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1.0 INTRODUCTION 

CHA Consulting, Inc. (CHA) and the Kiewit Team, with the support of Boscardin Consulting 

Engineers (BCE), proposes to design and construct approximately 170 Horizontal Directional 

Drilling (HDD) crossings for a pair of HVDC electrical transmission cables (two crossings at 85 

locations) plus a telecommunications line located in upland areas of the Hudson River Valley of 

New York for Segments 1 through 7 from Putnam Station to Schenectady, NY. Horizontal 

directional drilling (HDD) methods will be used to route the crossings below congested areas, 

railroads, under/around obstructions (e.g., existing infrastructure or utilities), and below wetlands 

and bodies of water. The portions of the cable between HDD bores will be installed in PVC 

conduits via trenching methods.  The trenching construction is addressed in a separate report. 

The underground construction of the two HVDC electrical transmission cables is proposed to be 

housed in individual 10-inch-diameter DR 9 HDPE conduits spaced a distance dependent on 

depth and soil Thermal Resistivity (TR) values provided by NKT and as shown on drawing plans. 

A third, typically 2-inch-diameter DR 9 conduit will be bundled with one of the 10-inch-diameter 

conduits for a telecommunications line. The conduits are to be installed in 16-inch to 22-inch 

final reamed diameter bore holes. Final conduit diameter and DR values will depend on length 

and depth of the HDD bores.  Longer and deeper bores may require a larger diameter (i.e. 12-

inch and 3-inch) HDPE conduits and larger DR values, thicker walls, (i.e. DR 7) to resist tension 

stresses during installation and collapsing long-term. This is checked and determined on a case-

by-case basis and design sizes are shown on the design drawings (see Appendix B). 

This Inadvertent Release Contingency Plan (IRCP) is for Segment 3 – Package 1C which includes 

seven HDD crossings: HDD #3 through HDD #8. 

HDD is a widely used trenchless construction method to install conduits with limited disturbance 

to the ground around the bore alignment and minimal ground surface impacts above the 

alignment. The goal for using HDD methods is to install the conduits while controlling and 

minimizing the amount of impact on water bodies, congested areas, existing underground 

obstructions, and to wetlands, to the extent possible. 

A primary potential environmental concern associated with HDD involves the inadvertent release 

of drilling fluids, also referred to as drilling mud, during the drilling process, which is addressed 
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in this plan. The purpose of this plan is to establish general procedures to prevent a fluid release 

(sometimes referred to as a frac-out) during HDD construction and to present steps to manage, 

control and minimize the impacts in the event that an inadvertent release of drilling fluid occurs. 

The objectives of this plan are to: 

• Provide an overview of the HDD process with a specific focus on the composition, 

management and use of drilling fluids; 

• Identify controls to be implemented during construction to minimize the potential of an 

inadvertent release; 

• Identify the planned means of monitoring to permit early detection of inadvertent 

releases; 

• Identify planned means to protect areas that are considered environmentally sensitive 

(rivers, wetlands, other biological resources or cultural resources); 

• Establish site-specific environmental protection measures to be utilized prior to, 

during, and following drilling and conduit installation activities to minimize and 

control erosion and sediment releases to adjoining wetlands or watercourses; 

• Have site specific preplanned general response programs in place at the start of 

construction that is understood and can be implemented immediately by all field crews 

in the event of an inadvertent release of drilling fluid occurs; and 

• Establish a chain of command for reporting and notifying, in a timely manner, the 

construction management team, the Certificate Holders, and the proper authorities in 

the event of an inadvertent release of drilling fluid and of the preplanned mitigation 

actions that are to be implemented. 

It is important to note that the plan in this document serves as the guiding framework for 

confirming that the HDD Construction Subcontractor (HDD Subcontractor) is adhering to the 

specifications and provisions to be protective of the environment. Since there are a variety of 

potential measures listed in this document available for preventing inadvertent releases and 

mitigating the effects of a release should one occur. The specifications require that each HDD 

Subcontractor submit to the project design team, for its review and acceptance, a supplemental 

site and HDD Subcontractor specific means and methods plan for each HDD crossing reaffirming 

and detailing how the HDD Subcontractor will conform with the requirements of this plan and 

the project specifications to prevent inadvertent releases and to mitigate any effects of a release 

should one occur.    The supplemental plan by the HDD Subcontractor shall be consistent with 

the site conditions and constraints, and the Subcontractor’s selected means, methods and 

equipment. The selected HDD Subcontractor will be responsible for incorporating specific permit 
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conditions, applicable regulatory requirements, site specific environmental features and 

geotechnical information not available at this time into its submittal. The submittal shall be 

reviewed and approved by the design team and the Environmental Inspector prior to the start of 

construction of a specific HDD location. 

2.0 DESCRIPTION OF THE HDD PROCESS 

The Horizontal Directional Drilling process begins by mechanically excavating shallow 

(approximately 5 feet wide by 10 feet long by 4 to 5 feet deep entry and exit pits at either end of the 

directional bore alignment within a designated work area. Typical work areas and equipment 

layouts are discussed in the Design Summary Report. However, final individual work areas and 

equipment layouts will be site specific and depend on the length of bore, size of drill rig to be 

used, and site constraints. A small diameter (on the order of 5 to 9 inches in diameter) pilot bore 

is then drilled from the entry pit using directional boring methods. During the pilot bore, a drilling 

fluid (typically bentonite and water based with selected, NSF certified, additives to improve and 

modify fluid stability, carrying capacity, and drilling properties to address site-specific ground 

characteristics and HDD Subcontractor preferences is pumped through nozzles in the drill head 

to support the hole and to hydraulically transport drill cuttings from the drill bit back to the entry 

pit. Environmentally acceptable (formally National Sanitation Foundation) NSF certified, 

additives are required by specification for use on this project and those planned for use by the 

HDD Subcontractor will be checked for compliance by the design team prior to their use. 

A guidance system is mounted immediately behind the drilling head to allow the crew to track and 

steer the path of the drilling so that it follows the preplanned alignment within the specification’s 

permitted tolerances.  The drilling fluid holds the cuttings in suspension and carries the drill 

cuttings back through the annular space between the drill rods and the bore hole wall to the entry 

pit where it is collected and processed for re-used by a recycling system.  The cuttings are 

separated from the bentonite, using screens, centrifuges, and desanding units which prepares the 

bentonite for re-use. Once the pilot bore reaches the exit pit, a larger diameter, back-reaming head is 

then attached to the drill string and pulled back through the pilot hole to enlarge the hole. 

Depending on the size of the conduit to be installed and the ground conditions, several 

successively larger reaming passes may be needed. Again, a bentonite and water slurry is pumped 

into the bore hole during reaming to remove cuttings and to stabilize the bore hole. Lastly, the 
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drill string is pulled back through the bore hole with the new, preassembled conduit attached to it 

in one continuous process until the lead end of the conduit emerges at the entry pit. Final reaming 

or swabbing and conduit pull back may be combined. 

Specific to this plan, it is important to have an awareness of the function and composition of the 

HDD drilling fluids. The drilling fluid composition and drilling fluid management are integral 

components of the HDD process with the following primary purposes: 

• Support and stabilize the drill hole,  

• Suspend and transport the cuttings from drill bit through the drill hole annulus, 

• Control fluid loss through the bore’s side walls by forming a filter cake on the bore hole 

walls, 

• Managing and modifying the drilling fluid mix to improve its cutting carrying 

characteristics, its pumpability, and its hole stabilization and support characteristics,  

• Power the downhole cutting tools (e.g., via mud motors if required); and, 

• Serve as a coolant and lubricant to the drill bit during the drilling process, and serve as a 

lubricant during the conduit insertion process. 

The drilling fluids are composed primarily of potable water, which will likely be obtained from 

nearby sources selected and permitted by the HDD Subcontractor. As mentioned above, the 

drilling fluid also contains bentonite clay as a viscosifier. Bentonite is a naturally occurring, 

nontoxic, inert substance that meets NSF/ANSI 60 NSF Drinking Water Additives Standards and 

is frequently used for drilling potable water wells. While bentonite is non-toxic and commonly 

used in farming practices, it has the potential to impact plants, fish and their eggs if discharged 

to waterways in significant quantities.  Frequently, additives are used to: amend the drilling fluid, 

improve its compatibility with the ground and groundwater chemical characteristics, improve its 

cutting suspension and carrying characteristics, improve its hole stabilization ability, and reduce 

seepage loss through the ground characteristics. Environmentally acceptable (i.e. NSF certified) 

additives are required by specification for this project and before the start of work at a specific 

HDD, the HDD Subcontractor is required to submit for each crossing, environmental and toxicity 

data including Safety Data Sheets (SDS) for review and acceptance by the design team. 

During the HDD process and subsequent conduit insertion, the drilling fluid pumped downhole 

will tend to flow along the path of least resistance. Generally, this will be though the annulus 

between the drill string and the drill hole side wall. However, the bore alignment may encounter 
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ground conditions where the path of least resistance is an existing fracture, fissure, hole of 

anthropogenic origin, areas with low overburden confinement, areas of hole collapse, or coarse 

gravel zones in the soil or rock substrate. When this occurs, circulation can be lost or reduced. 

This is a common occurrence in the HDD process, but does not necessarily prevent completion 

of the bore or result in a release to the environment. However, the environment may be impacted 

if the fluid inadvertently releases to the surface at a location on a waterway’s banks or within a 

waterway or wetland. Again, additives to amend the properties of the drilling fluid may be used 

as necessary to prevent and limit releases and losses through such paths of lower flow resistance. 
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3.0 ORGANIZATION AND STAFFING RESPONSIBILITIES 

The organizational chart shown below lists the contact information of the principal organizations 

involved in this project. The remainder of Section 3 discusses the roles and responsibilities of these 

principal organizations. 

Organizational Chart 

Entity Contact Information 

Certificate Holders 

Name, Title 

TDI  

Phone 

Email 

Construction 
Manager 

TBD 

HDD Design 

Engineer Team 
TDB - CHA contact 

HDD Construction 

Subcontractor 

 

TBD 

 

Environmental Inspector TBD 

U.S. Army Corps of 

Engineers, New 

York District 

Office 

USACE 

New York District 

Upstate Regulatory Field Office 

ATTN; CENAN-OP-UR, Bldg. 10, 3rd Floor North 

1 Buffington Street 

Watervliet, NY 12189-4000 

518-266-6350 

cenan.rfo@usace.army.mil 

 

New York State 

Department of Public 

Service 

Matthew Smith 

Department of Public Service 

Empire State Plz 3 

Albany, NY 12223 

(518) 402-5141 

matthew.smith@dps.ny.gov 

New York State 

Department of 

Environmental 

Conservation 

Regional Office(s) Information 

NYSDEC 

REGION 5 Sub-Office  

Regional Permit Administrator  

232 Golf Course Rd  

Warrensburg, NY 12885-1172  

518-623-1281  

dep.r5@dec.ny.gov 

 

New York State 

Department of 

Environmental 

Conservation (Spills) 

 

NYS Spill Hotline: 1-800-457-7362 

 

mailto:cenan.rfo@usace.army.mil
mailto:dep.r5@dec.ny.gov
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3.1 RESPONSIBILITIES OF VARIOUS ORGANIZATIONS 

The principal organizations involved in this project include the Regulatory Agencies, Certificate 

Holders, Design Engineer, HDD Construction Subcontractor, Construction Manager, and 

Environmental Inspector. The roles and responsibilities of the principal organizations are 

discussed in the following subsections and are shown in the organizational chart included above. 

3.2 REGULATORY AGENCIES 

The Certificate of Conditions issued by the NY Public Service Commission is the primary 

regulatory agency for the requirements associated with the project. The Champlain Hudson 

Power Express (CHPE) Route Project also has permits from the Department of Energy, and the 

US Army Corps of Engineers, and the New York Water Quality Certification.  Various HDDs 

within this package take place within or adjacent to wetlands, underneath or adjacent to bodies 

of water, and underneath or adjacent to railroad tracks. Measures are discussed throughout this 

report to control/mitigate any potential releases before environmentally sensitive boundaries are 

reached or impacted. 

3.3 CERTIFICATE HOLDERS 

The project Certificate Holders are TDI. TDI’s Project Manager will have the overall 

responsibility to coordinate this project for TDI. The Project Manager, will be responsible for 

correspondence and coordination among all parties and will have the authority to stop work as 

necessary. 

3.4 DESIGN ENGINEER 

The Front End Engineering and Design (FEED) Design Engineer for the HDD Design is CHA 

and Kiewit in collaboration with BCE. During construction, the yet to be confirmed Design 

Engineer during construction will be responsible for reviewing and approving required 

Subcontractor submittals, shop drawings, and material certificates. Power Engineers will also 

take responsibility for review and acceptance of submittals, and documenting the materials and 

methods used in performance of the construction work to document that the construction 

complies with the contract documents. 
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3.5 THIRD-PARTY ENGINEER  

The Third-Party Engineer for the HDD inadvertent return analysis has yet to be confirmed.  

During construction, chosen Third Party engineer will be assisting Transmission Developers Inc. 

with the review of the HDD Subcontractors Inadvertent Release Plan and providing technical 

assistance as needed with the HDD installation.   

3.6 CONSTRUCTION MANAGER 

The Construction Manager for this project has yet to be selected. The Construction Manager will 

be responsible for on-site management of the project for the Certificate Holders to ensure overall 

Subcontractor compliance with the EM&CP documents, environmental permits, and, local and 

federal regulations. 

3.7 HDD CONSTRUCTION SUBCONTRACTOR 

The HDD Subcontractors for the various HDD crossing of this project have yet to be selected. 

The Subcontractor will be responsible for completion of the conduit installation by HDD methods 

in accordance with the design criteria, contract documents, environmental compliance permits 

and federal regulations. The Subcontractor will be expected to use the appropriate construction 

procedures and techniques to complete the project, including supplemental site specific and 

means and methods specific HDD Subcontractor-prepared Inadvertent Release Prevention and 

Contingency Plans reviewed and accepted by the design team for each crossing in accordance 

with the contract documents. 

The HDD Drill Operator (Drill Operator) will be responsible for operating the HDD drill rig and 

observing and managing changes in annular fluid pressure or loss of circulation. The Drill 

Operator will communicate with other members of the drill crew as needed when issues arise. 

The Subcontractor will be responsible for developing the specific lines of communication within 

their organization and shall dedicate a responsible person(s) for monitoring and communicating 

inadvertent releases to the Construction Management team and Environmental Inspector. 

3.8 ENVIRONMENTAL INSPECTOR 

The Environmental Inspector for this project has not yet been determined. In general, the 
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Environmental Inspector will perform full-time observation and documentation during the HDD 

activities at a specific site. The Environmental Inspector will be responsible for coordination with 

all county, state and federal resource agencies, compliance with and changes to any 

environmental permits. 

The Environmental Inspector shall have the authority to stop work when the environmental 

permit conditions are not being followed or when appropriate environmental precautions are 

being disregarded by the HDD Subcontractor. 

3.9 LINES OF COMMUNICATION AND AUTHORITY 

Formal lines of communication will generally follow the established lines of authority. However, 

open communications between all parties will be encouraged to facilitate more efficient 

communication and coordination. 

3.10 TRAINING 

The HDD Subcontractor will verify and document that all construction personnel have 

appropriate environmental training before they begin work. The Environmental Inspector will 

also conduct a project orientation meeting for staff assigned with specific roles during the HDD 

installation and will review the site-specific environmental concerns and permit conditions. The 

Certificate Holders and Design Engineer will also attend the orientation meeting to review the 

procedures that will be used to document inadvertent releases in accordance with the HDD 

specifications. 
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4.0 FLUID RELEASE MINIMIZATION MEASURES 

4.1 GEOTECHNICAL INVESTIGATION 

The first steps taken to minimize the potential risk of an inadvertent release included conducting 

a geotechnical investigation at the site to develop an understanding of the ground around the 

planned HDD bores. Test borings were conducted near the proposed cable alignment within or 

immediately adjacent to the HDD sites. We understand that each boring has been backfilled and 

sealed with cement or cement/bentonite grout, and located off the planned bore path, to limit the 

risk of a release through an abandoned bore hole during the HDD construction.     

4.2 HDD DESIGN 

Each HDD crossing is designed to reduce the potential risk of an inadvertent fluid release during 

construction.  General design considerations for HDD include: 

• Depth of cover during profile design (based on test borings) to limit the 

potential inadvertent break through to the water body, road, wetlands, or 

ground surface;   

• Typically, potential exists for releases near the entry and exit pits of a bore.  

The distance where there is a potential for releases at the ends depends on the 

soil conditions, the slope of the ground surface and the length of the bore.  

Generally, the longer and deeper the bore the greater the slurry pressures 

required to hold the borehole open and to carry the cuttings back to the entry 

or exit pit;  

• Specific provisions regarding exit pit design for underwater cable installation 

(i.e. via the use of temporary dredged cofferdams or steel conduit riser pipes 

for pressure relief); 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest 

and therefore requires larger slurry pressures to overcome flow resistance to 

carry cuttings back to the entry pit; 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, pile foundations, and other obstacles;  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up and limit pull back stresses and bending stresses in 

the conduit, as well as being compatible with the bending capacity of the drill 
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steel; 

• Requiring drilling fluid composition, flow rates, and drilling procedures that 

minimize drilling fluid pressures; 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment; 

• Use of conductor casings/conduits at the entry and exit ends of bores when ability of 

the ground to provide sufficient confinement to resist the drilling slurry pressures is 

expected; 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling; and 

• Requiring that, during the performance of any HDD waterbody crossing, contractors 

monitor the use of NSF certified drilling slurry additives (Article VII: General 

Condition No. 114 [m]) and, in the event of a detected release of fluid, implement 

the procedures specified in the approved EM&CP. For any release occurring in a 

waterbody, the Certificate Holders shall immediately notify DPS Staff and 

NYSDEC Region 5 Staff of details of the release and the course of action they 

recommend taking.   

4.3 CONTINGENCY PLAN 

As mentioned above, prior to construction the selected Subcontractor will be required to submit 

a supplemental site and Subcontractor-Specific Inadvertent Release Contingency Plan for 

review and approval by design team. The project specifications require that the following major 

elements be addressed in detail in the Subcontractor’s Plan: 

• Work plan and detailed description of the drilling program (details for executing pilot 

hole, reaming, pull-back operations, and schedule), this plan shall include necessary 

procedures for addressing problems that are typically encountered during HDD 

installations through the anticipated subsurface for each drill location and to prevent 

inadvertent releases of drilling slurry; 

• Drilling fluid composition design and on-hand amendments to alter fluid properties to 

reduce pressures, potential for plugging, and seepage losses; 

• Description of the planned drilling equipment and drill site layout; 

• SDS information for all drilling fluid products proposed for use; 

• Procedures for drilling fluid pressure control, and fluid and pressure loss monitoring 

and management to aid in prevention and the detection of an inadvertent release (i.e., 
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metering of makeup water, recording of drilling fluid product quantities utilized, fluid 

return volumes, fluid and cuttings disposal quantities, turbidity of river water, etc.); 

• Contingency plans for addressing inadvertent releases into wetlands, or other 

sensitive areas, which includes the specific procedures used to halt the release and 

then contain, clean-up, and remove materials from the release site; 

• Notification procedures and chain-of-command in the event of a release; 

• Criteria for evaluating the need for a drill hole abandonment and the associated 

plan for sealing the drill hole if abandoned;  

• Drilling fluid management and disposal procedures; 

• The work plan and detailed drilling program description should include documentation 

regarding site restoration, vegetation management, sedimentation and erosion control, 

and hazardous material usage (if applicable).  The intended approach will be in 

compliance with those measures presented in the Project EM&CP.   

• Notice shall be provided to residents, businesses, and building, structure, and facility 

(including underground, above ground and underwater facilities) owners and operators 

within one hundred (100) feet of any HDD staging area or trenching activity with an 

offer to inspect foundations before, during, and after construction. Additional detail 

regarding this notice, associated inspections, intended benefits, proof of notice, cost 

reimbursements and associated construction initiation schedule is included in General 

Condition 154.   

 

In addition to providing a site-specific Inadvertent Release Contingency Plan, the specifications 

require that the Subcontractor implement the additional necessary safeguards to minimize the 

likelihood of a fluid release and management/control should a release occur. This includes 

having a readily available supply of spill response devices (containment booms, pumps, straw 

bales, silt fence, sediment logs, sandbags, vacuum trucks, and storage tanks) and any other 

materials or equipment necessary to contain and clean up inadvertent releases. To maximize 

protection to sensitive environmental areas these measures shall be pre-positioned at the site, 

readily available and operational prior to the start of any drilling. If needed, additional spill 

response measures shall be employed immediately, as secondary measures, in the event of a 

fluid release. 

The workspace layout for HDD materials and equipment will be configured to reduce the 

likelihood of a release. Final dimensions and equipment layouts are to be adjusted based on 

actual space available and constraints shown on the drawings for each HDD crossing.   
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4.4 DRILLING FLUIDS MANAGEMENT 

As described in the Project EM&CP document, drilling fluid (typically bentonite and water 

based with selected additives) will be NSF certified and all recycling and reuse regulations will 

be followed where applicable. The drilling fluid management system and subsequent disposal is 

the responsibility of the subcontractor performing the HDD. However, the drilling fluid 

management system and subsequent disposal will adhere to the following requirements:   

• Drilling fluid will be processed through an initial cleaning that separates the solid 

materials from the fluid; 

• Solids will be sifted out by a screening apparatus/system and the solids deposited into a 

rolloff or a dump truck and periodically transported off-site and disposed of at an 

approved disposal facility determined by the HDD construction subcontractor;  

• Drilling fluid that is deemed unacceptable to be reused during construction or left over 

at the end of drilling will be collected and transferred into a tanker truck for disposal at 

an approved disposal facility determined by the HDD construction subcontractor;  

• Petroleum-based fluids and other potentially hazardous materials associated with 

drilling operations that are spilled during HDD construction will be contained following 

the mitigation measures described in the  SPCC (Appendix K of the EM&CP) and 

disposed of at an approved disposal facility as determined by the HDD construction 

subcontractor and included in the EM&CP; 

• Supply of spill containment equipment and measures shall be maintained and readily 

available around drill rigs, drilling fluid mixing system, entry and exit pits and drilling 

fluid recycling system, if used, to prevent spills into the surrounding environment. 

Pumps, vacuum trucks, and/or storage of sufficient size will be in place to contain 

excess drilling fluid; and, 

• Under no circumstances will drilling fluid that has escaped containment be reused in the 

drilling system.  

An overview of the drilling fluid system will be submitted to the Environmental Inspector for 

approval once determined and prior to any HDD installation activities. The role of the 

Environmental Inspector is discussed in Chapter 3 of the EM&CP. 

 

4.5 EARLY FLUID RELEASE DETECTION 

The HDD method has the potential for seepage or fluid loss into pervious geologic formations 

that the bore path crosses. This may occur due to the presence of fractures in the rock, low 

overburden confinement, or from seepage through porous soils such as coarse gravels or via 
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prior exploratory boreholes. It is important to note that inadvertent releases of drilling fluid can 

occur even if the down-hole pressures are minimal. Subsurface conditions that could be 

conducive and lead to inadvertent releases or drill difficulties include: 

• Highly permeable soil such as cobbles and gravel; 

• Presence of rock joints, solution features, or other subsurface fractures; 

• Considerable differences in the elevations of HDD entry and exit points 

(typically greater than 50 feet);  

• Disturbed soil, such as unconsolidated fill; 

• Soft/weak soils with low overburden confining capacity; 

• Low density soils in areas where the HDD bore is relatively shallow; 

• Longer bore alignments; and, 

• The presence of archeological or anthropogenic features such as, existing wells, piles 

and culverts, in close proximity to the HDD bore that may provide a preferential path 

for the drilling slurry to escape from the bore path. 

The risks associated with the above conditions at specific crossings are discussed in Section 9 

of this report. 

An experienced drill crew is the most effective approach to detecting reaction to drilling fluid 

seepage prior to a surface release. They can promptly stop the drilling, modifying the drilling 

fluid composition, fluid properties, and pressures to address indications of loss of drill fluid. The 

HDD Subcontractor is required to utilize experienced drill crews particularly in and adjacent to 

environmentally sensitive areas. The following factors can be used for identifying the potential 

for drill fluid release: 

• The loss of pressure within the drill hole utilizing a downhole pressure monitoring 

system; 

• A large rapid buildup of pressure within the drill hole utilizing a downhole pressure 

monitoring system or at the drill rig; 

 

• A substantial reduction in the volume of return fluid (loss of circulation); and 

• The lack of drill cuttings returning in the drill fluid 
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In addition to an experienced drill crew, the HDD Subcontractor will be required to perform 

periodic (at least twice a day) visual inspection and monitoring of the stream channel bottom 

and wetlands in the vicinity of the drill bit or reaming bit for signs of an inadvertent release. The 

Environmental Inspector will monitor the status of each HDD waterbody crossing while 

construction activities are underway until the crossing has been completed and the stream and 

stream banks have been restored. In the event of any potential or actual failure of the crossing, 

the Certificate Holders shall have engaged adequate staff, materials, and equipment to take 

necessary steps to prevent or avoid adverse environmental impacts. If visual monitoring 

indicates a potential release, additional measures such as turbidity measurements and bentonite 

accumulation measurements both upstream and downstream of the current active location of the 

drill bit are required.   
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5.0 INADVERTENT RELEASE MONITORING AND NOTIFICATIONS 

The HDD Subcontractor is responsible for monitoring of the drilling operation to detect a 

potential inadvertent release by observing and documenting the flow characteristics of drilling 

fluid returns to the HDD entry/exit pits and by visual inspection along the drill path. If drilling 

fluid to the HDD entry/exit pits are lost, the Subcontractor shall implement the following steps: 

• The Drill Operator will monitor and document pertinent drilling parameters and 

conditions and observe and monitor the drill path for evidence of an inadvertent 

release, if there is evidence (typically visual) of a release, the Subcontractor will be 

required to stop the drilling immediately; 

• The Subcontractor shall notify the lead Environmental Inspector of any significant loss 

of drilling fluid returns at the drill rig; and, in the event of a detected release of drilling 

fluid during the performance of any HDD waterbody crossing, implement the 

procedures specified in the approved EM&CP. The Certificate Holders shall 

immediately notify New York State Department of Public Service (NYSDPS) Staff 

and New York State Department of Environmental Conservation of details of the 

release and the course of action they recommend taking. 

• The subcontractor will take steps to modify the drill fluid properties and pressures to 

reduce the potential of drill fluid loss or release; and 

• The Drill Operator will take steps to restore drilling fluid circulation in accordance 

with the requirements of the HDD technical specifications. 

If a fluid release is identified, an immediate response is necessary and the Subcontractor is 

required to take proper corrective actions to minimize impacts, particularly to environmentally 

sensitive resources (e.g. watercourse, waterbodies, and wetlands). 
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6.0 INADVERTENT RELEASE RESPONSE (UPLAND AND  ROAD AREAS) 

A common reason for upward movement and release of drill fluid is a borehole collapse or 

blockage and a resulting increase in the pressure exerted by drill pumps. Lowering drill fluid 

pressure is a first step to limiting extent of a release and can be accomplished by stopping drill rig 

pumps and allowing pressure to bleed off. With no pumping pressure in the hole, surface seepage 

will generally stop immediately, then the Subcontractor can trip the drill steel back a selected 

distance and attempt to clear cuttings from the annulus to re-establish circulation. 

The HDD Subcontractor will be required to contain/isolate and remove any fluid that has escaped 

to the ground or mudline surface. On land this can be done through use of berms, straw bales, 

shovels as needed, or silt fence to contain the release in conjunction with excavating a small sump 

pit and/or use of vacuum collection equipment, if needed. Sufficient spill-absorbent material will 

also be required on-site. 

If a release is identified in an upland area, the Subcontractor will be required to respond 

immediately as described above to limit the extent of the release. After containment is established, 

cleanup and removal can be conducted by hand, with vacuum trucks, or other equipment. The 

Environmental Inspector will be present during clean up and removal activities, as they may need 

to be conducted outside of the pre-authorized temporary workspace areas. The Environmental 

Inspector, Construction Manager, and the HDD Subcontractor will work together closely to 

determine the best course of action for inadvertent releases occurring within upland areas. 

Upon containment of the release, the HDD Subcontractor will be required to evaluate the cause of 

the seepage and develop mitigation strategies to limit the likelihood of recurrence. The location of 

the seepage and the area around the seep will be monitored upon the re-start of the HDD operations 

for changes in conditions. The segments of borehole nearest the entry and exit points and other 

areas of low overburden cover tend to be the most susceptible to surface seepage as they have the 

least amount of soil confinement. These locations will generally be in areas of dry land where 

seepage detection is easily identified and contained. If areas of high risk for inadvertent releases 

are identified during the HDD design phase, they can be protected from an uncontrolled release 

through use of strategically placed confinement/filter beds, straw bales, silt fence, or earth berms 

place prior to the start of drilling or the use of conductor conduits if at entry and exit areas.  
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7.0 INADVERTENT RELEASE RESPONSE (WETLAND, RAILROAD, AND OPEN 

WATER BODY AREAS) 

For any release occurring in a waterbody, the Certificate Holders shall immediately notify DPS 

Staff and NYSDEC of details of the release and the course of action they recommend taking. 

During the performance of any HDD waterbody crossing, contractors monitor the use of NSF 

certified and approved drilling solution and, in the event of a detected release of fluid, implement 

the procedures specified in the approved EM&CP.  If an inadvertent release occurs when 

working beneath the waterway, wetland, or railroad the HDD Subcontractor will be required to 

cease drilling operations and reduce pressures in borehole immediately, and notify the 

Environmental Inspector, the Railroad (if within railroad property), the construction 

management team and the Certificate Holders. The Environmental Inspector, with input from 

the Drill Operator, will evaluate the potential impact of the release on a site-specific basis and 

will determine the appropriate course of action. Prior to construction, the HDD Subcontractor is 

required to develop a detailed, site-specific submittal for general in-stream or in-rail response 

methods and pre-place necessary materials and equipment at or near the site prior to 

construction.  Specific response actions will be determined in consultation with the 

Environmental Inspector and HDD Subcontractor and could include the following: 

• Shutting down or slowing the drill fluid pumps; 

• Modifying the drill fluid properties, add agents to reduce drilling fluid pressures 

and/or to plug/seal release path; 

• Tripping the drill steel back a selected distance and attempt to clear cuttings from the 

annulus to re-establish circulation  

• Stopping drilling activities for 24 hours to allow the bentonite in the subsurface 

pathways to gel and seal the pathways; 

• Evaluate the current drill methods to identify site specific improvements to lower the 

risk of additional inadvertent releases and, 

• Implementation of proper in-wetlands and in upland, road and railroad, hand-

placed sedimentation control measures including, but not limited to straw bales, 

vacuum trucks, silt curtains, containment cells, turbidity curtains, or if suitable, 

sand bags and confinement/filter beds.  These activities will require that 

qualified construction personnel and other support equipment, and supplies be 

prepositioned and readily available at or near the site. 

• Use of a relief well installed at the location of the release.  A well or pit 
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equipped with a subsurface pump to control slurry pressures and future releases 

at that location by evacuating drilling fluid as it accumulates can also be used. 

The relief well can be utilized to immediately lower the borehole pressures in the 

event of an inadvertent release and later to control and manage the release as the 

drilling continues.   

 

8.0 DRILL HOLE ABANDONMENT PLAN 

In the event the HDD Subcontractor must abandon the drilled hole, a plan to fill the abandoned 

hole will be implemented as detailed in the HDD Subcontractor’s supplemental Inadvertent 

Release Contingency Plan and an alternative plan/alignment for crossing shall be evaluated. If 

it becomes necessary to abandon a partially completed hole, the abandoned hole will be filled 

with a mixture of high-yield bentonite, water, and drill spoil. The first ten feet of the bore path 

will be compacted and filled with soil or a cement-bentonite mix to prevent future settlement. 

The Subcontractor submitted site-specific abandonment plan shall be approved by the Design 

Engineer and the Construction Manager prior to being performed in the field. 

After the abandoned hole has been filled, an alternative entry and exit hole and bore path 

alignment will be evaluated by the HDD Subcontractor, Construction Manager, and the Design 

Engineer. The new alignment shall be offset from the abandoned hole by at least 10 feet (except 

at the ends where a 5- foot offset may be used) to help limit the risk of steering difficulties due 

to the presence of a hydraulic connection causing drill fluid loss to the abandoned hole. 
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9.0 CROSSING SPECIFIC DISCUSSION 

9.1 HDD CROSSING #3  

HDD #3 consists of two, straight (in plan view) HDD bores, approximately 1893 and 1894 feet 

long as shown in Appendix B. The HDD bores will pass approximately 35 feet below the estimated 

mudline (assuming a 5’ water depth) to the east of CP Rail railroad tracks at the CP Whitehall 

yard. The approximate center of the HDD bores located under the open water is at latitude 

43.5342°N and longitude -73.4078°W, in Whitehall, NY (see Appendix B). The ground surface 

elevations along the HDD path gently slope down from North to South starting at El. 127 and 

reaching El. 121. About 100’ north of the entry, the drill passes underneath open water in a wetland 

with standing water at about El. 116 (reference datum NAVD 1988).  

The bores will have both horizontal and vertical curves, but no segments of the bore path are 

designed with compound curves (segments with compound curves would have both horizontal and 

vertical curves). Given the presence of wetlands near/in the work areas, we recommend the use of 

barriers to contain potential releases to the ground surface near the exit pits and work area. The 

proposed work at this location must be constructed in accordance with the Article VII Certificate 

and associated EM&CP. 

Ground conditions at HDD #3 Based on the borings drilled for this project, the soil profile for the 

HDD #3 BoreAid analyses will be divided into three [3] layers: Medium dense poorly graded sand, 

medium stiff fat clay, and very soft to soft fat clay. The soil profiles used for BoreAid analyses of 

the HDDs in this segment are presented in Appendix A. 

Specific design considerations for HDD #3 include: 

• General depth of soil cover beneath the estimated mudline of the open water 

body hovers around 35 feet. Preliminary analysis of the bores, assuming 

typical drilling methods, indicates that the lowest maximum allowable 

pressure capacity in the middle of the bore is approximately 58 psi. The total 

circulating pressure estimated to occur in the bore in the middle portion is 

approximately  40 psi assumed standard HDD drilling methods. In the 

remainder of the bore the maximum allowable pressure ranges from 

approximately 0 to 78 psi and the approximate applied slurry pressure during 

drilling ranges from 0 to 50 psi.  A sketch showing the maximum allowable 

pressure and the applied pressure is provided in the summary BoreAid 

analyses in the attached Appendix A. 
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• It appears that there is a potential for releases 10 to 30 feet at either end of the 

bore path.  These should be relatively easily controlled through the use of 

conductive conduit, straw bales, silt fences, erosion control measures and 

vacuum trucks. 

• The entry pits and entry work area have been located at the south end of the 

alignment as there appears to be more space for the assembly of the conduits. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

 

9.2 HDD CROSSING #4 

HDD #4 consists of two, straight bores, approximately 628 and 650 feet long, located at the CP 

Railway east of Old Route 4 and west of the Champlain Hudson Canal. The bores pass underneath 

an 84” RCP with approximately a 16 to 17 foot clearance at approximately 43.5198°N and 

longitude -73.4116°W (approximately Sta. 15141+91), in Whitehall, NY (see Appendix B). The 

ground surface elevations along the HDD path gently undulates between El. 124 and El. 121 for 

the majority of the run before taking a dip to El. 114 at the southern end, approximately 70% 

through the alignment (reference datum NAVD 1988).  

 

Given the presence of wetlands near/in the work areas, we recommend the use of barriers to contain 

potential releases to the ground surface near the exit pits and work area. The proposed work for 

HDD 4 must be constructed in accordance with the Article VII Certificate and associated EM&CP. 
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Ground conditions at HDD #4 –Based on the borings drilled for this project, the soil profile for the 

HDD #4 BoreAid analyses will be divided into five [5] layers: Gravel, loose silt, medium stiff 

clay, and two layers of lower soft clays. The soil profiles used for BoreAid analyses of the HDDs 

in this segment are presented in Appendix A. 

Specific design considerations for HDD #4 currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, road, wetlands, or 

ground surface.  General depth of cover under the 84” RCP is approximately 

16 to 17 feet. Preliminary analyses of the bore indicate the lowest maximum 

allowable pressure capacity in the middle of the bores to be approximately 51 

psi. The total circulating pressure estimated to occur in the middle portion of 

the bore is approximately 24 psi assuming standard HDD drilling methods. In 

the remainder of the bores the maximum allowable pressure ranges from 

approximately 0 to 74 psi and the approximate applied slurry pressure during 

drilling ranges from 0 to 29 psi.  Sketches showing the maximum allowable 

pressure and the applied pressure is provided in the summary BoreAid 

analyses in the attached Appendix A. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• It appears that there is a potential for releases 0 to 10 feet at the exit of the 

bore path.  This should be relatively easily controlled through the use of 

conductive conduit, straw bales, silt fences, erosion control measures and 

vacuum trucks. 

• Due to the work zones being located within wetlands, measures to mitigate 

the potential inadvertent release are required: 

• Barriers to contain the releases to the ground surface, railroad 

surface and provisions to clean it up (such as use of a vacuum 

truck). 

• In addition, down the hole slurry pressure monitoring and/or 

conductor casings may be implemented to limit the potential for 

releases depending on the details of the HDD Subcontractor’s 

selected means and methods. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 
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• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

 

9.3 HDD CROSSING #4A 

HDD #4A consists of two straight HDD bores, approximately 755 feet long, that cross from the 

west side of the CP Rail railroad tracks, under two sets of tracks, and to the east side approximately 

500 feet east of the Champlain Canal. The bores cross underneath the tracks at a depth range 

between 33 to 34 feet at approximately latitude 43.5131°N and longitude -73.4135°W in 

Whitehall, NY (see Appendix B). The ground surface elevations along the HDD path gently builds 

from around El. 116 to El. 124 under the tracks and then gently back down to around El. 113 on 

the south end of the alignment (reference datum NAVD 1988). Given the presence of wetlands 

near/in the work areas, we recommend the use of barriers to contain potential releases to the ground 

surface near the exit pits and work area. The proposed work for HDD 4Amust be constructed in 

accordance with the Article VII Certificate and associated EM&CP.    

Ground conditions at HDD #4A – The soil conditions at this location were estimated based on 

nearby borings since no subsurface investigations were conducted along the alignment. It is 

recommended that the HDD subcontractor drill a test boring at the start of construction at the HDD 

4A site before starting the HDD to confirm the ground conditions. Based on the adjacent borings, 

the soil profile for HDD #4A BoreAid analysis was divided into three [3] layers: gravel, medium 

stiff lean clay, and very soft to soft fat clay.  The soil profiles used for BoreAid analyses of the 

HDDs in this segment are presented in Appendix A. 

Specific design considerations for HDD #4A currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, rail, road, wetlands, 

or ground surface.  General depths of cover under the rail are between 33 and 

34 feet for both bore paths. Preliminary analyses of the bore indicate the 



 

Inadvertent Release Contingency Plan for HDD Segment 3 – Package 1C 

Crossing Specific Discussion Page 24 

Case 10-T-0139 

lowest maximum allowable pressure capacity in the middle of the bore to be 

approximately 49 psi. The total circulating pressure estimated to occur in the 

middle portion of the bore is approximately 19 psi assuming standard HDD 

drilling methods. In the remainder of the bores the maximum allowable 

pressure ranges from approximately 0 to 49 psi and the approximate applied 

slurry pressure during drilling ranges from 0 to 21 psi.  Sketches showing the 

maximum allowable pressure and the applied pressure is provided in the 

summary BoreAid analyses in the attached Appendix A. 

• It appears that a potential for releases in the starting and ending 0 to 35 feet 

of each bore near the entry and exit pits exists. These should be relatively 

easily controlled through the use of conductive conduit, straw bales, silt 

fences, erosion control measures and vacuum trucks. 

• Due to the work zones being located within wetlands, measures to mitigate 

the potential inadvertent release are required: 

• Barriers to contain the releases to the ground surface, railroad 

surface and provisions to clean it up (such as use of a vacuum 

truck). 

• In addition, down the hole slurry pressure monitoring and/or 

conductor casings may be implemented to limit the potential for 

releases depending on the details of the HDD Subcontractor’s 

selected means and methods. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 
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9.4 HDD CROSSING #5 

HDD #5 consists of two, straight, HDD bores, approximately 735 and 760 feet long, both located 

on the East side of CP Rail railroad tracks in Whitehall, NY. The middle of both bores cross 

underneath an arm of the Champlain canal, using an assumed 5 foot water depth, between 21 to 

22 feet below the estimated mudline between approximately latitude 43.5100°N and longitude -

73.4140°W in Whitehall, NY (see Appendix B). The ground surface elevations along the HDD 

path gently undulates around El. 117 to El. 124 aside from an El. drop to approximately El. 111 

at the canal edges (reference datum NAVD 1988). The culverts have inverts at a range of El. 

107.7 to El. 109.2 (reference datum NAVD 1988). The proposed work for HDD5 must be 

constructed in accordance with the Article VII Certificate and associated EM&CP.    

Ground conditions at HDD #5 –Based on the borings drilled for the project and the elevation and 

location of that bore, the soil profile for the HDD #5 BoreAid analyses will be divided into three 

[3] layers: gravel, medium stiff lean clay, and soft fat clay.  The soil profiles used for BoreAid 

analyses of the HDDs in this segment are presented in Appendix A. 

Specific design considerations for HDD #5 currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, road, wetlands, or 

ground surface.  General depths of cover under the estimated mudline are 21 

to 22 feet for both bore paths. Preliminary analyses of the bore indicate the 

lowest maximum allowable pressure capacity in the middle of the bore to be 

approximately 54 psi. The total circulating pressure estimated to occur in the 

bore in the middle portion of the bore is approximately 25 psi assuming 

standard HDD drilling methods. In the remainder of the bores the maximum 

allowable pressure ranges from approximately 0 to 58 psi and the 

approximate applied slurry pressure during drilling ranges from 0 to 26 psi.  

Sketches showing the maximum allowable pressure and the applied pressure 

is provided in the summary BoreAid analyses in the attached Appendix A. 

• It appears that a potential for releases in the ending 0 to 10 feet of each bore 

exists. This should be relatively easily controlled through the use of 

conductive conduit, straw bales, silt fences, erosion control measures and 

vacuum trucks. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 
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• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

 

9.5 HDD CROSSING #6 

HDD #6 consists of two horizontally curved HDD bores, approximately 1339 and 1453 feet long. 

Both bores ross CP Rail railroad tracks diagonally, curve, and then cross underneath a water way 

at an 84” RCP in Whitehall, NY. The bores pass underneath the tracks at a depth between 30 and 

39 feet. The clearance underneath the estimated mudline at the 84” RCP is 20 feet at approximately 

latitude 43.4975°N and longitude -73.4207°W in Whitehall, NY (see Appendix B). The ground 

surface elevations along the HDD path ends hover around El. 120 with the tracks at the center of 

the path reaching a peak at El. 127 (reference datum NAVD 1988). The culvert invert ranges El. 

112.3 (on the west side of the tracks) to El. 109.4 (on the east) (reference datum NAVD 1988).  

The bores will have both horizontal and vertical curves, but no segments of the bore path are 

designed with compound curves (segments with compound curves would have both horizontal and 

vertical curves). Given the presence of wetlands near/in the work areas, we recommend the use of 

barriers to contain potential releases to the ground surface near the exit pits and work area.  The 

proposed work for HDD 6 must be constructed in accordance with the Article VII Certificate and 

associated EM&CP.    

Ground conditions at HDD #6 –Based on the borings drilled for the project, the soil profile for the 

HDD #6 BoreAid analyses will be divided into five [5] layers: Loose silt, medium stiff lean clay, 

second layer of loose silt, poorly graded medium dense sand, and soft clay. The soil profiles used 

for BoreAid analyses of the HDDs in this segment are presented in Appendix A. 
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Specific design considerations for HDD #6 currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, road, wetlands, or 

ground surface.  General depths of cover under the CP Rail railroad tracks are 

39 feet. Both bores cross underneath the waterway at the 84” RCP with a 

clearance of 20 feet under estimated mudline. Preliminary analyses of the 

bore indicate the lowest maximum allowable pressure capacity in the middle 

of bores to be approximately 53 psi. The total circulating pressure estimated 

to occur in the bore in the middle portion of the bore is approximately 30 psi 

assuming standard HDD drilling methods. In the remainder of the bores the 

maximum allowable pressure ranges from approximately 0 to 76 psi and the 

approximate applied slurry pressure during drilling ranges from 0 to 38 psi.  

Sketches showing the maximum allowable pressure and the applied pressure 

is provided in the summary BoreAid analyses in the attached Appendix A. 

• It appears that a potential for releases in the starting 5 to 10 feet of each bore 

and the ending 60 feet exists. This should be relatively easily controlled 

through the use of conductive conduit, straw bales, silt fences, erosion control 

measures and vacuum trucks. 

• Due to the work zones being located within wetlands, measures to mitigate 

the potential inadvertent release are required: 

• Barriers to contain the releases to the ground surface, railroad 

surface and provisions to clean it up (such as use of a vacuum 

truck). 

• In addition, down the hole slurry pressure monitoring and/or 

conductor casings may be implemented to limit the potential for 

releases depending on the details of the HDD Subcontractor’s 

selected means and methods. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 



 

Inadvertent Release Contingency Plan for HDD Segment 3 – Package 1C 

Crossing Specific Discussion Page 28 

Case 10-T-0139 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

 

9.6 HDD CROSSING #7 

HDD #7 consists of two, straight, HDD bores, approximately 1305 feet long, passing 

approximately 40 feet below estimated mudlines of standing water/wetlands located 

approximately 55 to 74 feet west of CP Rail railroad tracks in Whitehall, NY. The bores run from 

approximately latitude 43.4903°N and longitude 73.4248°W to latitude 43.4869°N and longitude  

73.4262°W, see Appendix B. The ground surface elevations along the HDD path gently undulates 

between El. 121 and El. 119 (reference datum NAVD 1988). The depth of water at this crossing 

is not known, a water depth of 5 feet was assumed for design purposes and analysis. Given the 

presence of wetlands in the work areas, we recommend the use of barriers to contain potential 

releases to the ground surface near the entry and exit pits and work area. The proposed work for 

HDD #7 must be constructed in accordance with the Article VII Certificate and associated 

EM&CP.   

Ground conditions at HDD #7 –Based on the borings drilled for the project and the elevation and 

location of that bore, the soil profile for the HDD #7 BoreAid analyses will be divided into three 

[3] layers: poorly graded medium dense sand, stiff lean clay, and soft to very soft fat clay.  The 

soil profiles used for BoreAid analyses of the HDDs in this segment are presented in Appendix A. 

Specific design considerations for HDD #7 currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, road, wetlands, or 

ground surface.  General depths of cover under the estimated mudline are 40 

feet. Preliminary analyses of the bore indicate the lowest maximum allowable 

pressure capacity in the middle of the bore to be approximately 50 psi. The 

total circulating pressure estimated to occur in the middle portion of the bore 

is approximately 40 psi assuming standard HDD drilling methods. In the 

remainder of the bores the maximum allowable pressure ranges from 

approximately 0 to 60 psi and the approximate applied slurry pressure during 

drilling ranges from 0 to 47 psi.  Sketches showing the maximum allowable 

pressure and the applied pressure is provided in the summary BoreAid 

analyses in the attached Appendix A. 
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• It appears that a potential for releases in the starting and ending 5 to 30 feet 

of each bore at the entry and exit pits exists. These should be relatively easy 

to control through the use of conductive conduits, strawbales, silt fences, 

erosion control measures and vacuum trucks. 

• Due to the work zones being located within wetlands, measures to mitigate 

the potential inadvertent release are required: 

• Barriers to contain the releases to the ground surface, railroad 

surface and provisions to clean it up (such as use of a vacuum 

truck). 

• In addition, down the hole slurry pressure monitoring and/or 

conductor casings may be implemented to limit the potential for 

releases depending on the details of the HDD Subcontractor’s 

selected means and methods. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

 

9.7 HDD CROSSING #8 

HDD #8 consists of two straight HDD bores, approximately 655 and 838 feet long, both crossing 

from the western side of the CP Rail railroad tracks to the east side, located east of State Route 4 

and west of N. Old Route 4. They will be passing approximately 29 feet (El 104) below the top 

of rail of the CP Railway and 17 feet below a 28”x48” box culvert in Whitehall, Washington 

County, New York. The bores run from approximately latitude 43.2847°N and longtidue 

73.25451°W to latitude 43.2839°N and longitude 73.2547°W, see Appendix B. The ground 

surface elevations along the HDD path gently undulates between El. 133 and El. 129, with the 
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largest change in elevation occurring within the first 20% of the bores (reference datum NAVD 

1988). The proposed work for HDD #8 must be constructed in accordance with the Article VII 

Certificate and associated EM&CP.    

Ground conditions at HDD #8 –Based on the borings drilled for this project, the soil profile for the 

HDD #8 BoreAid analyses will be divided into two [2] layers: Poorly graded sand and medium 

stiff fat clay. The soil profiles used for BoreAid analyses of the HDDs in this segment are presented 

in Appendix A. 

Specific design considerations for HDD #8 currently include: 

• Depth of cover during profile design (based on soil borings) to limit the 

potential inadvertent break through to the water bodies, road, wetlands, or 

ground surface. General depth of cover under the CP railway is 29 feet near 

the centers of the bore paths. Preliminary analyses of the bore indicate the 

lowest maximum allowable pressure capacity in the middle of the bore to be 

approximately 52 psi. The total circulating pressure estimated to occur in the 

bore in the middle portion of the bore is approximately 20 psi assuming 

standard HDD drilling methods. In the remainder of the bores the maximum 

allowable pressure ranges from approximately 0 to 65 psi and the 

approximate applied slurry pressure during drilling ranges from 0 to 25 psi.  

Sketches showing the maximum allowable pressure and the applied pressures 

for each conduit is provided in the summary BoreAid analyses in the attached 

Appendix A. 

• It appears that a potential for releases in the starting and ending 5 to 20 feet 

of each bore near entry and exit pit exists. This should be relatively easily 

controlled through the use of conductive conduit, straw bales, silt fences, 

erosion control measures and vacuum trucks. 

• Generally, for the formation of inadvertent releases, the more critical stage of 

the HDD process tends to be during the initial pilot hole drilling when the 

annular space between the bore sidewall and the drill string is the smallest. 

• Adjusting the drill alignment to miss existing infrastructure including 

existing utilities, and other obstacles,  

• Establishing a drill alignment line that allows for gradual angular changes to 

minimize pressure build-up, 

• Requiring drilling fluid composition and drilling procedures that minimize 

drilling fluid pressures, 

• Requiring drilling fluids that adequately address site-specific drilling concerns while 
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posing the least threat to the environment, and 

• Requiring monitoring and controlling drilling fluid pressures with down-the-hole 

sensors during pilot hole drilling. 

• Due to the work zones being located within wetlands, measures to mitigate 

the potential inadvertent release are required: 

• Barriers to contain the releases to the ground surface, railroad 

surface and provisions to clean it up (such as use of a vacuum 

truck). 

• In addition, down the hole slurry pressure monitoring and/or conductor casings may 

be implemented to limit the potential for releases depending on the details of the 

HDD Subcontractor’s selected means and methods. 
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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P
ipe A

pplication:   E
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able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D
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P
ipe L

ength:   1904.99 ft

Internal P
ressure:   0 psi

B
orehole D
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S
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S
urface S
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S
hort Term

 M
odulus:   57500 psi
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ong Term

 M
odulus:   28200 psi
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hort Term

 Poisson R
atio:   0.35
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 Poisson R
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ipe U
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tress (S
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urface-pipe friction coefficient at entrance:   0.5
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urface-pipe friction coefficient in borehole:   0.3
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ipe-soil friction angle:   30
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lurry U
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eight:   93.64118 lb/ft3
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ressure:   10 psi
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allast U
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eight:   62.42746 lb/ft3
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P
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ated M

axim
um

 
P
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P
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0.00 in
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77.758 psi

62.450 psi

1
8.00 in
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77.700 psi

62.270 psi

2
12.00 in

16.13 in
77.616 psi

62.017 psi

N
ote: T

he m
axim
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 bore pressures presented in this table are the m
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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D
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ipe D

R
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P
ipe L
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B
orehole D

iam
eter:   0.531000018119812 ft

S
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S
urface S
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 M
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L
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 M
odulus:   28200 psi
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 Poisson R
atio:   0.35

L
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 Poisson R
atio:   0.45

P
ipe U
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hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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S
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1.19 in

R
od L

ength
15.00 ft

R
od D

iam
eter

3.5 in

D
rill R

ig L
ocation

(0.00, 0.00, 0.00)  ft

V I BoreAid



Powered by S
oil S

u
m

m
ary

N
um

ber of L
ayers: 5

S
oil L

ayer #1 U
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S, G
ravel (G

), G
M

D
epth: 6.00 ft

U
nit W

eight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

P
hi: 37.00, S

.M
.: 1000.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
SC

S, Silt (M
), M

L

D
epth: 2.00 ft

U
nit W

eight: 80.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 50.00, C

oh: 4.40 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

D
epth: 15.50 ft

U
nit W

eight: 80.0000 (dry), 110.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 300.00, C

oh: 5.50 [psi]

S
oil L

ayer #4 U
SC

S, C
lay (C

), C
H

D
epth: 6.50 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 3.10 [psi]

S
oil L

ayer #5 U
SC

S, C
lay (C

), C
H

D
epth: 10.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 3.10 [psi]
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P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   645.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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D
eform

ed
C

ollapsed

E
arth P

ressure
6.8

14.8

W
ater P

ressure
7.9

7.9

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

14.7
22.7

D
eflection

E
arth L

oad D
eflection

1.845
4.036

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
1.978

4.168

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

66.2
102.3
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stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

11031.9
11031.9

P
ullback Stress [psi]

307.7
307.7

P
ullback Strain

5.351E
-3

5.351E
-3

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

307.7
332.6

Tensile S
train

5.351E
-3

6.232E
-3

N
et E

xternal Pressure =
 18.0 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb
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R
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 N
um

ber
In
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iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
61.383 psi

48.194 psi

1
8.00 in

12.00 in
61.145 psi

44.345 psi

2
12.00 in

16.13 in
60.810 psi

43.969 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   40.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
1.21

— Current1.16

1.10

1.04

0.98

0.92
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0.81

0.75

0.69

0.63
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Length of pipe inside bore [ft]
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Pull Back Stress [psi]x102
3.38

— Current3.22
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1.76
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1010.00
0.00 5.87 11.74 17.61 23.48 29.35 35.21 41.08 46.95 52.82 58.69 64.56
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Axial Stress [psi]x102
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— Current3.47
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2.16

1.97

1.78
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0.00 5.87 11.74 17.61 23.48 29.35 35.21 41.08 46.95 52.82 58.69 64.56
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O
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— Allowable (Avg.) — Allowable (Local) — Limiting: Pilot (avg)

Maximum Allowable Bore Pressure1x106.75
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Friction Loss — Static — Circulating |||||| Potential Hydrofracture Locations— Allowable (Avg.) — Allowable (Local)
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D
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ed
C
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E
arth P

ressure
6.8

14.8

W
ater P

ressure
7.9

7.9

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

14.7
22.7

D
eflection

E
arth L

oad D
eflection

1.845
4.036

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
1.978

4.168

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

66.2
102.3
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u

m
m
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F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

11031.9
11031.9

P
ullback Stress [psi]

307.7
307.7

P
ullback Strain

5.351E
-3

5.351E
-3

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

307.7
332.6

Tensile S
train

5.351E
-3

6.232E
-3

N
et E

xternal Pressure =
 18.0 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb
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C
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A
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F
actor of S

afety
C

h
eck

D
eflection [%

]
1.978

7.5
3.8

O
K

U
nconstrained C

ollapse [psi]
20.5

115.7
5.6

O
K

C
om

pressive W
all Stress [psi]

66.2
1150.0

17.4
O

K
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 A
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C
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A

llow
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F
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afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
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ollapse [psi]
30.5

237.4
7.8

O
K

Tensile S
tress [psi]

332.6
1200.0

3.6
O

K
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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p
u
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u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   2'' (2.375'')

P
ipe D

R
:   9

P
ipe L

ength:   645.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   0.531000018119812 ft

S
ilo W

idth:   0.531000018119812 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3

V I BoreAid



Powered by In
-service L

oad
 S

u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
6.8

14.8

W
ater P

ressure
7.9

7.9

S
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ressure
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D
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E
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4.036

B
uoyant D
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eissner E

ffect
0

0

N
et D

eflection
1.875
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C
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pressive Stress [psi]
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102.3
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F
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@
M
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 F
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A
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u
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P
ullback Force [lb]
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P
ullback Stress [psi]
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P
ullback Strain

6.440E
-3
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-3

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
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-5

Tensile S
tress [psi]
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375.2

Tensile S
train

6.440E
-3

6.623E
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N
et E

xternal Pressure =
 18.0 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F
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 137.3 lb
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K

U
nconstrained C
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K
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C
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D
eflection [%

]
0.014

7.5
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O
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U
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O
K

Tensile S
tress [psi]
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O
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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N
um
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ayers: 3

S
oil L

ayer #1 U
SC

S, G
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), G
M

D
epth: 4.00 ft

U
nit W

eight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 100.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
SC

S, C
lay (C

), C
L

D
epth: 8.00 ft

U
nit W

eight: 80.0000 (dry), 110.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 7.30 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

D
epth: 30.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 8.70 [psi]
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 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   765.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
16.1

16.1

W
ater P

ressure
10.2

10.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

26.3
26.3

D
eflection

E
arth L

oad D
eflection

4.378
4.378

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
4.510

4.510

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

118.4
118.4

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

12249.6
12249.6

P
ullback Stress [psi]

341.6
341.6

P
ullback Strain

5.941E
-3

5.941E
-3

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

341.6
365.2

Tensile S
train

5.941E
-3

6.799E
-3

N
et E

xternal Pressure =
 18.7 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb
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alculated

A
llow
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F
actor of S

afety
C

h
eck

D
eflection [%

]
4.510

7.5
1.7

O
K

U
nconstrained C

ollapse [psi]
26.3

92.3
3.5

O
K

C
om

pressive W
all Stress [psi]

118.4
1150.0

9.7
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
nconstrained C

ollapse [psi]
26.8

235.1
8.8

O
K

Tensile S
tress [psi]

365.2
1200.0

3.3
O

K
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R
eam

 N
um

ber
In

itial D
iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
48.852 psi

62.230 psi

1
8.00 in

12.00 in
48.776 psi

62.135 psi

2
12.00 in

16.13 in
48.667 psi

61.999 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   20.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   2378.4
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Pull Back Force [lb]x104
1.35

— Current1.28

1.22

1.16

1.10

1.03

0.97

0.91

0.85

0.78

0.72

x1010.66
0.00 6.96 13.92 20.89 27.85 34.81 41.77 48.73 55.69 62.66 69.62 76.58

Length of pipe inside bore [ft]
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Pull Back Stress [psi]x102
3.76

— Current3.58

3.41

3.24

3.06

2.89

2.71

2.54

2.36

2.19

2.01

x1011.84
0.00 6.96 13.92 20.89 27.85 34.81 41.77 48.73 55.69 62.66 69.62 76.58

Length of pipe inside bore [ft]
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26
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Axial Stress [psi]x102
4.02

— Current3.82

3.62

3.42

3.23

3.03

2.83

2.63

2.43

2.24

2.04

x1011.84
0.00 6.96 13.92 20.89 27.85 34.81 41.77 48.73 55.69 62.66 69.62 76.58

Length of pipe inside bore [ft]
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— Allowable (Avg.) — Allowable (Local) — Limiting: Pilot (avg)

Maximum Allowable Bore Pressure1x106.85

6.23

\ \\
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Friction Loss — Static — Circulating |||||| Potential Hydrofracture Locations— Allowable (Avg.) — Allowable (Local)

Maximum Allowable Bore Pressure1x106.85

6.23

\ \\
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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V I BoreAid®

A

A



Powered by In
p

u
t S

u
m

m
ary

S
tart C

oordinate
(0.00, 0.00, 115.42)  ft

E
nd C

oordinate
(766.00, 0.00, 155.33)  ft

P
roject L

ength
 

766.00 ft

P
ipe Type

H
D

PE

O
D

 C
lassification
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S

P
ipe O

D
2.375 in

P
ipe D

R
9.0

P
ipe T

hickness
0.26 in

R
od L

ength
15.00 ft

R
od D
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3.5 in

D
rill R
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ocation

(0.00, 0.00, 0.00)  ft
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u
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m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   2'' (2.375'')

P
ipe D

R
:   9

P
ipe L

ength:   765.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   0.531000018119812 ft

S
ilo W

idth:   0.531000018119812 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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D
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ed
C

ollapsed

E
arth P

ressure
16.1

16.1

W
ater P

ressure
10.2

10.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

26.3
26.3

D
eflection

E
arth L

oad D
eflection

4.378
4.378

B
uoyant D

eflection
0.029

0.029

R
eissner E

ffect
0

0

N
et D

eflection
4.407

4.407

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

118.4
118.4

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

707.5
707.5

P
ullback Stress [psi]

404.2
404.2

P
ullback Strain

7.030E
-3

7.030E
-3

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
9.896E

-5

Tensile S
tress [psi]

404.2
407.7

Tensile S
train

7.030E
-3

7.190E
-3

N
et E

xternal Pressure =
 18.7 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F

orce =
 137.3 lb
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]
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7.5
1.7

O
K

U
nconstrained C

ollapse [psi]
26.3

93.1
3.5

O
K

C
om

pressive W
all Stress [psi]

118.4
1150.0

9.7
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
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le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.014

7.5
524.3

O
K

U
nconstrained C

ollapse [psi]
26.8

233.4
8.7

O
K

Tensile S
tress [psi]

407.7
1200.0

2.9
O

K
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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S
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hickness
1.19 in

R
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ength
15.00 ft
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D
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(0.00, 0.00, 0.00)  ft
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epth: 4.00 ft

U
nit W

eight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

P
hi: 0.00, S
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.: 100.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
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lay (C
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L

D
epth: 8.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S
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.: 200.00, C

oh: 7.30 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

D
epth: 30.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 8.70 [psi]
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u
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m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   720.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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u
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P
ullback Force [lb]

12466.7
12466.7

P
ullback Stress [psi]

347.7
347.7

P
ullback Strain

6.047E
-3

6.047E
-3

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E
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Tensile S
tress [psi]

347.7
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6.047E
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N
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xternal Pressure =
 18.8 [psi ]

B
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eflection =
 0.1

H
ydrokinetic F
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eflection [%
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3.315

7.5
2.3
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K

U
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ollapse [psi]
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4.1
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K

C
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P
ressure (A
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E
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P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
58.142 psi

60.390 psi

1
8.00 in

12.00 in
58.061 psi

60.307 psi

2
12.00 in

16.13 in
57.944 psi

60.188 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
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um
 pressures should be com

pared to the
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ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.
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Shear R
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Shear Stress [F
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 D
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Y
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6
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o

3
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 R
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D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m
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-P
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P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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P
ipe-soil friction angle:   30
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eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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P
ipe A

pplication:   E
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P
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D
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C
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P
ipe O
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P
ipe D
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P
ipe L
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Internal P
ressure:   0 psi

B
orehole D
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S
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S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45
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ipe U
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ong Term
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S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U
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al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
75.791 psi

85.829 psi

1
8.00 in

12.00 in
75.449 psi

84.758 psi

2
12.00 in

16.13 in
74.968 psi

83.299 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   40.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
2.66

— Current2.53

2.40

2.28

2.15

2.02

1.89

1.76

1.63

1.50

1.38

x1021.25
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Pull Back Stress [psi]x102
7.42

— Current7.06

6.71

6.35

5.99

5.63

5.27

4.91

4.55

4.20

3.84

x1023.48
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1020.00
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Axial Stress [psi]x102
7.64

— Current7.26

6.89

6.51

6.13

5.75

5.37

4.99

4.61

4.24

3.86

x1023.48
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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— Allowable (Avg.) — Allowable (Local) — Limiting: Pilot (avg)

Maximum Allowable Bore Pressure1x109.44

8.58

I
7.72 /

i
I
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i6.87 i

CD 6.01D
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0
CL 5.15
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0.86
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O
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Friction Loss — Static — Circulating |||||| Potential Hydrofracture Locations— Allowable (Avg.) — Allowable (Local)

Maximum Allowable Bore Pressure1x109.44

8.58

I
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i
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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oordinate
(0.00, 0.00, 120.32)  ft

E
nd C

oordinate
(1451.00, 0.00, 116.43)  ft

P
roject L

ength
 

1451.00 ft

P
ipe Type

H
D

PE

O
D

 C
lassification

IP
S

P
ipe O

D
2.375 in

P
ipe D

R
9.0

P
ipe T

hickness
0.26 in

R
od L

ength
15.00 ft

R
od D

iam
eter

3.5 in

D
rill R

ig L
ocation

(0.00, 0.00, 0.00)  ft
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 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   2'' (2.375'')

P
ipe D

R
:   9

P
ipe L

ength:   1470.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   0.531000018119812 ft

S
ilo W

idth:   0.531000018119812 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
1.3

14.7

W
ater P

ressure
12.2

12.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

13.5
26.9

D
eflection

E
arth L

oad D
eflection

1.694
4.199

B
uoyant D

eflection
0.029

0.029

R
eissner E

ffect
0

0

N
et D

eflection
1.723

4.229

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

60.5
120.9

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

1290.6
1290.6

P
ullback Stress [psi]

737.4
737.4

P
ullback Strain

1.282E
-2

1.282E
-2

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
9.896E

-5

Tensile S
tress [psi]

737.4
737.4

Tensile S
train

1.282E
-2

1.292E
-2

N
et E

xternal Pressure =
 20.2 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F

orce =
 137.3 lb
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n
alysis

C
alculated

A
llow

ab
le

F
actor of S

afety
C

h
eck

D
eflection [%

]
1.723

7.5
4.4

O
K

U
nconstrained C

ollapse [psi]
21.7

132.0
6.1

O
K

C
om

pressive W
all Stress [psi]

60.5
1150.0

19.0
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.014

7.5
524.3

O
K

U
nconstrained C

ollapse [psi]
31.7

212.0
6.7

O
K

Tensile S
tress [psi]

737.4
1200.0

1.6
O

K
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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H
D

D
 #7

S
tart D

ate: 02-23-2022

E
nd D

ate: 02-23-2022

D
esigner:

M
C

S

C
H

A

D
escription:
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S
tart C

oordinate
(0.00, 0.00, 118.40)  ft

E
nd C

oordinate
(1305.00, 0.00, 124.40)  ft

P
roject L

ength
 

1305.00 ft

P
ipe Type

H
D

PE

O
D

 C
lassification

IP
S

P
ipe O

D
10.750 in

P
ipe D

R
9.0

P
ipe T

hickness
1.19 in

R
od L

ength
15.00 ft

R
od D

iam
eter

3.5 in

D
rill R

ig L
ocation

(0.00, 0.00, 0.00)  ft
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oil S

u
m

m
ary

N
um

ber of L
ayers: 3

S
oil L

ayer #1 U
SC

S, Sand (S), SP

F
rom

 A
ssistant

U
nit W

eight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

P
hi: 34.00, S

.M
.: 500.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
SC

S, C
lay (C

), C
L

F
rom

 A
ssistant

U
nit W

eight: 100.0000 (dry), 120.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 400.00, C

oh: 5.60 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

F
rom

 A
ssistant

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 3.10 [psi]
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 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   1320.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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-service L

oad
 S

u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
13.7

16.8

W
ater P

ressure
20.3

20.3

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

34.0
37.1

D
eflection

E
arth L

oad D
eflection

3.740
4.571

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
3.872

4.703

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

153.1
166.8

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

22225.7
22225.7

P
ullback Stress [psi]

619.8
619.8

P
ullback Strain

1.078E
-2

1.078E
-2

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

619.8
642.8

Tensile S
train

1.078E
-2

1.163E
-2

N
et E

xternal Pressure =
 34.9 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb
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n
alysis

C
alculated

A
llow

ab
le

F
actor of S

afety
C

h
eck

D
eflection [%

]
3.872

7.5
1.9

O
K

U
nconstrained C

ollapse [psi]
36.0

97.7
2.7

O
K

C
om

pressive W
all Stress [psi]

153.1
1150.0

7.5
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
nconstrained C

ollapse [psi]
45.9

218.1
4.7

O
K

Tensile S
tress [psi]

642.8
1200.0

1.9
O

K
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 A
llow
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le B

ore P
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re S
u

m
m

ary

R
eam

 N
um

ber
In

itial D
iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
59.964 psi

53.067 psi

1
8.00 in

12.00 in
59.926 psi

53.023 psi

2
12.00 in

16.13 in
59.871 psi

52.961 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   40.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.670 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
2.44

— Current2.32

2.20

2.08

1.96

1.84

1.72

1.60

1.48

1.36

1.24

x1021.12
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO
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Pull Back Stress [psi]x102
6.82

— Current6.48

6.15

5.81

5.48

5.14

4.81

4.47

4.14

3.80

3.47

x1023.13
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1020.00
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO
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Axial Stress [psi]x102
7.07

— Current6.71

6.35

6.00

5.64

5.28

4.92

4.56

4.21

3.85

3.49

x1023.13
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO
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— Allowable (Avg.) — Allowable (Local) — Limiting: Pilot (avg)
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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c i !ii PROPOSED 5’X10’X5’ EXIT PIT 
CP RAIL CANADIAN MAINLINE >' 
MP 75.44

S

yc;
N. ______I xyC-*

v /> 7
 

1 \- w/ \
/•__ XyArX

&vwjr

i 2r x/ /r i \ \N \ 7v/ \ II 11 Legendco /x J K ( 3
"/ X

(N \ i \ sC-642.1■X r\ ; l\ \ i h jX \u7\ \X / <yo / ^ Cs>
nV\ \i \ i .

/ M f s" 
I / M

I:\ flX 1 /X\ \J \-\ J \ /\ ;
i/i X 1/4X /30 Aspliol t/: . x \ ASPHALTA> r,x « \

N x\
y ^N-. x) Hill\ c ^XO \'---------- X<“■> l y'r’ /\ r \^x_ \\\ rx /C\J

Bedrock Bedrock
uo

O’' Boulder Boulder
r l T0 50 100 CH Fot CLAY

PROPOSED HDD 4 PLAN VIEWu
CH-MH SILTY Fa-t CLAYr Scale in feet

777CONDUIT 2O Lean CLAY
CL

CL-ML SILTY CLAY
CL B CONCRETE Concrete: .
CM

Fill FillO
V 2E GC CLAYEY GRAVELVI

a GC-GM SILTY CLAYEY GRAVELCXI
NJ
O GM SILTY GRAVELo J

r^17-^ a
OO Poorly Graded GRAVELGP

eqoVip—
Poorly Graded Gravel with CLAYGP-GCNJ

’od Poorly Graded GRAVEL with SILTGP-GM
c;
v:

GW Well Graded GRAVEL> PROPOSED 40’X80’ WORKZONEx
PROPOSED 40’X120’ WORKZONE tX5628.0’, RHO = 120(K*CM)/W GV-GL Well Graded GRAVEL with CLAY

H3(V
GV-GM Well Graded GRAVEL with SILT

130 1307o
3’ MIN. 1 Limestone LimestoneJ' MIN.: . B114.4-1 

ELEVATION: 123’
O

f Elastic SILTMHEXISTING GRADE yr-O EXISTING GRADE K—114.6
ELEVATION: 121.8’

125- -125x y SILTO MLN a □ H □ RGANIC Fot CLAY
C Y yc: EXISTING 84” RCP 

INV: 108.5
120- -120 □ L □RGANIC Lean CLAYx

□ L/DH □ RGANIC SDIL:v rc rc «
o PEAT15’± EXIT POINT 

CP RAIL
CANADIAN MAINLINE 
MP 75.44

115-- -115A 13’±::
% #

Rock Rock
tO

N - ENTRY POINT 
110-- CP RAIL

I CANADIAN MAINLINE
- MP 75.57---------------

%
Sandstone sandstonev <rCD 5r -110etc ws ^

Q cy,
cv x /
«S “X x/

CL CLAYEY LANDPVCc: 1

\PVT/ 7;%
ao LILT. CLAYEY LANDPROPOSED 5’X10’X5’ 

EXIT PIT
LC-LM33’± 32’±

§ T
O x
^ o

%
CHALE Ghale105- -105V< PROPOSED 5’X10’X5’ 

ENTRY PIT---------------
<o X SILTSTDNE Siltstoneo 57

% #: T..r 19± CM CILTY LAND
% <#

CL
100- -100200’ RADIUS OVERBEND 

TO BE EXCAVATED 
(POST HDD)

0=10” HDPE DR 9 IPS 19± Poorly Graded SANDSP

%
O

200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)------------------

70 Poorly Graded SAND with CLAYSP-SC
o

95- ■ -95 Poorly Graded SANB with SILTSP-SM

a Well graded SANBSW
PVC7 7 PVT

RHO, 35-37’ sw-sc Well Graded SAND with CLAYo 90- ■ -90 Ll±lV< GW-CM Well Graded LAND with GILT101.5’CL

S2 T opsoil T opsoile> 85 h6§5 \77; Gravel or Conglonerate 1-1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 7+ IJCGC 601
11Cl

CubgroywocLeUCGC r54/
20 ti

IJCGC 670 Interbedded C and stone and Chole
X

UCGC 702 iJuar tzite7

UCGC 705 Cchis tO

Wk UCGC 705 CcLiist:
UCGC 708 Gneiss10< T

USGS 708 GneissQC

AQ —
USGS 718 Granite 1

O
Void Void771

PROPOSED HDD 4 PROFILE: 7 Water Water
07:

07 7 Weathered Rock Undef inedCONDUIT 2
7 7

Water Table during drilling50 100 50 Water Table77
77 Scale in feet Delayed Water 

Table
Water Table after drillingcue XZ

77
CD
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IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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B

A

4321

C-303
ES

AS NOTED
ES JEO X

PLAN AND PROFILE - HDD 4A, CONDUIT 1

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

\ X "*■

Z\ \ \ \
' \ \ \ \ 
\ \ X 
X x ux

X X X \ X
V\(X \ 

X \ X X. 
XX X x

X X x \
X X X C X X X Xx X X > X X X X XHWX x

54!t?OAD_R.o.
X X X X X X XX X X X X X

s\ XCV XX X X\ X X 3X > ABANDONED POLE TO BE 
REMOVED BY OTHERS

x X

wins
rim

J.S.,tSW/rSfr *

L>x x W-755X X X X S7A- 7+50.5/ 
CONDUIT 1 POINT OF EXIT?;JU>0UNDARY

X X . X X X X X X X;7/<sXX X X X X X X XX X ya LANDS N/F OF 
MELANIE CHAPLIN 

TM# 69.-2-11

X - X X X X X. x Xwy ■:X m— 53 :i:X ' X X X X X X X X :XX X X vr X X X X X X X X X
X X: LX PROPOSED HDD 4A CONDUIT 2\09^1 \ \ XX XCP X X

RAILROAD - 

RAILROADT

X X\ \ X
X \ x X XRadian mainline

X X X X X X X■115.X ■116, xx X /X X X X31.3’ X X X X X xCP 120- °R rail x X \ X N X
horizontal

ASW)\ X X X \ \
' A-C5 X t\. XROUNdary \ X

15.01*$ \iO \ x \ \V
X|- <

i^KL
~r- *r< ~w®.- m i.

rmht4m2Tnn xO VpA0+00 h: ■ ■ X:X AlloO -v+00^ WAt»*JvC X V.■V>¥ PZ.4A/ /IA/D PROFILE 
CENTERLINE

:S vt•A.V; =- - -1 nw-
15167+00

LOW,<b i \ XX.

^asaaita:

rp-x S/5/7/+0I15163+00 +15165+00 15166+00 15168+00 15169+00£ 15170+00“>-, tJ-L /am flnri; 4v- 4 ! t I i
5+00 IS ^7+00

srf.A00^77X^0o N ^T2U%yty:j PO-vzxz2+00 J+00 4+00 5+00X v> 1+00 2+00 '^s3+00

7‘ /WOLE OF CROSSING v= x

4+00 5+00
&ox-: cw. /- 4XX £2^^ 775X Xu

^jum^AL

tn 1x77 SKA
\

Xo
Rp■— :T *X

■i'■>+ > :;- :» .-•> T6±-\ - -
SHUMAN MAINLINE

X •v^>-, ' -1PLAN AND PROFILE CENTERLINE -«■ r 0+00c ■<+x>- LX'V*. ■\r.X| -X-D v :x; ~\;CT' ,c:: Vr.‘S' ■s /5’*3'V<- + + -•> P"

CLZARANK boundary . PROPOSED 35’X235‘ WORKZONEO r_fNi 4.'
-■A■> -'■ x- -*.1L--

\
1

t^!5*
vN+x’S'^
V-S.;.+>Xi'

Vs-
H-Si.fv.+'J

riiV-S-5'

>-
\PROPOSED 35‘X215‘ WORKZONE SOs 33.3’tx---.(P -i •*

/**-**x
■ -V\*- )> ■.

\
V»-',#•*>.+

N-----PROPOSED 5‘X10’X5’ EXIT PIT
^y+^-CP RAIL 
~ CANADIAN MAINLINE 
---------- --- 74.95

<N\]
PROPOSED 5‘X10’X5‘ ENTRY PIT 
CP RAIL
CANADIAN MAINLINE 
MP 75.10

+ PROPOSED HDD 4A CONDUIT 1
Ju

\'•lii. k 16’ TRDS'f+rfr-

RAILROAD R,q[
\-

\
(_\ •w v\ - W. & BO\\

\
A3 IN ^w N/7\ \\ . !ARy1 :> \ r^\ a

2/ ^/
;rV f ' a) V V ^A

V. f\\ 4 \/- .C-643, > -3

\
3 ^ X IV) \\ /n £-643,r-x) I I/ /a _ > / 

y
y X____; / \/ LJL Yv-. X ^ j

'y? / /x^/77
tsv +-■*;

(O A A \ <v /A /N____-o’ X/
\ \ ^

X,v •-. \ I,-v n/iA / \L>\/ / l\/ (_N2 x
<
c -I
o
ID

Leqeridoa

:\
Aspliol tASPHALT

rx
Bedrock Bedrock

U"J

O’" Boulder Boulder
r 1 T0 50 100 CH Fot CLAY

PROPOSED HDD 4A PLAN VIEWu
CH-MH SILTY Fa-t CLAYx Scale in feet zzzCONDUIT 1O Lean CLAY

CL

CL-ML SILTY CLAY
CL B CONCRETE Concrete
L.O
.3

EiU nu
CT :

760.8’, RHO = 120(K*CM)/W FROM HDD 4Li

GC CLAYEY GRAVELCxi
a

Gi GM SILTY CLAYEY GRAVELPROPOSED 35’235’ WORKZONECXI
PJ

CP RAIL HORIZONTAL CLEARANCE BOUNDARYO GM SILTY GRAVELr.

OO4” EXISTING F0 
INV: 118.8± —

Poonly Graded GRAVEL130 130 GPxl"

eqobVvp-------
BASE OF RAIL EXIT POINT 

CP RAIL
CANADIAN MAINLINE ’125 
MP 74.95

BASE OF RAIL Poorly Graded Gravel with CLAYGP-GCpj
'- PROPOSED 35’X215’ WORKZONE EXISTING GRADE ’od Poorly Graded GRAVEL with SILTGP-GM

4” EXISTING F0 
INV: 118.1 ±------

125X
X

GW Well Graded GRAVEL>
X EXISTING GRAD VLX tX5 GV-GC Well Graded GRAVEL with CLAY

\ H3o 120 -120/ ~7* GW-GM Well Graded GRAVEL with SILT

C-

Q
3’ MIN. 1CD Limestone Limestone<

'Xo Elastic SILTMH115 -115rv / ztENTRY POINT 
CP RAIL
CANADIAN MAINLINE 
MP 75.10-----------------

Ui\ k: SILTo 3' MIN. ML°#/ 
Uj 2s I ar □ H ORGANIC Rot CLAY

\?»>
110 -110■X

% tn <S” § /**8:
-J .X-

□ L □ PGANIL Leon CLAYCHtHX QQ CHCH
% +1 PROPOSED 5’X10‘X5‘ 

EXIT PIT
N-N- □ L/DH □ PGANIC SOILIOo rc rc «

-n *0FL
%105 -105xPROPOSED 5'X10’X5’ 

ENTRY PIT---------------
PEATCl i~yCb■S'

%
LA

Puck: Pnck
200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)

TO

PVC Sandstone Sandstonev 100 -100P5200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)------------------

kyCD PVTUjto CL CLAYEY SAND$ Qc:

o SILT. CLAYEY SANDSC-CM10" HOPE 
DR 9 IPS

95 -95
SHALE VialeLk< XPVT SILT STEINE Siltstonex PVCl; \< 90 -90 SM SILTY SANDCL

260.0’ Poorly Graded SANDSP
O
LX Poorly Graded SAND with CLAYSP-SC

-^too ‘IrtWQ 4+00-1+00 0+00 1+00 2+00 3+00 5+00 6+00 7+00 8+00 Poorly Graded SAND with SILTSP-SM

a Well graded SANDSWA

C sw-sc Well Graded SAND with CLAYx
o< SW-SM Well Graded SAND with SILTCL

T opsoil T opsoil
O

\LX: Gravel or Conglomerate 1USGS 601lLQ
SubgraywackeUSGS 654Ul 20 Ti

USGS 670 Interbedded Sandstone and Shale
XL

USGS 702 QuartziteLX
_

USGS 705 SchistO

wkV USGS 70S ScLiist:
USGS 708 Gneiss10< T

USGS 708 GneissCL

NOTE:
1) NO SUBSURFACE INVESTIGATIONS WERE CONDUCTED AT 

HDD #4A. THE SOIL CONDITIONS WERE ESTIMATED BASED 
ON NEARBY BORINGS. IT IS RECOMMENDED THAT THE HDD 
SUBCONTRACTOR DRILL A TEST BORING AT THE START OF 
CONSTRUCTION AT THE HDD #4A SITE BEFORE STARTING 
THE HDD TO CONFIRM THE GROUND CONDITIONS.

O —
USGS 718 Granite 1

O
Void VoidLX

PROPOSED HDD 4A PROFILE: L
Water Water

CL

00 Weathered Rock Undef inedCONDUIT 1
CL

Water Table during drilling50 100 50 Water TableO
O

Scale in feet Delayed Water 
Table

Water Table after drilling-X xz
o
(D
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IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 
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AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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B

A

4321

C-303A
ES

AS NOTED
ES JEO X

PLAN AND PROFILE - HDD 4A, CONDUIT 2

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

X XT zX, X \ \ X
Ax X X \ x X \ X

X X X X X X X \X \ X X X X X A \ N X X\ X X X \ > N X X X XXX X X X X X X XX X X X X XX xA V X XCV XX X X\ X 3\X -- X X ABANDONED POLE TO BE 
REMOVED BY OTHERS

x X x r

tin 
)J|pX&WW

Niv.-* ' Vi'/ii 7kA&,.Vt£*f$ mmm
15173+00%

L>x x W-755x X X XX X X X X x X X G X X X X X X X■118^s*X X{ X. <rrV X X X X X X X XXT X X X X x4 LANDS N/F OF 
MELANIE CHAPLIN 

TM# 69.-2-11

X - X X X X 'XL x XAY X mX ' X X X X X X X STA: 7+34.78
CONDUIT 2 POINT OF EXIT

\ Y\ \ X x: x X X X X X X \ Y X XX X: LX X09^1 X X X XX PROPOSED HDD 4A CONDUIT 2
YWVCv

XCP x

RAILROAD - 

RAILROADT

X X
X X X X

mnad/an MAINLINE 

CANADIAN MAINUNE Z

\ \ X X X X X■115.X ■116,30.8' x\ /x X X X X X X xCP 120- CP RAIL X X X X
horizontal

ASW)\■^p/r X X X \ \
' A-Ch X \. XRQUNDAPy^^ 

7’ ANGLE OF CROSSING
------ 1 n\A/-
5167+00

\ Xi5^m XiO \ \ \- < 7K:
k.v>^vV‘

*r< ~w®.m- up i. u?.
..

o rY)0+00 f, Yj5ft ■ ■ *:*;*\7. AlloO 1+00^ Wjrrr. 1. PZ.AA/ /IA/D PROFILE 
CENTERLINE

.XY; £ 7.=LOWi •+7\ X-.yir*77/Pi
75/72+0(9

'£15171+0015163+00.L 0£S +15165+00 15166+00\ 15168+00 15169+00g 15170+00“ tJaw, zXC7//+> £m *?i..N» ^4^i +-r- i t i i
5+00 1t srf.O L-AA'H ^T2U% m PjxT-

2+00 3+00 4+00 5+00J> 1+00 15=2+00 ^^3+00
~-----ZQW^3

4+00 M l7>B-..-: cw.
- ♦/

4t i—7//5-A m j7£A K7? ■/>^50-\
■jX.o X*_ I

x-~ LLx.v-
r—_«* ; V> 00FF$'-\ - -

zA^MAN mainline
HOPM/V /W0 PROFILE CENTERLINE < r£>, u.c;-y^4

VsWd 0+00c s-*. -X-D N'Z "\CT' S'
75’»>.*V*rr

P" PROPOSED 35’X235 W0RKZ0NE--
CLEARANCE^boundaryPROPOSED 35’X215’ WORKZONEO r_>N

X: TlfO:16’ TRDS
VsLV

\ rfio.<v •*
< F0 OPROPOSED 5’X10’X5’ ENTRY PIT 

CP RAIL
CANADIAN MAINLINE 
MR 75.12

O s-) 33.7’V> •« ' - : fo*\’** - "Af-’-A
\

r~U

? PROPOSED HDD 4A CONDUIT 11 •jt \'•
k«s-\-rr>t

i-VV:-643.: 2\-
\\ 'ig*S:-£>.u

V'r;
w

PROPOSED 5’X10'X5’ EXIT PIT 
CP RAIL
CANADIAN MAINLINE 
MP 74.98

V\ -L
\

\
A

:mw’
7r7~Z~
“Oil

\_y

3 IN ^Vy N/ f\ ^7\\:> \ aAx A / vV.
\ 4 \/0 > t-- 

/•:—'—■>

-3

\ ABANDONED POLE TO BE 
REMOVED BY OTHERS

ZZ ^ -\) \ /n r-x)/ /ay X___; s.\ ^ / \/ LJL rv-. X x-

L3
oo / /

O A \ <v /:\ N____-o’/
\ \ ^

\/ -7 N\ In aV /
■■L>\/ ) i\// (_N2 s— \ /—<•<

■n

IO

Leqeridoa

:\
Aspliol tASPHALT

r\
Bedrock Bedrock

US
O'" Boi.ilcler B o', i Icier

c i
T0 50 100 CH Pot CLAY

PROPOSED HDD 4A PLAN VIEWIS
CH-MH SILTY Fa-t CLAYs Scale in feet -ZZZCONDUIT 2O Lean CLAY

CL

CL-ML SILTY CLAY
CL B CONCRETE Concrete
L.O
00

Fill Fill00

734.2’, RHO = 120(K*CM)/W FROM HDD 400 2E GS CLAYEY GPAVELOH
a

GI GM GILTY CLAYEY GPAVELo-i
PROPOSED 35’X215‘ WORKZONEa-j

o GM SILTY GRAVEL
a J CP RAIL HORIZONTAL CLEARANCE BOUNDARY

OO Poorly Graded GRAVELGPxl"

4” EXISTING FO 
— INV: 118.8±
4” EXISTING FO 
INV: 118.1 ±

VKol Poorly Graded Gravel with CLAYGP-GC130 130PJ

Poorly Graded GRAVEL with SILTGP-GMBASE OF RAILBASE OF RAILo
0

GW Well Graded GRAVEL>
PROPOSED 35’X235’ WORKZONEo EXISTING GRADE125- -12500 aeENTRY POINT 

CP RAIL 
CANADIAN 
MAINLINE 
MP 75.12

GV-GL Well Graded GRAVEL with CLAY

H3O
GW-GM Well Graded GRAVEL with SILT

Q
120- -120 1 Limestone Limestone<

/Sy ^—

Elastic SILTMH75 'St. >r\ 3’ MIN.US .
»A GILTO ML115-- -1153’ MIN. \ a □ H □ PGANIC Pot CLAY

TO213
O □ L □RGANIC Lear CLAY

r110-- -110CH%

*Q ' o
~7y o ^igs =h

□ L/DH □ PGANIC SaiL:.o +l0Q cr cr «
% O/ .-H ID+l \ /o PLAT,Or

/a:O

% EXIT POINT 
CP RAIL
CANADIAN MAINLINE 
MP 74.98

<o ton105- n -105 Puck: Pock

C>s "o —l 
H: O

n b ^ 
§ no ~j
^ o

:
Lx

Sandstore Sandstone~YCJ
PVC 1

\- PROPOSED 5‘X10’X5’ 
100- ENTRY PIT-------------------

PVT(D
vs ■/ PL CLAYEY SANDc: -100 -
o SILT. CLAYEY SANDSC-SM0: ctx PROPOSED 5’X10’X5’ 

EXIT PIT
10 ” HOPE 
DR 9 IPS

SHALE Shale200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)------------------

w

95- ■ -95< X SILTSTDNE Siltstoneo 109.8’l;< PVCPVT SM SILTY SANDCL
200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)

90- ■ -90 Poorly Graded SANDSP

\O

250.000 Poorly Graded SAND with CLAYSP-SC
o L Poorly Graded SAND with SILTSP-SMt

-%+90 w0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 9+ a Well graded SANDSWA

C sw-sc Well Graded SAND with CLAYo
CJ< SW-SM Well Graded SAND with SILTcx

T opsoil T opsoil
O

\ Gravel or Conglomerate 1USGS 6011Vo
SubgraywackeUSGS 654Ul 20 ti

USGS 670 Irterbedded Sandstone and Shale
X

USGS 702 Quartzite
—

USGS 705 SchistO

wk■j: USGS 70S Sckiist:
USGS 708 Gneiss10< T
USGS 708 GneissCL

Q —
USGS 718 Granite 1

O
Void Void

PROPOSED HDD 4A PROFILE: :
Water Water

CL:
0CL Weathered Rock Urdef inedCONDUIT 2

CL
Water Toble during drilling50 100 ¥0 Water TableO

O Scale in feet Delayed Water 
Table

Water Table after drillingcss LZ
o
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: PROPOSED 

: 5’X10’X5’ 
95- ENTRY PIT

m;< PM SILTY SANDOOCL

o Poorly Graded SANDPR<o
< Poorly Graded SAND with CLAYSP-SC905.0’ cnO

Poorly Graded SANB with SILTSP-SM
90- ■

a Well graded SANBSWAMS 200’ RADIUS Ot^r/un
TO BE EXC.10 ” HOPE DR 9 IPS

(PjDST HDD)

PHTPVT PHC< sw-sc Well Graded SAND with CLAYc
CP

85- ■< HORIZONTAL RAD=1000 
ARC L=130.7’

SW-PM Well Graded SAND with SILTCL ss T opsoil T opsoile>
7 \::m Gravel or Conglonerate 1USGS 601

8-«6& iCl 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 PubgroywockeLI PGP n54to 20 ti
IJPGP 670 Interbedded Ponds tone and Phole

X
UPGP 702 Uuar tzitep

UPGP 70j Sclois to

Wk7. UPGP 7OP Scloistc;

UPGP 708 Gneiss10< T

NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 

RECOMMENDED TO MITIGATE THE 
POTENTIAL RELEASES OF FRILLING 
FLUIDS.

USGS 708 GneissQC

Ma —
USGS 718 Granite 1

O
Void Voids/s

PROPOSED HDD 6 PROFILE: :
Water Water

CSS:

0CO Weathered Rock Undef inedC0NDU T 1
Ms

Water Table during drilling50 100 Y0 Water TableO
O Scale in feet Delayed Water 

Table
Water Table after drillingPCS XZ

o
(D

KIEWIT PROJECT NO.CSS

CHAMPLAIN HUDSON POWER EXPRESS
SEGMENT 3 (PACKAGE 1C ) WHITEHALL TO FORT ANN

o
21162CD

3
CHA PROJECT NO.

(OH PE CflKiewit GHA-^
Champlain Hudson Albany, ny 122050259

r 518.453.4500 . www.chacompames.com
Power Express

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.

066076<
DRAWING NO.7/7

o
1

o
X
X

0 12/16/2022 MCS JEOFINAL EM&CP SUBMISSION>
SCALE 12/16/2022DATENo. DATE DB APPSUBMITTAL / REVISION DESCRIPTIONCD DESIGNED BY: APPROVED BY:DRAWN BY: REV. NO.



4-3-3-3

3-4-5-7

3-4-7-10

2-4-4-7

0-5-4-4

8-8-3-4

0-0-0-0

0-0-0-0

0-1-2-3

0-0-0-0

16-10-9
10-9-10
20-14-11

7-5-5
5-6-10

4-5-5

3-3-3
4-6-8

2-1-2

B

A

4321

C-305.1
AS NOTED

JEO XCJL CJL

PLAN AND PROFILE - HDD 6, CONDUIT 1

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

CO
> PLAN AND PROFILE CENTERLINE>

84 ” RCP 
INV.=109.2 
CP RAIL MP 73.88

o
00+

%Ui PROPOSED HDD 6 CONDUIT 2 %o KXT GT70—7=^.-/I J
SX/TY./XXL /XXr/YA

-•w x i

KfpTSQbo:
•O’ y7W-

/
!/

$5?
w

*'h \ \
BORING K116.1

sL /7>
/"V.

^|URRI^D, CA^LE

CP RAIL HORIZONTAL 
CLEARANCE BOUNDARY^ 117^; #T

o TO/\ xSQ^ 3 I
i 1/ O'/ ;l7 Xx QUNPAfY+WWl +: _' i.r1 JU-Ouu . .

I :BBgm U-Tf---------- tn1-caxx ur-£0/?//VG B116.1-2 UT-T—UTUT“=-UI=-— UJUT-rOI^TT -UT -UTor-UT- U‘ —FO-f^Ul ^TTTL/T7-—I I£o: 1CP RAILROAD - CANADIAN MAINLIN
--F0gfl[ L-TQv+Eg;

$ d
LEQl= lESL: earo..., F°—fu~

7$Z£M£$§+3,

=E£L SIra -FCE-TEg-£St-fa EEfO-^ rn —- FO ~^TTT SEFnVf-O EESsS,rfS FO- fftim FQ=hit6°- -(Vr6a rx \i -C.t—
--------UE— — Uh--------------------- ^=TJ1US------- U£-===^________________________

CP rXil horizontal c

18228+00 L0^X

-=-\. 7XORMER—1
—-LOW

7-/yf Jl5234+pb^f*ff
BOUNDARYTRA owI ow-> .X-SXvXj:x\\\ (JHG-R-X-3

15226+00
y

15232+00^+2
&S[Ml4+00

G-l

T 13+00 ^

fo$?, Am /. T. mt T•LOWV 15227+ 15229+00<Z
l Y L Y X

11+00

15230+00^1
12+00

' '
I LI TJMyiF ^'9+oo^C]>!iQ \

O fr iH + + + + +CD \
-*8+00 4J' 15+00r-x-10 10+00 16+44im>, / / /O /4 + *7 / 7/-/W iH* k; + h 7

16+dotW9?Sar^’\/ £ < / / 4 ./u 9+00' ■12+00 13+00 14+00 15+00L k^LLLu —LOW1 i_0W^ y-r ,-\\kt______
lOTv LOW LOW tow-«-s> l l^* l* LUr~~ ym-o

15.0’\cn i-R-X-5
D TRDS -STA: 14+53.06 

l CONDUIT 1 POINT OF EXIT
XTL rv 7^—T7 ■vn n T7~7/ JT 7

/Jz /.
i i r\V \ ^o''frbIll'll t | 

'Hill Yuli 
Anl/i i
) \i/n / 01///

/ 1 A* /

/ \u iQ / ii /c \< / / -A '>( PROPOSED
40'X220'
WORKZONE

, ^ , M I
, 1 / 1 
/Ml

; y ;

o V < Is /CD N./'7 ^ v- u / >\ / / \— 54" /?CP 
INV.=112.3 

r' CP RAIL MP 73.88

//O t 1r\\ //VI ~~ "NC No, I\ \ I ✓ L /0. / /\ "NI \
L-7 y ) ! (7/ /\ y/ ^\/A II / / 1ILANDSkN^-0F c^TVj < 

,-BRUCE KASTOR
I I i ,0' /v j /a)

!0;//
// J1 / \c; : i/ r I A yN / ^ I 3V; /

PROPOSED 5'X10’X5’ EXIT PIT 
CP RAIL CANADIAN MAINLINE 
MP 73.83

i m // /I m /■J I[ f /I /( \ /■ sIH1'1U'n!
i/I# 77.-1-4.1

— eYable^ 4-7 on 
4EEJ_Q7(iriJ

TK f S/ in i ////// 
i //ii i
1 ( n/ ! / 

III// > i/ih h 
i ui i ,/ ///// /0

/

/if I 0I SI// /f sI s // l/ t ^ \i >ii sI /I \L 'I\t PROPOSED HDD 6 CONDUIT 1J \ /\ /MCO /f \n O/ w3 i I/ 'lift /r 1,1' 
f '/A i'r //,///

////X X 0/ /

I A / // \LO // I / N v_—I IK \/I //1 \ > /s I yh \ M oi

i i 
/ x /,

/\wC // I v.00- I /\ _ y /
/“J s /~\ /// /■

If\ / 0/ /
""'S0/

^ 7-"'"
X / \O3 IX / I / L/-/

I--  ^
00 "0

/1/ \/ s.\l; I I (6— /• ,//>V
iiy/'

y

I >/ \ N >/ AV / J / 4
/// /■

/ /j \ /*i>\< / i i; //y f 
111 / / 1—^>/\.X/ I C// s'I I

<
■V

■ :

c-i
Leqerid

03

Aspliol tr\ ASPHALT
•:

Bedrocl- Bedr o cl-:x

O’"lTj
Boulder Boulder

T0 50 100■ CH Fot CLAY

PROPOSED HDD 6 PLAN VIEW r CH-MH SILTY Fa-t CLAYu Scale in feet _.. zzzCONDUIT 1 c Lean CLAYo
CL CL-ML SILTY CLAY

BCL CONCRETE Concrete
sj-

EiU nu
:L

:x GC CLAYEY GRAVEL

a Gi GM SILTY CLAYEY GRAVELWETLAND LIMITSCXI
DJ
O GM SILTY GRAVEL
r.

1453.1RH0=100(K*CM)/W r^17-^ a
OO Poonly Graded GRAVELGPsf

eqobVvp-------
Poorly Graded Gravel with CLAYGP-GCDJ

PROPOSED 40’X220’ WORKZONE PROPOSED 40’X220’ WORKZONEco
’oo' Poorly Graded GRAVEL with SILTGP-GM>>x
“--------------^^

o GW Well Graded GRAVEL>:: 130oo■ ae GV-GC Well Graded GRAVEL with CLAYK116.1
ELEVATION: 124.9’

+ EXIT POINT 
CP RAIL 
CANADIAN 
MAINLINE 
MP 73.83

B116.2—1 
ELEVATION: 124’ H3cno

GW-GM Well Graded GRAVEL with SILTOo -125 1 Limestone Limestone<
INGJL EXISTING GRADEO Elastic SILTMH\DE■0

WATER LEVEL ir SILTo ML-120+ L a □ H □RGANIC Eat CLAY1 --XX:
O □ L □RGANIC Lean CLAY

3’ MINX -115LA □ L/DH □ RGANIC SOIL1o rc rc «tO PEATi

I 1t
-110 Pock Pock

TO

18’± Sandstone SandstoneCJ
CD i mCD PROPOSED 

5’X10’X5’ 
EXIT PIT

sc CLAYEY SANDc: -105i

0-ESTIMATED MUDLINE 
(5’ DEPTH ASSUMED) J0>±

j+o SILT. CLAYEY SANDSC-SMr> \\ 
V\ o

A

SHALE Shalev
-100< o. X SILTSTDNE Siltstonex PVTx;< A SM SILTY SANDCL

-95 Poorly Graded SANDSPJrO
cx Poorly Graded SAND with CLAYSP-SC
Q

Poorly Graded SAND with SILTSP-SM90
A Well graded SANDSWPVC Ax; 200' RADIUS OVERBEND 

TO BE EXCAVATED 
(POST HDD)

/<
10* HDPE DR 9 IPS sw-sc Well Graded SAND with CLAYx OLD85o< SV-SM Well Graded SAND with SILTLL LO

T opsoil T opsoil
O OO RH0, 48 -50’ 7 \v Gravel or Conglomerate I167$? IJSGS 601o 15+00 li9+00 10+00 11+00 12+00 13+00 14+00 16+00<Cl

Subgr oywocleUSGS t-54<to 20 ti GO
IJSGS 670 In ter he deled Sandstone and thole

X
USGS 702 Uuar tzite7

USGS 7OS S chis tO

mkA USGS 7OF Schisti

USGS 708 Gneiss10< T

NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 

RECOMMENDED TO MITIGATE THE 
POTENTIAL RELEASES OF FRILLING 
FLUIDS.

USGS 708 GneissCL
a —

USGS 718 Granite 1
O

Void Void:x

PROPOSED HDD 6 PROFILE: :
Water Water

cx
0:x Weathered Rock Undef inedC0NDU T 1

IX
Water Table during drilling50 100 50 Water TableO

O Scale in feet Delayed Water 
Table

Water Table after drillingtx XZ
o
(D

KIEWIT PROJECT NO.LO CHAMPLAIN HUDSON POWER EXPRESS
SEGMENT 3 (PACKAGE 1C ) WHITEHALL TO FORT ANN

o
21162CD

3
CHA PROJECT NO.

(OH PE CflKiewit GHA-^
Champlain Hudson Albany, ny 122050259

r 518.453.4500 . www.chacompames.com
Power Express

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.

066076<
DRAWING NO.VJ

o
1

o
LL
(X

0 12/16/2022 MCS JEOFINAL EM&CP SUBMISSION>
SCALE 12/16/2022DATENo. DATE DB APPSUBMITTAL / REVISION DESCRIPTIONCD DESIGNED BY: APPROVED BY:DRAWN BY: REV. NO.



CONDUIT
(TYP)

10-4-3
3-2-2
3-3-2
6-5-6
7-6-4

1-1-2

1-2-1

1-1-5

4-5-5

4-3-3-3

3-4-5-7

3-4-7-10

2-4-4-7

0-5-4-4

8-8-3-4

0-0-0-0

0-0-0-0

0-1-2-3

B

A

4321

C-305A
AS NOTED

JEO XCJL CJL

PLAN AND PROFILE - HDD 6, CONDUIT 2

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

PROPOSED
40’X200’

WORKZONE

ABANDONED POLE 
TO BE REMOVED 
BY OTHERS

EX. FIBERPROPOSED 5'X10’X5’ 
ENTRY PIT 
CP RAIL CANADIAN 
MAINLINE MP 74.10

GOBORING B116.1-1 >>
o

00PROPOSED HDD 6 CONDUIT 2► +
■>

L=127. 
R=1000\0'

cnABANDONED- 
POLE TO BE 
REMOVED BY 
OTHERS

8’ ANGLE OF CROSSING o
25. 5315.0' TRDS

*x. PROPOSED HDD 6 CONDUIT 2~1+64>pV •u \ *> 3

[15217+00¥fi
Sft/i, j-y 7

BORING K116.10+64
V&+00

JJ •!//'' ‘ T» ^ A>

■5——

^CP^AirHORIZONtAL CLEARANCE BOUNDARYf,Ber^
-----RdER-

. si// r. *ST
'Ljfe"MP 74

PLAN AND PROFILE CENTERLINE _ —

■ 1 V-50

•v-i :££LF0/ n
-3$ 004-Aq m —ro fo -£0. 333) I

-^T~FU^-fcew

RAILROAD - CANADIAN MAINLINE

- io 
: — K uf"-------- FOX^OT -OT7\F WT+>15220+00^-0^ 

■■ ^2+00 

=z5+00

0T- =~EZDt T-—UT=nt— — - + r-nmdT2^A -m K17.6’ •+_

j3=fe ft +1M2f+dnU^^Ls to 4F2+00 toII i t6°-1- ■4 E®II+■Q# ---I + ^ — fJx
[5222+00^0^ 

4+00^ti

i tj/—

QQ---------------------
■g%=]^CP RAILROAD, - CANADIAN, MAINLINE -±—3+00 

4+00 „

KF-/as' Ee-zb 3:=K — F<TO- a; ^ F-F0 $;g-f&= )9 LOIV=wm==?m&fCP- f 7522f+nnL0W

2H 5+00

------ : 3CrU _-25.4' " CL■OWt I 6-R-X-3f-R—X-1B '33-
^15226+0015224+00'j 

— -6+00

-
?%225+55^Wb3 •LOW5+00

— — ,,RAILROAD R.aw. iTeouNDAffr00
-'7 f>

r ;/ 3 
Xs- I

CP RAIL HORIZONTAL"CLEARANCE BOUNDARY
3

5# >WO£ OF CROSSING■ • LOW/O
=* +1 S31. V7CD

"X:S+55\ 7455—:-645‘ lOIA/'-25.0'" 1 +EX. FIBER 7+00CD
9+00;LiO 8+00t—UQUY_____

lTTTT? LOW tew L6 .(.A/> *o: \
.r N to.Qo'

sxPROPOSED HDD 6 CONDUIT 1 oo <Ntom \
D (O's 4 Oif ~~ 7X --- --------^

X.\X \ V

F. \x \

to <N ooN / 1/\ I /C <.+\ /D II S— K NNS — Scn X.'"

'0
I?\ I\ N \\ \\ \ \V ^ \<o ' IIo IV \\-"i I3; D,\N

i-7 -
LAM0S^N/Fx«F <^n <

I -BRUCE KASTOR ✓  /

LANDS N/F OF 
BRUCE KASTOR 

TM# 77.-1-4.1 
AG LAND

(SEE TABLE 4.1 ON 
SHEET G-011)

I i■-■V q: !/C_ F~\ 0N\\ // (S \ 3CS\CD /N
! CL\o s Il / I Jl/ ft'Is /\S 1 ;/\ '-_U_7tx, TM# 77.-1-4.1 

^rf$LMiD?y 
-—'(■SEE^TABLEf W ON 

-SLIEEJ_Q.-t-d/l_}
X -----

r\m t\ I /\\ V vfC / iVs\ / 1I l Lj\N /\ \>----7 \ /J> )- (_— // i , o) /l c — 4- J / / ^/3 1C lOs f"\ /\ lx )\ 1N ; S\ \ +s\ G— ---1V-0 / / ///\ SN /--J /r -x III! 00J >ss /(X \S / /// //•\__ / /\ /

'W
v w^\\-

\\ \ V V

S r/ / o//\- - \ \ /\\N 7L // /c / f <'jc; /' /\ \ < /IN 7^V 
} 77J ( 
f// 4/

' <s \ /\ VIN L_3N
4" _ld //V.\ \ 7 00I I\ 7s 0 / r v. /

x / I//// / ////< \I 7r'N1 'v !t\\\VL 3 /x / // 7DO N

3
r .

Legendco

Asphalt: . ASPHALT
3
o

Bedrock Bedrock3

o,r13 Boulder Boulder
~0 50 1003 CH Fat CLAY

PROPOSED HDD 6 PLAN VIEW r CH-MH SILTY Fa-t CLAYu Scale in feet _.. zzzCONDUIT 2 c Lean CLAYo
3 CL-ML SILTY CLAY

BCL CONCRETE Concrete
H-

Fill Fill3

3 2E GC CLAYEY GRAVEL

a GC-GM SILTY CLAYEY GRAVEL3
3

1338.5’, RH0 = 100(K*CM)/W3 03 GM SILTY GRAVELa.
u 3
'oo: Poorly Graded GRAVELGPH-

noi Poorly Graded Gravel with CLAYGP-GCCP RAIL HORIZONTAL CLEARANCE BOUNDARY WETLAND LIMITS3

Poorly Graded GRAVEL with SILTGP-GM
o-

GW Well Graded GRAVEL> BASE OF RAILBASE OF RAIL130ic aeENTRY POINT 
CP RAIL CANADIAN 
MAINLINE MP 74.10

GV-GL Well Graded GRAVEL with CLAYEXISTING GRADE B116.1-1------------
ELEVATION: 124’

K116.1------------------
ELEVATION: 124.9’

co
H3O > GW-GM Well Graded GRAVEL with SILT>Cl 125 112' o Limestone Limestone<

0. 00+ Elastic SILTMH3
l Cnr

kj120 3' MIN GILTO ML. ofa:
i -<\

oPr 

—/.T

a1

'V :£
INV=119.8±'^9> 

Ct 3

□ H □ RGANIC Rot CLAYI EX FO3
3 □ L □RGANIC Lean CLAYr 115 YK n’± □ L/DH □ RGANIC SOIL:v (( (( 6

\
\ <S\ \ h~y a

\ 'O r

\Zkorn -a

o <P PEATEX FO 
INV=121.0±

P7 3

r l110 PVC Rock Pnck: zz3
Sandstone SandstoneCJ

% 37'±CD) 2 mGY A.

% SR GC CLAYEY GAND105

2L
c: J$
o GILT. CLAYEY GANDGC-GM

GHALE Glia l e3

%100 Jo.< XssPROPOSED 
5’X10’X5’ 

ENTRY PIT

SILTSTDNE Siltstoner
3< SM SILTY SANB■rCL

%95 Poorly Graded SANBSP
3

804.2’ Poorly Graded SANB with CLAYSP-SC
0

Poorly Graded SANB with SILTSP-SM90
a Well graded SANBPHCPVT PHT l GW200’ RADIUS OVERBEND 

TO BE EXCAVATED 
(POST HDD)

3

f< sw-sc Well Graded SANB with CLAYc 3310" HDPE DR 9 IPS:v 85 HORIZONTAL RAD=1000 
ARC L=128.0’

< GW-GM Well Graded GAND with GILTRH0, 48-50’3 o ssm T opsoil T opsoil
O + 7 \00 !L80S 00 Gravel or Conglomerate IIJCGG 601

6+00 7+00 7-1+70 -1+00 0+00 1+00 2+00 3+00 4+00 5+00 8+00 1Cl O GubgroywockeUGGG b54<to 20 < IJCGG 670 In ter he elded Lands tone and -holeGO
x

UGGG 702 Uuar tzite7

UGGG 70j Gchis lO

Wk UGGG 705 GcLiist

UGGG 708 Gneiss10< T
NOTE:

1) THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE 
POTENTIAL RELEASES OF FRILLING 
FLUIDS.

USGS 708 GneissCL
O —

USGS 718 Granite 1
3

Void Void3

PROPOSED HDD 6 PROFILE: :
Water Water

07:
03 Weathered Rock Undef inedCONDUIT 2

3
Water Table during drilling50 100 Y0 Water TableO

o
Scale in feet Belayed Water 

Table
Water Table after drillingGO XZ
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CHA PROJECT NO.
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Champlain Hudson Albany, ny 122050259

r 518.453.4500 . www.chacompames.com

Power Express

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.

066076<
DRAWING NO.ui

o
1
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X
X

0 12/16/2022 MCS JEOFINAL EM&CP SUBMISSION>
SCALE 12/16/2022DATENo. DATE DB APPSUBMITTAL / REVISION DESCRIPTIONCD

DESIGNED BY: APPROVED BY:DRAWN BY: REV. NO.



16-10-9
10-9-10

20-14-11
7-5-5

5-6-10

4-5-5

3-3-3
4-6-8

2-1-2

B

A

4321

C-305A.1
CJL

AS NOTED
CJL JEO B

PLAN AND PROFILE - HDD 6, CONDUIT 2

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

CO
> PLAN AND PROFILE CENTERLINE>

84“ RCP
IN V.=109.2
CP RAIL MP 73.88

o

+ ACn hts>O TT— r >7— r V

imtf
CP RAIL HORIZONTAL LryW'TSCV 3A /

-CLEARANCE BOUNDARY^, ^ RAILROAD R.O.W. <& BOUNDARY w,

w
/7 MKIRRIEP fC^E 

BENCHM^Bk ) /

v/ tL < / \7 7; /
*77^ /r / 7-7 /7 7 7vC7SsOSf7 kWTV 45. J-3 WISL/7 /\ 7/ /Bvvv 7>. /7 7 / j7 / 1 r^Lfr/ /NU

7/ ySC/7 7^7/T^ /(LI' .. / -i . . / ON \T&3L~y

^uu-^--
P^h^L

— BORING B116.1-2
IT

OT tr0-T------------------ UT----------UT-■UT-XffXX--UT =JJT-t)T‘UT—-UT -UT-77 55.5'66TTTU7T-! Ol
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