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PROFILE ALONG PROPOSED PIPELINE
SCALE 1"=150' HORIZONTAL TOTAL DRILL LENGTH 2909
SCALE 1"=150"' VERTICAL
Pilot Hole Tolerances
ltem Tolerance
Pilot entry angle Increase angle up to 1° (higher), but no decrease in angle allowed or adjust HORIZONTAL DlREﬁ/TI_:lgNAL DRILL DATA
as required as long as design profile radius is not compromised.
Pilot entry location As staked by COMPANY. No change without COMPANY approval. DESCRIPTION HORIZONTAL STATION (ft) | DIRECTIONAL DRILL STATION (ft)| ELEVATION (ft)
- ; - - ENTRY @ 20° 04000 04000 1865.0
. - Increase angle up to 1° (higher). Decrease up to 2° (flatter), but design profile
Pilot exit angle . . PC1 =
radius cannot be compromised. 2000' RADIUS 0+476.8 0+507.4 1760.0
. . . Up to 20 feet longer or 10 feet shorter than exit stake. Between 5 feet left GEOTECHNICAL BOREHOLE DATA
Pilot exit location and 5 feet right of COMPANY survey centerline. AE o - 03 — P;ﬂ_ 1+1608 142055 1660.0
Up to 5 feet decrease in pipe design depth allowed except under critical areas 2000’ RA_DIUS 1+674.9 1+719.5 1660.0
. such as roads, utilities, etc., near the entry and exit points. Up to 10 feet NORTHING XXXXXX.000 XXXXXX.000 XXXXXX.000 XXXXXX.000
Pilot depth ’ ’ y M P P PT2 2+292.9 2+347.9 1760.0
increase in depth allowed. Best efforts shall be made to stay at or below pipe EASTING XXXXXXX.000 XXXXXXX.000 XXXXXXX.000 XXXXXXX.000 : : :
design profile depth. . " : _ : — : _ EXIT @ 18 2+821.0 2+909.0 2091.7
NXX" XX* XX.XX NXX* XX* XX.XX NXX* XX* XX.XX NXX* XX* XX.XX
Pilot alignment Shall remain within 5 feet left or right of COMPANY centerline survey. LATITUDE HORIZONTAL DISTANCE (ft) = 28210
LONGITUDE WXX® XX XX.XX" WXX® XX XX.XX" WXX® XX XX.XX" WXX® XX XX.XX" DIRECTIONAL DRILL PIPE LENGTH (ft) = 2909.0
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REFERENCE DOCUMENT NO. DATE ENGINEER AND PERMIT STAMPS PIPELINE SPECIFICATIONS STEERING TOLERANCES PULL FORCE / RIG SIZE / STRESS LOCATION PLAN (1"=1000"
1. BASEMAP 2019-11-06 NPS 20 30ft 100ft 300ft PULL FORCE: 198,000 Ibs (w/sf)
> STEEL STRESS 2020-05-01 OUTSIDE DIAMETER (OD)(in) 20 NN MINIMUM RECOMMENDED RIG SIZE: 330,000 Ibs
WALL THICKNE T 0.75
GRADE SS (W) 60 RADIUS (ft) 1200 1400 1800 COMBINED STRESS UNITY CHECK: 0.33 ;
OPERATING STRESS: 82.6% ND PROFILE
PRODUCT NATURAL GAS . N L — ——F b
%U MATERIAL STEEL ( G ‘
N SPECIFICATIONS N DRAWING STATUS DATE |DRN|CHK|DES|GEO|APR| CR ot
M A “ “ INTERNAL COATING N/A
“NF@ OUTER COATING DUAL FBE & ARO
MAX. OPER. PRESSURE (ps) 1,480 COMPANY PIPELINE PROJECT
MIN. TEST PRESSURE (psi) 1,850 RIVER HDD CROSSING
MAX. OPER. TEMP (°F 120
© ‘F) PLAN AND PROFILE - NPS 20
. MIN. INSTALLATION TEMP (°F) 23
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REFERENCE DOCUMENT NO. DATE ENGINEER AND PERMIT STAMPS PIPELINE SPECIFICATIONS PULL FORCE / RIG SIZE | STRESS LOCATION PLAN (1"=1000"
1. BASEMAP 2019-11-06 NPS 20 PULL FORCE: 198,000 Ibs (w/sf)
» STEEL STRESS 9020-05-01 OUTSIDE DIAMETER (OD)(in) 20 MINIMUM RECOMMENDED RIG SIZE: 330,000 Ibs
WALL THICKNESS (WT)(in) 0.75 SEE PLAN
©F& GRADE X60 AND DETAIL
F PRODUCT NATURAL GAS k |
SU ED MATERIAL STEEL ( ==
N SPECIFICATIONS APl 5L DRAWING STATUS DATE |DRN|CHK|DES|GEO|APR| CR ‘ 7
M A \\ “@ INTERNAL COATING N/A ®
“NF @F& OUTER COATING DUAL FBE & ARO
MIN. TEST PRESSURE (psi) 1,850 RIVER HDD CROSSING
MAX. OPER. TEMP (F) 120 PULLBACK PLAN VIEW AND DETAIL - NPS 20
) MIN. INSTALLATION TEMP (°F) 23
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CONSTRUCTION 15. The theoretical pull force (including safety factor) for this HDD crossing is 198,000 21. Terrestrial "frac walks” shall be initiated every 4hrs. (at a minimum), or immediately ANNULAR PRESSURE CHART
1. It is recommended that the Directional Drilling Contractor independently evaluate the Ibs without buoyancy control. . . . ) following a loss of fluid event.
feasibility of drilling the crossing with due consideration given to the suitability of 16. The' pilot 'hole shall be installed 'olong the <'je3|gn drill poth‘ Wlth‘ the designated 22. Contractor’'s proposed drilling fluid composition, including all expected additives, shall
their equipment and proposed construction procedures. Specific drilling method and dgsrgn radius of cgrvotyre shown in the 'drown?g and the entire drill path shall be be reviewed and approved by the Owner’'s environmental representative prior to
equipment selection is the sole responsibility of the Contractor with approval from within a +6.5ft radial distance of the design drill path. construction.
the Company. 17. The design radius for this crossing is 2,000 ft. The pilot hole shall adhere to the 23 The watercourse must be monitored for a potential release of drilling fluid and to
2. The Contractor must submit a Drilling Execution Plan for Company approval (prior ;E”O‘g"gfﬁg E‘O}er?m‘es_:t) " nall not be | h 1 200 ft assess the immediate effects of the works on the aquatic environment in PRESSURE CURVES FOR RIVER
to start of drilling operations) that meets these minimum requirements. The ¢ single joint) radius shall not be fess than 1, accordance with applicable Federal and State regulations. .
Execution Plan Sh0|g| bep odhere)d to and deviation from this p|0: shall only be The 100ft average I’CId!US shall not be less than 1,400 ft 24. The Contractor shall ensure that the following documentation is on—site and readily 12.25in. PILOT HOLE MODELED WITH MUD-MOTOR ASSEMBLY
executed once Company approved. Thej 300f’g average rqd|us‘ shall not be less thon‘ 1,SOQ ‘ft ' ' available at all times (Qt a minimum): 450 2500
3. Al dimensions are in feet unless otherwise specified. All dimensions are to the 18- This engineered design is based on the following minimum equipment requirements a. Emergency Response Procedure (ERP);
centerline of borehole unless otherwise specified. that the Contractor shall have onsite: b. Environmental Protection Plan (EPP);
4. Al drill path lengths are rounded to the nearest foot and angles are rounded to O'DrD'”'_ﬂ_g Eqqupmgt%t: . I f ¢ 330000 Ibs: c. MSDS for all on—site material; 400
the nearest degree unless otherwise specified.  Drilling Rig with a minimum pull force of 330, S . d. Copies of Permits and/or Land Use Agreements.
5. The HDD Contractor shall verify all topographical survey information represented on * A device shall be supplied to provide tension on the drilling string on exit side -
this drawing in the field prior to construction. (excavator, winch or second drill rig); GEOTECHNICAL =" - 2000
6. This drawing is based on information provided from various sources. Consulting o Drill Pipe 5.5” (inspected as per the HDD specification); . . . L .. 350 L - -
company does not take responsibility for the accuracy of information provided by eNew Drill Bit — 12 1/4” in diameter or larger (provide details and supplier); 25. A geotechnical and geophysical investigation was completed at this site by COMPANY S .l W -
others. eNew 8" Mud Motor or larger (shall be able to run within the maximum load and can be referenced from the GEOTECHNICAL REPORT. . . -7
. . . . - 9 26. Subsurface conditions are believed to be suitable for construction of the proposed . -
7. The design drill path and existing utilities being crossed shall have a minimum range) (provide details and supplier); directionallv drilled crossina based on the data available and endineering analvsis 300 e -
separation of 6.5ft. . e Annular Pressure Tool (0 to 510 psi range); 27 ItI is Irecor?wme;wded thotltﬁe Directional Drilling Conltroctor indep(cgalndenld;g evoluyotle- the
» o specifications and supplier); their equipment and proposed construction procedures. & 250 o
motor assembly based on a 12 1/4” pilot hole. . . = 2
9 Th . . . _ e Steering System (Gyro & Para—Track or equivalent); @ / )
. e crossing shall be constructed in accordance with ASME B31.8—186. _ ) o . e . g =
10. Al existing utility locations and depths shall be verified in the field by the HDD * Casing expected to be used in the event it is required (specifications and details 2 S
Contractor prior to any ground disturbance. The HDD Contractor shall ensure any to b? PrOV'd_ed for approval). §2OO =
utilities in the area are protected and not damaged due to any construction b. Recycling Equipment: o _1000"’
activities. Verification shall be in accordance with Company specifications and Ground e Pump Capacity (Operable Rate — 530 gpm);
Disturbance Procedures. o Shakers (Operable Rate — 530 gpm); 150
11. HDD Contractor shall take specific precautions in protecting any existing utilities at e Centrifuge/Desander/Desilter (Minimum Capacity of 35 ft3/min). \
the entry and exit site. Entry/exit pits excavated below existing pipelines, casing to c. Drilling Fluid:
protect pipelines, ramping/matting and special drilling precautions during exit shall e Drilling Fluid is maintained at a maximum of 10 Ib/gal and 1.0% sand content;
be used to ensure a safe distance from the adjacent pipelines and utilities. e Engineered Drilling Fluid Plan must be able to be implemented in the field with 16 L 500
12. Contractor shall assess the need for temporary casing. If it is required, casing shall the proposed equipment.
be sized to accommodate the final ream pass and shall utilize centralizer casing d. This is @ minimum list of equipment and should not be considered a directive on
within the temporary conductor casing. Casing diameter, wall thickness, grade, and how to complete the work. The Contractor is responsible for the execution of the 50 -
drive shoe design shall be determined by the Contractor. A Contractors Casing Plan work under their Approved Execution Plan and shall supply all additional equipment \
must be submitted and approved prior to casing installation. All temporary casing to complete their plan at their cost. All equipment shall be supplied in good
shall be removed following completion of the product pipe installation. working order, maintained, fueled and serviced. 0 0
13. The current HDD has been designed in an attempt to allow for casing to be e. Any equipment not operational or fulfilling the requirements outlined in this 0 560 10'00 15'00 20'00 25'00
installed along the entry tangent through unconsolidated soils and terminate into contract shall be repaired or replaced at the Contractors cost. Cost of equipment
competent material. If casing is required to be installed at a length beyond the repair or replacement and standby of equipment and personnel during downtime Stem Length (ft)
entry tangent, the Contractor shall adjust the submitted Casing Plan for approval. due to unsuitable or inoperable equipment shall be solely borne by Contractor.
14. The current design entails that the product pipe will be installed from the HDD 19. Minimum final borehole size is 30”. C—17ZONE OF OPERATION e SOIL LIMITING PRESSURE e BEDROCK LIMITING PRESSURE = . =DRILL PATH
entry point. The Contractor shall independently evaluate if the pilot hole will be
installed with two rigs on either side of the crossing or one rig at the entry—side. ENVIRONMENTAL
If the entry—side rig is required to be moved to the exit—side for pullback then the : : e :
drill string shall be left in the borehole and sufficiently anchored to prevent sliding. 20. cEjLnrzf[?;:Cgf Eﬁng?sfects‘plﬂ kits must be on-site and available for use for the
PULLBACK NOTES 16. Contractor shall implement an adequately sized catch off tractor as an anchor when
1. This drawing is engineered and designed to ensure the pipe section is not the pipe section involves a slope, hori'zontol curve and/or a high to low installation.
overstressed during the installation process. The tractor must be secured to the pipe section in an acceptable manner.
2. This drawing is developed to inform the Contractor of the maximum spacing, 17. Contractor shall consider other factors such as weather conditions (wind, rain, snow,
anticipated lifting heights, minimum loading requirements and the minimum amount etc.) and site conditions on the pullback operations to ensure a safe lift and
of support equipment to be provided by the Contractor. It is expected that the installation.
Pipeline Contractor will choose the type and size of equipment to manage the 18. Contractor shall secure the load lines on cranes (if required) to the ground to -
minimum loads provided. minimize movement of the cradles along the pipe.
3. The shown spacing and heights of supports represent a modeled maximum total 19. Contractor to take all precautions to minimize damage to pipe coating during
stress on the pipe (including tension, bending and shear stress at the supports) of pullback. Any damage to coating shall be repaired as specified in contract
80% of SMYS. documents.
4. The support placement and spacing shown is based on publicly available LiDAR data. 20. Contractor shall modify this plan (as required) to ensure the pipe pull section is
The Contractor shall field fit equipment occording to the terrain or other on-—site sufficiently supported at all times during puIIbdck, Contractor must provide a
requirements adhering to a maximum spacing provided of 80 ft between any two Pullback Plan for approval by the owner’s representative two weeks in advance of
supports. ) ) ) ) ) commencing the work.
5. Thls'drowmg is based on mformq’uon prowded from various sources. Contractor shall 21, For the shown design, the largest expected vertical load for a single support is
confirm the accuracy of information prior to construction. ) approximately 21,500lbs. The maximum expected longitudinal force at each support
6. All loads shown assume that no buoyancy control will be utilized for this pullback. due to friction is 2,150Ibs. If a substantial horizontal bend in the pipe string is
7. Al dimensions are to the bottom of pipe. required during installation, it is recommended that the induced horizontal force on
8. It is anticipated that all support equipment will utilize roller cradles during the the rollers from movement of the pipe be analyzed.
pullback operation. Load capacity of each roller cradle is 28,600lbs (Darby 22. Temporary workspace has been provided to allow for the pipe string to be set back
PRC12—24D roller cradle model). a minimum of 400" from the entry point prior to installation. 144th Avenue may
9. Equipment shall be sized with an adequate safety factor (2.0x or greater) to safely require temporary closure during pullback operations.
handle expected loads and to suit the heights recommended to facilitate the proper
radius of curvature. It is expected that extended boom lengths or ramping under
the side—booms may be necessary. SEE PLAN
10. Shown pipe roller spacing based on roller load capacity of 8,000lbs. Roller spacing AND PROFILE
shall be adjusted to suit model of roller used. . X
11. It is the Contractor’s responsibility to ensure they have crossing agreements from all ' >
utility and pipeline companies in the area where work will be performed overtop or *
in the vicinity of high pressure pipelines or utilities.
12. Proper padding/ramping above existing lines is required for all areas in which heavy ———— e e > o,
equipment is moved or placed where the equipment may impact these lines. o “s\
13. Contractor shall ensure that there is minimal public disturbance and disruption ‘/ \\
during all parts of the work. \ \
14. Contractor shall be prepared to work with other Contractors in the area. ~ ’
15. Care shall be taken in manipulating the first and last section of pipe throughout TS P4
the pullback. The maximum unsupported length at the leading and trailing ends of ~~~________¢’
the pull section shall not exceed 60ft in order to prevent overstressing of the pipe.
L
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REFERENCE DOCUMENT NO. DATE ENGINEER AND PERMIT STAMPS PIPELINE SPECIFICATIONS STEERING TOLERANCES PULL FORCE / RIG SIZE / STRESS
1. BASEMAP 2019-11-06 NPS 20 30ft 100ft 300ft PULL FORCE: 198,000 Ibs (w/sf)
2.  STEEL STRESS 2020-05-01 OUTSIDE DIAMETER (OD)(in) 20 MINIMUM RECOMMENDED RIG SIZE: 330,000 Ibs
WALL THICKNESS (WT)(in) 0.75 MINIMUM 1200 1400 1800
3 AP 9020-05-01 RADIUS (ft) COMBINED STRESS UNITY CHECK: 0.33
GRADE X60
OPERATING STRESS: 82.6%
F @F& PRODUCT NATURAL GAS L N
%U MATERIAL STEEL f
N SPECIFICATIONS _— DRAWING STATUS DATE |DRN|CHK|DES|GEO|APR| CR
M AT“@ INTERNAL COATING N/A
“NF @R OUTER COATING DUAL FBE & ARO
MAX. OPER. PRESSURE (ps) 1,480 COMPANY PIPELINE PROJECT
MIN. TEST PRESSURE (psi) 1,850
MAX. OPER. TEMP (°F) 120 RIVER HDD CROSSING
' ' CONSTRUCTION NOTES - NPS 20
. MIN. INSTALLATION TEMP (°F) 23
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