressure to flush and remove the softer parts of the soil while penetrating
into the firmer material for increased bond capacity.  Also the percussive action of the drill acts as a “poker” to further
consolidate the grout.  Williams / MAI recommends to partially withdraw each fully drilled section up the drill mast prior
to attaching new sections, this way the drilling can begin in a plunging type action to even further improve grout pene-
tration.  Utilizing proper drilling and grouting techniques is important as the system would generally fail between the
soil/anchor interface, not the grout/anchor interface.

In all cases the hollow bar system should be drilled slow enough to ensure rotation through the soil as opposed to
excessive percussion and feed pressure with limited rotation.  Such practice will provide the formation of a true borehole
with consistent grout cover.  Grouting pressure should be sufficient to maintain circulation at all times with a small amount
of grout return visible at the mouth of the borehole.  Normal drilling rotation is in the range of 40 and 100 RPM.
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InstallationInstallation

2. Installation begins with rotary
percussive drilling and either
grout, water or air flushing.

1. Williams / MAI Hollow Bar
Anchor set into position for
installation.

3. Once the first three meter sec-
tion is installed, drilling stops long
enough to add the second
section.

4. Raise the anchor high enough
to get visible evidence of flush
return from the mouth of the bore
hole and begin drilling again in a
normal fashion.

5. Add sections in the manner
noted in step four until anchor
reaches final depth.  Completely
flush all drilling grout and debris
with competent compressive
strength grout.
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 1 OVER THE RIVER 

OVER THE RIVER Restoration Plan 

Introduction  
Following the viewing of the temporary work of art, all materials would be removed and all disturbances 
in the Arkansas River Canyon would be restored to conditions as close to preproject conditions as 
possible. Removal of the physical features of the temporary work of art (fabric panels, cables, and 
anchors) would commence immediately after the summer viewing period and be completed within 
12 weeks, weather permitting. The fabric panels would be removed first, followed by the cables. As soon 
as the fabric panels and cables are removed from one location, anchor removal would begin. The 
following sections provide details on the various removal and restoration steps. 

Removal of Materials 
The fabric panels would be unhooked from one side of the river and pulled across the suspended cables, 
with the carabiners being unhooked as the fabric panel is pulled along. The fabric panels would then be 
gathered, folded, and loaded on a truck for transport to a warehouse leased by OTR Corporation for OTR 
materials. Cables would then be removed by releasing the tension on the cables so that they could be 
disconnected from each other and from the surface anchors. The cables would be pulled to the side of the 
river by hand, where they would be wound on spools on a truck and transported to the warehouse. The 
anchor transition frames (ATFs) would be disconnected from the underground anchor bolts and lifted 
onto a flatbed truck or rail car by a crane, a truck-mounted winch, or a skid-steer vehicle, and transported 
out of the canyon to an OTR Corporation storage area. Finally, the underground anchor bolts would be 
cut off a minimum of 12 inches below the ground surface. Chapter 1, Section 1.3, Project Description, 
provides additional information on the removal requirements. 

All materials would be industrially recycled (fabric panels, steel cables, carabiners, and other supporting 
hardware) after they are removed. Fabric from other Christo and Jeanne-Claude temporary works of art 
has been used for erosion control material, mattress stuffing, carpet underpadding, and agricultural 
purposes. There is also a salvage market for steel cable. 

Site Restoration 
Anchor sites would be reclaimed in several steps. When the anchor sites are constructed, any soils 
excavated to prepare the site would be placed in a large canvas bag. Each surface anchor has an 
identification number and that same identification number would be placed on the canvas bag of soils. 
The bags of soils would be stored in the leased warehouse during the viewing of OTR. For the anchor 
removal process, the bags of soil would be brought back to the site and placed near the appropriate 
surface anchor. After the surface anchor is removed, the bagged soils would be used to restore the ground 
surface to original contours and tamped to stabilize the site. This replacement of soil to its original 
location is anticipated to speed vegetation recovery because it contains inoculum (seeds and microbes) 
from the original site.  

Anchors located in rock are not expected to occur in large numbers, but grout would be used to fill and 
seal any holes in rocks that were made for anchors. Grout in rock would be colored to blend with adjacent 
rock material. Nontoxic grout would be mixed on site, as needed for each section of anchors. Grout is a 
very impervious material, but it may possibly weather differently from native rock. What this means is 
that the grout-filled holes could become more noticeable in the future; therefore, efforts would be made to 
use the best grout available for long-term purposes. However, these grout-filled holes represent a very 
small feature in rocky areas and are not expected to be a visual intrusion. 
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Soil Revegetation 
Finally, soil surfaces would be revegetated in accordance with adjacent vegetative cover (for example, 
principally grass, forbs, shrubs) and with use of BLM-approved seed mixtures using native species. OTR 
Corporation would purchase certified, weed-free seeds or seed mixtures for use in reseeding disturbed 
areas as directed by the BLM. In addition to the anchor sites, numerous footpaths and vehicle paths would 
require restoration. Pathways would be scarified with hand tools if compaction has occurred to a 
significant degree. The anchor sites and pathways would have seeds or seed mixtures spread by hand and 
lightly raked into the soil. The soil would be tamped by hand to complete the site restoration. 

Cleanup crews would check the area for trash and litter daily during the removal activities and at the end 
of the restoration period to ensure that all material generated by the work crews has been picked up and 
removed.  
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RE: PRELIMINARY DESIGN REPORT CHRISTO AND JEANNE-CLAUDE OVER THE 
RIVER ART PROJECT 

Dear Mr. Davenport: 

This report presents an overview of preliminary design concepts for the Over the River Art Project, 
including geometric layout, approximate anchor loads, approximate cable sizes, general anchor types, 
approximate capacities, and Anchor Transition Frame (ATF) concepts. 

This report supersedes the previous design report by Golder and Parsons titled, “Draft – Preliminary 
Design Engineering Report, Christo and Jeanne-Claude, Over the River Art Project, Fremont and 
Chaffee Counties, Colorado,” dated June 2000.  This report focuses on the ATF concept and ground 
anchor design for the various ground conditions that are anticipated within the project alignment. 
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1.0 INTRODUCTION 

This report presents an overview of the engineering design effort that OTR Corporation (OTR) has 

pursued in the design of the Over the River Art Project in Fremont and Chaffee Counties, Colorado.  

Design engineering for this project is being performed by Golder Associates Inc. (Golder), and 

subconsultant Parsons, under the direction of Mr. Vince Davenport of OTR.  This preliminary design 

report is intended to convey to the reader the conceptual design and engineering procedures and 

protocols that Golder and Parsons have followed in design of the project.  This report presents the 

general geometric layout, approximate anchor loads, approximate cable sizes, general anchor types, 

approximate capacities, and Anchor Transition Frame (ATF) concepts.  Specifics of the individual 

design elements and loadings will likely evolve as the project progresses through final design. 

This report supersedes the previous design report by Golder and Parsons titled “Draft – Preliminary 

Design Engineering Report, Christo and Jeanne-Claude, Over the River Art Project, Fremont and 

Chaffee Counties, Colorado,” dated June 2000.  This report focuses on the ATF concept and the 

ground anchor design for the various ground conditions that are anticipated within the project 

alignment.  

This report is organized as follows: 

Chapter 1 – Introduction 

Chapter 2 – Cable System and Anchorage Design Engineering (work product of 
Parsons) 

Chapter 3 – Geologic Setting and Ground Condition (work product of Golder) 

Chapter 4 – Anchor Design (work product of Golder) 
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2.0 CABLE SYSTEM AND ANCHORAGE DESIGN ENGINEERING 

The Over the River Art Project will consist of eight areas of fabric panels installed intermittently over 

approximately 40 miles of the Arkansas River between Salida and Canon City, Colorado.  Each area 

will consist of a series of sections interrupted by rocks, trees, and other natural obstacles.  Each 

section, made up of three or more fabric panels, will be supported by an independent system of 

cables.  The main cross-river cables will span the river with adjacent fabric panels attached at 

grommets.  Under dead load, the cross-river cables will take a roughly parabolic shape with 

maximum sag of about 2.5 feet for a 175-foot span.  Under moderate wind load, the cross-river cables 

will move to a maximum “hog” (upward deflection) roughly equal to the sag as the fabric panels 

billow upward.  In addition to the cross-river cables, diagonal cables will stabilize each section in the 

direction parallel to the river. 

The cross-river and diagonal cables will be attached to Anchor Transition Frames (ATF) at each 

anchorage point along the river bank.  Each ATF will be attached to four (4) ground anchors, each 

designed to resist the maximum tensile load of the cables. 

The objective of this design report, with regard to the cable system, ATF and ground anchor design, is 

to: 

• Outline the anchorage system and connections for the layout of a typical section; 
and 

• Describe the design philosophy for sizing cables, connections, and ground 
anchors. 

2.1 Cable and Anchor Layout 

Figure 1 illustrates the layout of a typical section of fabric panels.  The complete geometric layout is 

not provided in this report.  The complete layout has been provided under a separate cover and 

includes a unique number for each anchor, ATF, cable, and fabric panel. 

Cross-river and diagonal cables terminate at the ATF.  ATF’s  will be located at roughly 9 to 25 feet 

above the waterline, and will raise the cable approximate 3 to 4 feet above the ground surface.  

ATF’S will each be connected to a group of four (4) ground anchors as illustrated in Figure 3.  

Ground anchors will be installed in pairs, two (2) compression anchors installed in the vertical plane 



November 2006 -3- 003-2137 
 

November 2006 Golder Associates 003-2137 
I:\00\2137\0300\B 0032137 REVISED DRT PRELIMREP 10NOV06.DOC 

perpendicular to the cable tension loads, and two (2) tension anchors installed at 45 degrees from 

horizontal. 

Cables will be attached to the ATF’s by either a turnbuckle or an adjustable bridge socket to allow for 

final adjustment of cable sag.  Cable connections are achieved through either Guy-Grips or poured 

(zinc or resin) sockets.  The cables themselves will consist of either seven-wire guy strand or 19-wire 

structural strand. 

2.2 Design Philosophy 

A load and resistance factor design approach, consistent with U.S. design codes, will be used for 

sizing cables and connections.  The cable system is considered a temporary structure given the short 

duration of service (12 weeks or less). 

Controlling loads to the cable system are categorized into (1) dead load of cables, fabric, and 

connections and (2) wind load.  Field tests indicate that the porosity of the fabric panels prevents 

ponding of rainwater.  Hail will most likely be accompanied by high enough winds to induce 

billowing of the fabric panels.  While the billowing effect should prevent any collection of hail, this 

condition will be considered in final design for completeness. 

2.3 Loads 

Dead load tensions for draped cables are computed as a function of the span to sag ratio and the 

distributed or point loads along the cable.  The computed dead load tension gives the required 

pretensioning force to achieve the desired sag. 

As presented in the previous design report by Golder and Parsons, preliminary cable tensions due to 

wind loading were determined by Rowan, Williams, Davies, and Irwin, Inc. (RWDI).  Preliminary 

design cable tension forces ranged from 11,000 lbs to 22,000 lbs based on the wind conditions of a 

specific section. A brief summary of the wind study performed by RWDI is presented in Appendix A. 

RWDI is currently conducting a revised wind study to further investigate potential wind loading on 

the fabric and cables.  The revised wind study may have an effect on the final cable loads, sizes, and 

connections; however, the revised wind loads will have very little effect on the ground anchor design.  

Standard ground anchor installation methods proposed for this project have been utilized to resist 
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loads that are orders of magnitude higher than the anticipated range of cable loads that have been 

estimated for this project. 

2.4 Load and Resistance Factors 

For the governing load case of dead load plus wind load, ASCE 19-96 (Structural Applications of 

Steel Cables for Buildings) gives the following load combination: 

( )WPDS d ++≥ 0.2  

where Sd  is the design cable strength and D, P, and W represent dead load, prestress, and wind load, 

respectively.  The 2.0 load factor is typical of permanent cable structures designed for 50-year load 

events and subject to long-term fatigue concerns.  In a temporary application such as this one, a 

2.0 load factor is overly conservative.  One approach for temporary structures is to multiply the stated 

load factor by 0.75 (0.75 x 2.0 = 1.5).  This is also consistent with an allowable stress approach that 

permits a one-third increase in allowable stresses for wind load combinations (2.0 / 1.33 = 1.5).  For 

the sizing of cables and connections in the Over the River Art Project, a 1.5 load factor will be used. 

According to ASCE 19-96, the design cable strength is computed according to 

nd SS φ=  

where Sn is the specified nominal strength of the cable (typically furnished by the manufacturer) and φ 

is a reduction factor for fittings.  It is anticipated that either Guy-Grips as shown in Figure 2 or strand 

sockets will be used in this project.  In both cases, the connections are designed to develop greater 

strength than the cable itself and do not compromise the strength of the cable so that φ = 1.0. 
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3.0 GEOLOGIC SETTING AND GROUND CONDITIONS 

3.1 Description of Observed Ground Conditions 

On March 29 and 30, 2000, a Golder geotechnical engineer conducted a field surface reconnaissance 

of the project.  Each of the project areas was visited and reviewed for general site conditions pertinent 

to placement of anchors.  Based on these observations, the project river corridor includes the 

following predominant material types:  

Rockfill:  This material type consists of relatively “clean” (few fines) rock particles used as 

embankment construction materials.  In some cases, the rockfill may form only a facing (as riprap) 

over less coarse embankment or natural slope materials.  Particle sizes are predominantly 1-foot 

diameter and larger, up to about 4 feet maximum size (with occasional exceptions).  The material is 

usually derived from local bedrock, but “imported” material is occasionally used along the railroad 

fill, particularly as riprap. 

Colluvium and Fills Constructed from Colluvium:  These materials generally have a relatively high 

rock content (approximately 40 percent or more), although they can vary considerable from place to 

place.  In general, the material appears to have a lesser rock content and may be matrix-supported 

(i.e., coarse particles are “suspended” in finer-grained material) where metamorphic rocks are the 

source material.  The rock material is usually angular and may be as large as the particle sizes found 

in the rockfill. 

Alluvium/Outwash/Fan Deposits:  Occurrence of these materials is limited to areas where there is a 

confluence of a side drainage with the river, or flatter gradients of the river where the channel 

meanders somewhat.  These materials are usually characterized by rounded cobbles and boulders 

which are matrix supported.  At a few of the steeper drainage mouths the particles are angular and 

locally-derived. 

Bedrock:  Bedrock found in the project area includes igneous, metamorphic, and  sedimentary rocks: 

• Igneous rocks are found in the downstream (east) portions of the project area.  
They consist of Quartz Diorite, a hard, durable rock with (generally) widely 
spaced jointing. 
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• Metamorphic rocks found in the middle sections of the project, and at the 
extreme upstream (west) end, are hard, durable Gneiss. 

• Sedimentary rocks found in the upstream portions of the project area include 
sandstone, conglomerate, shale, limestone, and dolomite.  Except for the shale 
which is generally soft and weathered, these rocks are well-cemented and 
competent, with joints typically spaced on the order of 1 to 2 feet.  The shales 
make up no more than about 10 to 20 percent of the rock mass, and probably 
significantly less in most areas. 

Other Materials:  Limited quantities of other materials were noted along the banks during the 

reconnaissance: 

• Concrete slabs, apparently debris from concrete pavement and/or bridge decking, 
were used to form or face the railroad fill in two locations.  This material may be 
regarded as rockfill for design purposes. 

• Minor areas of finer-grained soils, likely silty sands with gravel, were noted in 
relatively small areas.  These appear to be river-deposited sand bars and 
overbank deposits.  This material may be regarded as alluvium/outwash for 
design purposes. 

These various material types are expected to yield the following likely combinations of ground 

conditions for anchoring: 

1. Anchoring in Rockfill 

2. Anchoring in Colluvium or Colluvial Fill 

3. Anchoring in Alluvium or Outwash Deposits 

4. Anchoring in Bedrock, from ground surface to full depth 

5. Anchoring in Bedrock below Rockfill 

6. Anchoring in Bedrock below Colluvium or Colluvial Fill 

7. Anchoring in Bedrock below Alluvium or Outwash Deposits 

These potential anchoring conditions occur in various frequencies and combinations within the 

various project areas as described below.  Various types of bedrock occur, depending on location.  

Appendix B provides an area-by-area description of the ground conditions observed in each of the 

project areas. 
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4.0 ANCHOR DESIGN 

4.1 Description of Proposed Anchor System 

Based on the anticipated range of cable loads, either mechanical or grouted ground anchors can be 

utilized to resist the forces using standard ground anchor installation methods.  Tension forces from 

the cables will be transferred to the ground anchors using an Anchor Transition Frame (ATF) as 

illustrated in Figure 3.  The ATF will be supported by a group of four (4) ground anchors.  Ground 

anchor groups will be comprised of two (2) compression and two (2) tension anchors.  Coupled pairs 

consisting of one tension and one compression anchor will each be sized to support the maximum 

tension load from the cable; thereby providing an added level of conservatism to the design. 

Cables will be attached to the ATF’s by either a turnbuckle or an adjustable bridge socket to allow for 

final adjustment of cable tension and sag.  Each of the ground anchors will be attached to the ATF 

through either eye connections or bearing plate connections as shown in Figure 3. 

4.2 Description of Anchor Types and Installation Methods 

4.2.1 General 

The type of anchorage used will depend on the soil and/or rock materials encountered at each 

individual anchor location.  Where subsurface conditions can be inferred from the ground surface, 

such as where anchors are to be placed in surface bedrock exposures, anchor selection and installation 

methods will be straightforward.  In many cases, however, the installation methods will be selected 

based on the inferred subsurface soil and/or rock conditions, and the anchor type will be selected only 

after the anchor hole has been drilled and actual conditions are verified. 

All ground anchors will be passive elements, therefore that they will not be pre-tensioned prior to 

application of the cable tension loads.  Passive ground anchors require some movement to mobilize 

the available anchor capacity.  However, based on the anticipated cable tension loads and anchor 

sizes, the movement required to mobilize the ground anchor capacity will be minimal.  

The anchors will be temporary, and protruding hardware will be removed at the project’s conclusion.  

On each anchor, a section of threaded bar will be coupled to the rock bolt or anchor below the ground 

surface, such that the surface hardware can be easily removed following completion of the project.  
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At completion of the project, all anchors will be removed to below the ground surface.  The anchor 

holes will be refilled with local materials to match the existing surface.  Holes in rock surfaces will be 

patched with color-matched grout to blend with the surrounding surface.  Figure 7 shows conceptual 

details for abandonment of the anchor holes. 

In many cases, more than one option (for example, mechanical versus grouted) may exist for 

providing appropriate anchorage at a given location.  Several anchor types, and installation methods 

have been identified to allow for selection of a suitable anchorage at each location.  Anchor types and 

installation methods were chosen that apply to the wide range of ground conditions that are 

anticipated throughout the project.  All of the anchor types have several features in common.  All 

anchors will be either mechanical or grouted anchors. The proposed anchor types are illustrated in 

Figures 4 through Figure 6, and are described below 

4.2.2 Mechanical Anchors 

Mechanical anchors will consist of rock bolts, and ground anchors (such as Williams Form 

Engineering Company’s proprietary “spin-lock” technology), or expansive mechanical anchors such 

as the Swellex rock bolting system by ALTAS COPCO, or an engineer approved equivalent. 

4.2.2.1 Spin-Lock Anchors (such as by Williams Form Engineering Company) 

Application conditions for mechanical “spin-lock” anchors will be limited to the ground conditions 

where anchorage can be obtained in competent bedrock or large boulders of sufficient size to resist 

the required anchor loads.  Geologic conditions suitable for mechanical “spin-lock” anchors consist of 

the following: 

• Competent bedrock or large boulders encountered at the ground surface; 

• Competent bedrock encountered below a surficial layer of unconsolidated 
materials. Unconsolidated materials are expected to include:  1) coarse Rockfill 
potentially containing many large voids between particles, 2) Rocky Colluvium 
or Fill constructed from local colluvial and possibly blasted materials, and 
3) Alluvium or Outwash Deposits, typically found where the river crosses the 
mouths of side valleys or where the river gradient becomes flat enough that sand 
and gravel bars have been deposited.  A fourth type of surface material observed 
during reconnaissance was concrete slabs and debris used as fill and/or armoring 
of the railroad fill in limited areas.  This material is expected to be similar to 
Rockfill for anchoring considerations. 
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• Large boulders or material encountered within rockfill, alluvium, colluvium or 
other unconsolidated surface materials of sufficient size to secure the ground 
anchor and resist the required anchor loads.  If mechanical anchors utilize a large 
boulder or other buried object for anchorage, verification of anchor capacity will 
be required. 

Figures 4 and 5 illustrate the typical installation of mechanical “spin-lock” anchors installed in the 

above conditions. 

4.2.2.2 Expansive Mechanical Anchors (such as Swellex Rock Bolting System - ATLAS COPCO) 

Expansive anchors (such as ATLAS Copco Swellex rock bolting system) will be utilized in difficult 

ground conditions that are not suitable for either mechanical “spin-lock” anchors or grouted anchors.  

Such conditions would include a combination of: 1) rock fill or other ground conditions in which the 

open characteristics of soil and/or rock matrix will not contain grout; and 2) rock fill or other ground 

conditions in which there are no large boulders or other materials sufficient for mechanical “spin-

lock” type anchors. 

Figure 5 illustrates the typical installation and conditions for Swellex mechanical anchor applications. 

4.2.3 Grouted Anchors 

Non-toxic grout will be used in the grouted anchors.  Grouted anchors will be installed utilizing two 

drilling methods consisting of either: 1) cased hole drilling methods, or 2) hollow bar injection grout 

drilling methods.  Each drilling method has specific advantages and limitations; therefore the 

applicability of either system will depend on the ground conditions encountered.  The required 

anchorage length for grouted anchors will be dependent on the soil and rock conditions encountered. 

4.2.3.1 Cased Hole Drilling Methods 

Cased hole drilling methods will be utilized in ground conditions where the soil/rock matrix will not 

provide adequate containment of the anchor grout.  Typically, this will include areas where an anchor 

will be installed into competent soil or rock through a surficial layer of unconsolidated materials such 

as rock fill or other open soil/rock matrix that will not support an open hole.  Unconsolidated surficial 

materials that may require cased drill methods are expected to include:  1) coarse Rockfill potentially 

containing many large voids between particles, 2) Rocky Colluvium or Fill constructed from local 

colluvial and possibly blasted materials, and 3) Alluvium or Outwash Deposits, typically found where 
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the river crosses the mouths of side valleys or where the river gradient becomes flat enough that sand 

and gravel bars have been deposited.  A fourth type of surface material observed during 

reconnaissance was concrete slabs and debris used as fill and/or armoring of the railroad fill in limited 

areas.  This material is expected to be similar to Rockfill for anchoring considerations. 

The drill casing will contain the grout through the open matrix and transport the grout to the 

anchorage portion of the drill hole.  Cased drill hole methods will also be utilized to install 

mechanical anchors through surficial soil/rock layers where the conditions will not support open hole 

drilling methods.   

Figure 6 illustrates the installation and ground conditions for cased hole drilling and grouting 

applications. 

4.2.3.2 Hollow Bar Injection Grouting Drilling Methods 

Hollow bar injection grouting drilling methods will be utilized in conditions where the soil/rock 

matrix will provide containment of drilling grout.  Hollow bar injection grouting can be done in either 

soil or rock conditions where grout will be contained. Anchors will be grouted along the entire length.   

This method of drilling utilizes the anchor bar as the drill steel and grouting tube, and provides an 

efficient way to install anchors in ground conditions that would not support open hole drilling.  This 

drilling method will be limited to those conditions in which the soil/rock matrix will provide 

containment of the drilling grout.   

Injection grouted anchors will typically be used in ground conditions consisting of weak bedrock or 

soil.  Weak bedrock applications will consist of those conditions where the use of mechanical heads 

may lose strength from rock crushing.  In most cases, the use of injection grouted anchors will be 

predictable prior to installation, based on the local geology or ground conditions, apparent from the 

ground surface.  The length of the anchor steel and the grouted length are determined based on the 

estimated bond strength between the grout and the strength of the soil and/or rock material. 

Figure 6 illustrates the installation and ground conditions for hollow bar injection grouting drilling 

applications. 
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4.3 Anchor Application Decision and Verification 

All anchors will be installed in accordance with the manufacturer’s instructions and recommended 

procedures.  In most cases, anchors to be used on the various combinations of ground conditions 

anticipated will be selected as summarized in Table 1; however, specific conditions at each site, such 

as the depth to competent bedrock, may be a deciding factor in using either a mechanical or grouted 

anchor.   

TABLE 1 
ANCHOR TYPES FOR EXPECTED GROUND CONDITIONS 

 
Ground Conditions Anchor Type Drilling Method 
1)  Anchoring In Rockfill MECHANICAL 

Spin-Lock (Or) Swellex 
CASED HOLE 

2)  Anchoring Colluvium Or Colluvial Fill Grouted Cased Hole Or 
Hollow Bar 

3)  Anchoring In Alluvium Or Outwash 
Deposits 

Grouted Cased Hole Or 
Hollow Bar 

4)  Anchoring In Bedrock, From Ground 
Surface To Full Depth 

Mechanical Open Hole 

5)  Anchoring In Bedrock Below Rockfill Mechanical Cased Hole 

6)  Anchoring In Bedrock Below 
Colluvium Or Colluvial Fill 

Mechanical Cased Hole 

7)  Anchoring In Bedrock Below Alluvium 
Or Outwash Deposits 

Mechanical Cased Hole Or 
Hollow Bar 

 

The ground anchor installation contractor will be required to have knowledgeable staff on hand 

during installation to evaluate the specific ground conditions and make appropriate decisions 

regarding the type of anchor and installation method.  Decisions will be verified and documented by a 

representative of OTR.  Anchor selection and installation methods will be made in the field once the 

individual location and conditions are determined.  Table 2 provides a guide to help facilitate the 

anchor type and drilling method selection process.  

The appropriate anchor type must be verified once the anchor hole is drilled.  The anchor capacity for 

each type of anchor will need to be verified through an anchor proof testing program.  FHWA-SA-96 

provides design, construction, and testing guidelines for soil nails, which are passive ground anchors.  

FHWA-SA-96 requires proof testing of five percent (5%) of ground anchors.  For this project, one (1) 



November 2006 -12- 003-2137 
 

November 2006 Golder Associates 003-2137 
I:\00\2137\0300\B 0032137 REVISED DRT PRELIMREP 10NOV06.DOC 

ground anchor will be proof tested in accordance with FHWA-SA-96 for every twenty (20) ground 

anchors installed.  Proof tests will be required to verify that the tested anchors have at least 150% of 

the required load capacity for each anchor. 

Additionally, based on the variability of subsurface conditions and ground anchor types, one (1) 

ground anchor at each ATF location will be tested to provide an indication of the anchor capacity 

associated with each ATF ground anchor group.  This additional testing can be done by jacking, 

torquing or other method approved by the engineer. 
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APPENDIX A:  SUMMARY OF RWDI WIND STUDIES 

To determine the cable tensions due to wind loading, Rowan, Williams, Davies, and Irwin, Inc. 

(RWDI) have conducted a preliminary wind engineering study, and are in the process of completing a 

revised study.  The studies consist of statistical analysis of recorded wind speeds in the area 

surrounding the project and an aeroelastic model of typical section configurations.  The aeroelastic 

model was verified by a full-scale field test of a typical section.  The results indicated in RWDI’s 

preliminary report are briefly summarized in the following: 

• A design wind speed based on a 10-year return period is recommended; 

• Analysis of wind statistics in the area surrounding the project indicates that a 
one minute mean wind speed of 42 mph will be exceeded on average once in 
10 years during the period of July through September for most locations along 
the river; 

• The Red Rocks and Three Rocks locations encounter notably higher wind speeds 
that should be given special consideration; 

• Test results indicate the fabric panel configurations tested are aerodynamically 
stable. 

Maximum cable forces from the preliminary aeroelastic model were determined for a 42 mph one-

minute mean wind speed for two different panel configurations.  Because of the variability in span 

and above river height along all sections as well as the higher wind speeds at the Red Rocks and 

Three Rocks sections, actual cable forces will vary throughout the project.  Cable forces from the 

aeroelastic tests currently being conducted will be used as a guide to determine the final design forces 

at each site. 

Two points are worth noting regarding the conservatism of the maximum cable forces in RWDI’s 

wind engineering report.  First, the 42 mph one minute mean wind speed is based on a probability of 

exceedence within a period of 3 months.  However, the duration of service (3 weeks or less) indicates 

an actual return period much higher than 10 years for the 42 mph wind speed.  The actual return 

period is approximately four times higher for the 3-week duration.  Second, the maximum wind load 

on cross-river cables occurs when the wind direction is at 45 degrees to the river valley.  While it is 

important to consider these winds, they only occur about 10 percent of the time and the probability of 

maximum winds occurring at the least desirable wind direction is unlikely.  These two factors 

indicate a much higher level of conservatism built into the loads corresponding to 42 mph winds.  
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Thus, while the Red Rocks and Three Rocks sections encounter higher wind speeds than other river 

sections, it has been determined that a 42 mph design wind speed is adequate for design of the cross-

river cables in all sections.  However, diagonal cables in the Red Rocks and Three Rocks sections will 

be designed for a higher wind speed because of their diminished sensitivity to the wind direction.  

Because these members are essential components in the cable system, they are treated with an extra 

measure of conservatism. 

The loads presented in RWDI’s wind study report include estimated cable pretensioning forces for the 

cross-river and diagonal cables.  In final design, the pretensioning force for cross-river cables will be 

computed according to the dead load of materials and the desired sag.  Required pretensioning for 

diagonal cables is a function of the cable dead load and the tension required to maintain a stable 

system.  The magnitude of this force will be estimated in final design and adjusted in the field. 

 



APPENDIX B 

November 2006 Golder Associates 003-2137 
I:\00\2137\0300\B 0032137 REVISED DRT PRELIMREP 10NOV06.DOC 



APPENDIX B:  AREA-BY-AREA DESCRIPTION OF CONDITIONS  

The following discussion describes the conditions found in each project area, as observed during the 

surface reconnaissance.  For each area, approximate estimated subsurface conditions pertinent to 

anchoring, expressed in percentages of the total section riverbank length (which is approximately 

twice the stated length, to cover both sides), have been inferred.  Anchorage inferred to be in bedrock 

includes anchors placed in bedrock overlain by surface deposits as well as where bedrock is exposed 

at the ground surface.  Clearly, actual conditions may vary considerably from these estimates, and can 

only be firmly determined when the anchor holes are drilled. 

 
PARKDALE AREA 
(Approximately 2 ¾ miles) 
 
Banks are characterized by alluvial/fan deposits at extreme downstream (east) end of  section, (mostly 

confined to “Alternative C” extension beyond “Alternative B”).  Upstream from the approximate 

downstream end of “Alternative B,” banks are characterized by local colluvial materials, in place or 

used as fill, which are very rocky, with particles up to 2 feet or more in diameter.  Occasional 

outcrops (sound igneous rock) are seen, and are more frequent toward the upstream end of the 

section.  Much of bank materials throughout this section appear to be characterized as rockfill, 

although greater content of smaller particle sizes occur at confluences of side canyons with the river, 

where fan deposits contribute more “fines” to the natural river banks.  Approximately ¼ mile of the 

north bank (railroad side)  near the center of the section is constructed or armored with concrete 

rubble in the form of large slabs of what appears to have been concrete pavement or bridge decking.  

Other debris (such as timber) may also be included here. 

Estimated Percentage of Anchoring Conditions 

Igneous Bedrock:  10 – 25% 
Rocky Colluvium/Fill:  20 –50% 
Alluvium/Fan Deposits:  < 5% 
Coarse Rockfill:  30 – 70% (includes concrete rubble) 

 

SPIKEBUCK AREA 

(Approximately 1 ½ miles) 
 

This section is predominated by rockfill with occasional outcrops of igneous rocks.  In some areas the 

outcrops are relatively continuous and along both banks.  Colluvial-based fills appear in some areas, 

particularly at the mouths of gullies on the south bank.  In two areas, fan deposits are found along the 

north bank. 
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Estimated Percentage of Anchoring Conditions 
 

Igneous Bedrock:  15 – 40% 
Rocky Colluvium/Fill:  20 – 40% 
Alluvium/Fan Deposits:  5 – 15% 
Coarse Rockfill:  40 – 60% 

 

THREE ROCKS AREA 
(Approximately ¾ mile) 
 
This section appears to be predominated by coarse rockfill and very rocky colluvium/fill.  However, 

bedrock outcrops (metamorphic) may be shallow below the surface cover.  Outwash fans from the 

side drainages appear to be composed of relatively coarse, angular debris. 

Estimated Percentage of Anchoring Conditions 
 

Metamorphic Bedrock:  5 – 15% 
Rocky Colluvium/Fill:  20 – 50% 
Alluvium/Fan Deposits:  < 5% 
Coarse Rockfill:  30 – 70% 

 

MAYTAG AREA 
(Approximately ¾ mile) 
 

Much of the banks in this section appears to have large rock riprap covering the surface of finer-

grained alluvial and colluvial deposits/fills.  There are also areas of huge rounded boulders and/or 

outcrops. 

Estimated Percentage of Anchoring Conditions 
 

Metamorphic Bedrock:  5 – 20% 
Rocky Colluvium/Fill:  20 – 50% 
Alluvium/Fan Deposits:  5 – 50% 
Coarse Rockfill:  20 – 50% 

 

TEXAS CREEK AREA 
(Approximately ¾ mile) 
 

There are frequent outcrops of metamorphic bedrock along this section.  At the downstream (east) 

end of the section, bedrock is overlain/covered by alluvium containing rounded cobbles (few 

boulders). 

 



 

November 2006 Golder Associates 003-2137 
I:\00\2137\0300\B 0032137 REVISED DRT PRELIMREP 10NOV06.DOC 

Estimated Percentage of Anchoring Conditions 
 

Metamorphic Bedrock:  20 – 70% 

Rocky Colluvium/Fill:  30 – 70% 

Alluvium/Fan Deposits:  5 – 20% 

Coarse Rockfill:  10 – 40% 

 

VALLIE BRIDGE AREA 
(Approximately ½ mile) 
 

The south bank (road side) of this section is predominated by colluvial fill.  The north bank (railroad 

side) is characterized by alluvium/fan deposits with rounded cobbles in the downstream portion, and 

sedimentary bedrock outcrops in the upstream portion.  The bedrock is steeply-dipping (60 to 

70 degrees to the southwest) well-cemented, competent sandstones and conglomerates, with softer, 

weathered shale layers, typically less than 3 feet in thickness making up an estimated 10 to 20 percent 

of the rock mass. 

 

Estimated Percentage of Anchoring Conditions 
 

Competent Sedimentary Bedrock:  20 – 50% 

Weaker Sedimentary Bedrock:  < 5% 

Rocky Colluvium/Fill:  40 – 60% 

Alluvium/Fan Deposits:  20 – 40% 

Coarse Rockfill:  5 - 20% 

 

TUNNEL AREA 
(Approximately 1 mile) 
 

Most of this section has sedimentary bedrock outcrops characterizing both banks.  The bedrock is 

sandstone and conglomerate, with occasional shale over most of the section, with limestone/dolomite 

at the upstream (west) end.  The sediments dip about 30 degrees to the southeast in this section.  

Where covered, the overburden appears thin, and generally consists of cobbly alluvium on the north 

bank, and coarse rockfill (of local materials) on the south bank. 
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Estimated Percentage of Anchoring Conditions 
 

Competent Sedimentary Bedrock:  60 – 90% 

Weaker Sedimentary Bedrock:  < 5% 

Rocky Colluvium/Fill:  10 – 20% 

Alluvium/Fan Deposits:  10 – 30% 

Coarse Rockfill:  10 - 20% 

 

COUNTY LINE AREA 
(Approximately 1 mile) 
 

The typical colluvial fill covering both banks appears to be shallow, over frequent bedrock outcrops.  

Most bedrock appears to be limestone and/or dolomite, although metamorphic rocks may occur at the 

upstream end of the section.  A portion of the north bank (railroad side) appears to be fan deposits. 

 

Estimated Percentage of Anchoring Conditions 
 

Competent Sedimentary/Metamorphic Bedrock:  20 – 60% 

Rocky Colluvium/Fill:  30 – 70% 

Alluvium/Fan Deposits:  5 – 25% 

Coarse Rockfill:  5 - 20% 



TABLE 2:  ANCHOR TYPE AND DRILLING METHOD RATING SYSTEM

GEOLOGIC CONDITIONS

Bedrock at Ground 
Surface

Bedrock less than 20' 
below Ground Surface 

Condition No. 1

Bedrock less than 20' 
below Ground Surface 

Condition No. 2

Bedrock greater than 20' 
below Ground Surface 

Condition No. 1
Bedrock greater than 20' below 
Ground Surface Condition No. 2

Spin-Lock Mechanical 
Anchor - Open Hole 
Drilling

A D B D D

Spin-Lock Mechanical 
Anchor - Cased Hole 
Drilling

C A A C C

Expansive Mechanical 
Anchor - Cased Hole 
Drilling

C C C A D

Grouted Anchor - 
Hollow Bar Injection B F B F A

Grouted Anchor - 
Cased Hole Drilling C B B F B

Grouted Anchor - 
Open Hole Drilling B F C F B

Surface Condition No. 1: RATING DESCRIPTION
Unconsolidated soil and/or rock consisting of rockfill, A Best practice for Most Conditions
concrete debris, colluvium, or fill derived from colluvium,  B Acceptable for Most Conditions
or other material that is not matrix supported, such that it will not contain grouting fluid. C Acceptable for Some Conditions

D Not Acceptable for Some Conditions
Surface Condition No. 2: F Not Acceptable for Most Conditions
Unconsolidated soil and/or rock consisting of rockfill, 
concrete debris, colluvium, or fill derived from colluvium,  
or other material that is matrix supported, such that it will  contain grouting fluid.
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Appendix J1.2 

 J1.2-1 OVER THE RIVER 

Appendix J1.2. Installation, Removal, and Restoration 
Operations Plan 

J1.2.1 Transportation, Traffic, and Emergency Response Management 
J1.2.1.1 Installation Traffic Operations Analysis 
J1.2.1.1.1 Installation Traffic Control 
Management of the traffic control process is one important installation activity. CDOT’s Special Use 
Permit is a requirement for any work involving lane closures or other use of US 50. Keeping the 
installation process on schedule will require identifying the officials responsible for issuing those permits, 
as well as preparing all the necessary Methods for Handling Traffic (MHTs). Close coordination with 
CDOT region staff is necessary for successful implementation of traffic control on US 50. If work is 
needed along county roads, permits may also be required from the county. Finally, public information on 
the progress of the work and any road/lane closures to keep road users and travelers informed is a key 
ingredient in traffic management of the installation, removal, and restoration phases. 

Installation traffic control measures will follow Manual on Uniform Traffic Control Devices (MUTCD), 
2003 standards and guidance. If required, traffic control relates only to single-lane closure, then 
appropriate measures are limited to barrels or cones or glow-posts to direct the traffic, sufficient signage 
to describe the closure (such as “Road Work Ahead” and “Be Prepared to Stop”), flaggers who should be 
in radio contact, and possibly traffic control vehicles (also in radio contact).  

For single-lane operation with pilot cars, conventional static signs and variable message signs (VMS) 
would first warn motorists of the potential delays and to prepare to stop. A flagger would stop cars while 
the other direction passes. As the other direction clears the work site, the front pilot vehicle would turn off 
its “Follow Me” sign and become the back or “sweep” vehicle, and the other pilot vehicle would assume 
the front role. By switching roles, the pilot vehicles would equalize the distance that each travels and 
reduce confusion to the drivers being led. 

After a radio check, the front pilot vehicle would begin to lead queued vehicles around the work zone 
while the flagger for the other direction would stop arriving motorists. The process would continue as 
before, with pilot vehicles trading roles for each direction. Figure J1.2-1 shows pilot vehicle operation 
with a pilot vehicle leading westbound US 50 traffic around a work zone. 

Operation with flaggers and no pilot vehicles would be similar, except the flaggers would radio a 
description of the last vehicle in each platoon, so the other flagger would know when to check that all is 
clear for a platoon in the other direction. Flaggers could also ask the last vehicle of each platoon to pass a 
physical “baton” to the other flagger to indicate that all traffic has passed. 

CDOT will be consulted regarding development of traffic control plans for the installation period. 

J1.2.1.1.2 Evaluation of Installation Delays 
The duration of installation delays can be estimated with a number of traffic analysis and simulation 
packages, including VISSIM, Synchro, and SimTraffic. Flaggers may need to be represented as traffic 
lights, which perform the same function of indicating when traffic may proceed or must stop. Outputs 
would include average delay per vehicle, total delay, and maximum queue length. Any of these measures 
exceeding target values would indicate a need to reformulate the operating plan and check the revised 
plan with another simulation. 

Once installation begins, field observations can be collected and compared against established 
performance measures. If performance measures are not being met, the collected traffic data can be used 
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to re-run and better calibrate the traffic software. Recommendations can be developed from the output, 
and field procedures modified as appropriate. 

J1.2.1.1.3 Temporary Signing and Pavement Marking  
The MUTCD presents several illustrations of temporary signing and striping for work zones. The 
treatment of anchor installation would be similar to that for work being performed on a single traffic lane. 
The difference here is that materials would be delivered in the traffic lane, while the actual work would 
occur off the highway. Engineering judgment will indicate the situations in which additional roadside 
barriers might be advised to protect workers from any vehicles that might run off the roadway.  

Figure J1.2-1 shows a typical configuration for a single-lane closure during installation. In the figure, 
westbound vehicles are proceeding in the eastbound lane guided by pilot vehicles. A flagger stops 
eastbound motorists west of the work zone. The truck within the closed lane holds materials for assembly 
of ATFs, which are shown as square blocks beside the river. The material delivery truck is separated from 
the traffic flow by glow-posts, cones, barrels, or plastic barriers that may be filled with sand or water. 
Selection of separating device depends on the expected duration of the work and the need to isolate traffic 
from the work site to protect both motorists and employees.  

J1.2.1.1.4 Lane Closures, Flagging, and Traffic Control Vehicles 
OTR installation, removal, and restoration activities (described in Appendix J1.1) will require periodic 
lane closures, flagging, and traffic control vehicles (or “pilot cars”) when deemed necessary. The OTR 
traffic team will follow guidance from CDOT in developing appropriate protocols. 

OTR anticipates that activities will temporarily close no more than 400 feet in any 10-mile span of 
highway at any point in time. Single-lane delays during installation activities are expected to last between 
5 and 10 minutes. The OTR estimated needs are preliminary and are shown in the following text only to 
give an idea of the anticipated needs. These estimates will adjust as engineering plans are finalized and 
traffic planning is guided by CDOT and BLM to minimize impacts and ensure public safety. 

• During anchor and anchor transition frame (ATF) installation and removal, it is estimated that there 
would be approximately 295 days where portions of lanes on US 50 need to be temporarily closed to 
traffic, in two different areas at the same time. 

• During cable installation and removal, it is estimated that there would be approximately 60 days 
where portions of lanes on US 50 need to be temporarily closed to traffic, in two different areas at the 
same time. Exact procedures for cable installation will be defined by the cable contractor; which has 
not been determined as of April 2007. 

• For fabric panel installation and removal, it is estimated that there will be approximately 24 days 
where portions of lanes on US 50 need to be temporarily closed to traffic, in two different areas at the 
same time. 

• For restoration, it is estimated that there would be approximately 20 days where portions of lanes on 
US 50 need to be temporarily closed to traffic, in two different areas at the same time. 

For the anchor survey, no highway closures would be necessary because this work would not take place 
within the US 50 right-of-way (ROW). Warning signs, and/or other protocols as advised by CDOT, 
would be provided to caution drivers of proximity to survey crew. 

These highway needs will be spread out over the entire period of installation removal, and restoration 
activities, estimated to occur over a 2.5-year period. 
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J1.2.1.1.5 Staging Areas and Construction Vehicle Parking 
A staging area will be located at Texas Creek. Construction activities would be based at this staging area, 
where materials and equipment would be stored until deployment. The staging area would also serve as a 
natural base of operations and lunch break area for construction employees. 

Portosans will also be plentiful at the staging area. Provision will be made so that vehicles servicing the 
Portosans can have access without impeding normal construction activities. 

Parking at the staging area is likely to be limited, which also produces a natural incentive for construction 
employees to use shared-ride modes to the greatest extent possible. Vegetation disturbed by parking or 
operations at the staging area will be reseeded as part of the restoration efforts.  

J1.2.1.1.6 Monitor Shuttles  
To minimize congestion from single-occupant vehicles, shuttle buses or vans may be provided to 
transport monitors. 

J1.2.1.1.7 Assessing Installation Mitigation 
Assessing installation mitigation techniques would follow a similar method as that of assessing 
installation impacts because the benefit of the mitigation would be the difference from the unmitigated 
situation. That is, the assessment of installation mitigation would yield the same kinds of performance 
measures as the impacts assessment. Cost-effectiveness ratios could be constructed to identify which 
mitigation measures are most effective at mitigating the impacts of installation delays. 

J1.2.1.2 Removal and Restoration Traffic Operations Analysis 
Transportation management during the removal and restoration period will be similar to that of the 
installation period. For example, where lane closures were required during installation to set up the ATFs, 
they will likely be required for their removal. The lane closures needed for removal and restoration are 
stated above in Section J1.2.1.1.4, Lane Closures, Flagging, and Traffic Control Vehicles. The duration of 
removal lane closures may be shorter than installation lane closures if only minimal operations are 
performed at the anchor site and ATFs are removed to the Texas Creek staging area for further 
disassembly and sorting for recycling. Because restoration could begin immediately after ATF removal, 
there will likely not be a need for separate closures for removal and later for restoration. From the point of 
view of US 50 traffic, the lane closure for removal and restoration would not be distinguishable from lane 
closure for installation or for routine maintenance of the highway itself. Only minor modifications, if any, 
would need to be made to the installation signing and striping plans to produce the corresponding removal 
and restoration signing and striping plans. 
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J1.2.2 Transportation, Traffic, and Emergency Response Tool Box 
Applications by Target Group  

During the installation and removal of the temporary work of art, various applications can be used to 
enhance traffic control, traveler information, travel demand management, and incident management. For 
each of these areas, there are different users or target groups with distinct needs and expectations for 
highway operations. The following tables provide a list of potential tools for each combination of target 
groups and management area: Table J1.2-1 addresses residents and commuters; Table J1.2-2, emergency 
responders; and Table J1.2-3, recreation users. 

Potential tools are defined in Appendix J2.2, Section J2.2.5.7 of the Event Management Plan. In 
developing the installation and removal traffic management plans, input from local stakeholders 
(community representatives and emergency responders) would be sought to identify the appropriate tools. 
A collaborative dialog would be necessary to identify these stakeholder needs and desires and to provide a 
balanced approach to the varying concerns of all of the canyon residents and users.  

Table J1.2-1. Potential Transportation, Traffic, and Emergency Response Tools for Residents and 
Commuters 

 
Traffic Control 

 
Traveler Information 

Travel Demand 
Management 

Emergency Response 
Management 

• Actuated or static 
trailblazers 

• Preplanned alternate 
routes 

• Emergency pullouts 
• Public education program 
• Video surveillance 
• Dedicated service patrols 
• Portable/temporary traffic 

signals and signs 

• Variable message signs 
• Internet 
• Cable television 
• Broadcast radio 
• Traffic reporting services 
• Public education program 
• Video surveillance 
• Special event phone 

number 
• HAR 

• Public education program 
• Special event phone 

number  
• Alternative mode 

opportunities 

• Variable message signs 
• Mass fax and email 
• Internet 
• Broadcast radio 
• Traffic reporting services 
• Actuated or static 

trailblazers 
• Public education program 
• Call boxes 
• Video surveillance 
• Closely spaced milepost 

markers 
• Dedicated service patrols 
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Table J1.2-2. Potential Transportation, Traffic, and Emergency Response Tools for Response Agencies 
 

Traffic Control 
 

Traveler Information 
Travel Demand 
Management 

Emergency Response 
Management 

• Accident investigation sites 
• Push bumpers 
• Rapid vehicle removal 

guidelines 
• Preplanned alternate 

routes 
• Emergency pullouts 
• Public education program 
• Video surveillance 
• Dedicated service patrols 
• 24-hour patrol 
• Motorcycle patrol 
• Aircraft patrol 
• Volunteer spotters 
• Agency and transit 

"probes” 
• Automated vehicle 

identifiers 
• Mobile Incident Command 

Unit 

• Media interface guidelines 
• Public education program 
• Video surveillance 
• Special event phone 

number 
• Public information officer 

• Public education program 
• Special event phone 

number 

• Variable message signs 
• Mass fax and email 
• Internet 
• Broadcast radio 
• Traffic reporting services 
• Actuated or static 

trailblazers 
• Incremental lane opening 

guidelines 
• Accident investigation sites 
• Push bumpers 
• Predetermined landing 

zones 
• Rapid vehicle removal 

guidelines 
• Closure and alternate 

route guidelines 
• Travel on shoulder 

guidelines 
• Incident management 

review team 
• Incident response teams 
• Mobile command post 
• Identification vests 
• Flashing lights guidelines 
• Predetermined staging 

areas 
• Defined traffic control 

techniques 
• Alternative emergency 

response access routes 
• Incident Response Manual 
• Communication plan 
• Interagency training 

program 
• Equipment storage sites 
• Preplanned alternate 

routes 
• Emergency pullouts 
• Personnel resource list 
• Equipment/materials 

resource list 
• Public education program 
• Call boxes 
• Video surveillance 
• Closely spaced milepost 

markers 
• Dedicated service patrols 
• 24-hour patrol 
• Motorcycle patrol 
• Aircraft patrol 
• Volunteer spotters 
• Agency and transit 

"probes” 
• Automated vehicle 

identifiers 
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Table J1.2-3. Potential Transportation, Traffic, and Emergency Response Tools for Recreation Users 

Traffic Control Traveler Information 
Travel Demand 
Management 

Emergency Response 
Management 

• Actuated or static 
trailblazers 

• Preplanned alternate 
routes 

• Emergency pullouts 
• Public education program 
• Video surveillance 
• Dedicated service patrols 

• Variable message signs 
• Internet  
• Cable television 
• Broadcast radio 
• Traffic reporting services 
• Public education program 
• Video surveillance 
• Special event phone 

number 

• Public education program 
• Special event phone 

number 
• Permitting 
• Vendor coordination 
• Alternative modes 

• Variable message signs 
• Mass fax and email 
• Internet 
• Broadcast radio 
• Traffic reporting service 
• Actuated or static 

trailblazers 
• Preplanned alternate 

routes 
• Emergency pullouts 
• Public education program 
• Call boxes 
• Video surveillance 
• Closely spaced milepost 

markers 
• Dedicated service patrols 

 
J1.2.3 Sanitation and Services  
Development of sanitation and services plans for construction, removal, and restoration phases of OTR 
will be based on the same information collected on existing infrastructure for the Event Management Plan 
(see Section J2.2.8, Sanitation and Services, of the Event Management Plan for details on existing 
infrastructure. Sanitation and service needs for installation and removal periods are described below. 

J1.2.3.1 Portosans 
Calculating portosans needs requires:  

• Identification of use locations  
• Calculation of need types  
• Calculation of numbers of users at each location 
• Calculations on frequency of service (time of service and number of times) 
• Identification of services (preferably local from Salida or Cañon City) to provide facilities 

J1.2.3.2 Trash/Recycling Service 
Calculating trash/recycling service needs requires: 

• Identification of use locations  
• Calculation of need types (overnight users, day visitors) 
• Calculations of frequency of pickup 
• Identification of proximity to overnight facilities, day users 
• Identification of services (preferably local from Salida or Canon City) 
• Signage and information associated with recycling 

J1.2.3.3 Housing Needs for Project Personnel 
The artists hire local labor whenever possible. If the need for certain specialized skills exceeds the 
capacity of the local labor market, workers would need to be brought in from farther away, and housing 
may be provided for these workers. For example, members of the OTR team will relocate to the OTR site 
and will require temporary housing. 
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