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AUGHWICK CREEK CROSSING
PADEP SECTION 105 PERMIT NO.S:
PA-HU-0078.000-WX & PA-HU-0078.000-WX-16
(SPLP HDD# S2-0153)

HORIZONTAL DIRECTIONAL DRILL DESIGN SUMMARY: 20-INCH

e Horizontal length: 1,309 feet (ft)
e Entry angle: 13 degrees

e Maximum depth of cover: 40 ft
e Pipe design radius: 2,000 ft

HORIZONTAL DIRECTIONAL DRILL DESIGN SUMMARY: 16-INCH

Horizontal length: 1,260 ft
Entry angle: 16 degrees
Maximum depth of cover: 51 ft
Pipe design radius: 1,260 ft

GEOLOGIC AND HYDROGEOLOGIC ANALYSIS

The crossing of Aughwick Creek is underlain by carbonate and sedimentary rocks of the Onondaga and
Old Port Formations. Geologic mapping, reports, and field observations indicate near-vertical beds with
jointing and fracturing in the bedrock, with some enhanced dissolution of the carbonate rocks.

Attachment 1 provides an extensive discussion on the geology, hydrogeology and results of the
geotechnical investigation performed at this location.

HYDROGEOLOGY, GROUND WATER, AND WELL PRODUCTION ZONES

Water-bearing zones generally occur in secondary openings along bedding planes, joints, faults and
fractures. Water-bearing zones in the Onondaga and Old Port Formations are reportedly evenly
distributed in the first 300 feet of the subsurface.

Attachment 1 provides an extensive discussion on the geology, hydrogeology and results of the
geotechnical investigation performed at this location.

INADVERTENT RETURNS DISCUSSION

The proposed HDD profile is relatively shallow compared to the land surface and the streambed of
Aughwick Creek. Based on the hydro-structural characteristics of the underlying geology and the bore
path through shallow soils and shallow bedrock, the crossing of Aughwick Creek by HDD is susceptible to
the inadvertent return of drilling fluids during HDD operations.

An inadvertent return (IR) occurred during HDD operations on July 6, 2017 during the initial HDD attempt.
The HDD entry is on the east side of Aughwick Creek, and a loss of drilling fluid circulation was observed
prior to the IR event. Drilling fluids were observed discharging from a developed spring catchment
approximately 200 feet southwest of the entry location. Observations made during the IR event noted
weathered bedrock at the discharge location. Drilling operations were shut down while containment
measures were implemented.

Project management voluntarily stopped this HDD until additional evaluations of the geology and drilling
procedures were completed and could be utilized to prepare location specific HDD procedures.
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ADJACENT FEATURES ANALYSIS

The crossing of Aughwick Creek is located in rural Huntingdon County, approximately 0.55 miles north of
the community of Aughwick, 13 miles southeast of Huntington, PA.

The pipeline route in this area of Huntington County follows parallel to a previously existing Sunoco
Pipeline, L.P. (SPL) pipeline. At this location, on the east side of Aughwick Creek a residential home site
and other secondary structures are immediately adjacent to the existing permanent utility easement. The
presence of this home site and other structures necessitated a deviation (reroute) from the existing
easement, resulting in the planned route being adjusted 135 ft north of the existing easement to avoid
potential affects to this home site and other structures and significant disruption to the homeowner during
construction.

Water well records indicate the presence of a water well 330 ft north of the horizontal directional drill
(HDD) location. There are no records of a water well at the residence located 175 ft south of the HDD
location; however given the rural setting; it is assumed this residence is provided potable water by a water
well.

ALTERNATIVES ANALYSIS

The proposed HDD is an alternative route and plan of installation to a conventional open trench
construction plan to bypass the existing encroachments on the permanent utility easement by primary
and secondary residential structures.

This alternative route already creates a new permanent utility easement outside and separate from the
existing utility easement, creating an additional encumbrance to the properties of the affected private
landowners. Alternately to return to use of the existing easement would require direct disturbance of
grounds immediate to an occupied residence.

Open-cut Analysis

At the proposed crossing of Aughwick Creek an open cut, or conventional construction crossing plan
would require multiple channel closings and open trench crossings of the creek channels of the one (1)
primary and two (2) secondary creek channels. To cross these, regardless of sequencing, an open cut
crossing plan requires the damming and diversion using geotube dams of all water flows into the other
channels, while completing the first or second channel crossings, and simultaneously pumping out of all
produced groundwater discharge from the excavated shallow soil horizons and water seepage below the
geotube dams installed in the channel(s) for the entire duration of the open cut crossing event.

SPLP specifications require a minimum of 48-inches of cover over the installed pipelines. To meet these
cover requirements, during construction through the individual creek channels, an authorized open cut
work space of 175 ft in width would be required to accommodate the 16 and 20-inch pipelines, allowing
for each pipeline to be installed with sufficient separation between each pipeline for integrity
management. The length of the creek crossing area is approximately 320 ft. The assessed area of
impact by this open cut plan would directly affect 1.28 acres of state water bottoms and wooded riparian
area.

The produced groundwater and seepage under the geotubes during the open cut process can be pumped
to a discharge filtration structure; however the current technical capability of filtration does not exceed 50
microns, therefore, cloudy water (from suspended fine clay and silt particles) will be discharged
downstream regardless of all control methods employed for the entire duration of the crossing until
completion.
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Re-Route Analysis

No practicable re-route option lies to the north or south of the proposed route that would not transect the
same roadways and waterways transected by the proposed route.

The current permitted route is a reroute from the existing permanent easement, and already creates a
new utility easement encumbrance to the private property owners.

There are no other route adjustment that can considered that will eliminate or minimize the encumbrance
of the proposed route’s potential affects to natural resources.

CONCLUSION

As discussed above, the proposed route for the crossing of Aughwick Creek is the implementation of a
reroute to avoid residential structures and is the shortest route possible that minimizes the extent of new
permanent easement across private property.

HDD specialists employed by SPLP have investigated the initial HDD attempt and have concluded that
poor drilling practices and lack of pressure monitoring technology are the root cause of the initial IR.

The completion of the crossing of Aughwick Creek by HDD is feasible and will minimize the effects to
natural resources and waters of the state.

Upon the restart of this HDD, Sunoco will employ one or more HDD best management practices as
follows:

e SPLP will mandate annular pressure monitoring during the drilling of the pilot hole, which assists
in immediate identification of pressure changes indicative of loss of return flows or over
pressurization of the annulus, managing development pressures that can induce an IR;

e SPLP will mandate short-tripping of the drilling tools to ensure an open annulus is maintained to
manage the potential inducement of IRs;

e Required monitoring of the drilling fluid viscosity, such that fissures and fractures in the
subsurface are sealed during the drilling process;

e During the reaming phase, the use of Loss Control Materials can be implemented if indications of
a potential IR are noted or an IR is observed, and

e If necessary, the pilot hole and reaming phases of the HDD may utilize casing, hammered into
the substrate down to structurally better rock, to prevent lateral movement of drilling fluids.
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ATTACHMENT 1
GEOLOGY AND HYDROGEOLOGICAL EVALUATION REPORT
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Figure 2: Boring Location Plan

Aughwick Creek (PPP3) - Huntingdon Co., PA
PSI Project No.: 04911441
(Boring locations are approximate)
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DATE STARTED: 7/19/17 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 7/20117 DRILLER: M. Schirra LOGGED BY#P. McMichael BORING B 1
COMPLETION DEPTH 55.0 ft DRILL RIG: Diedrich D50 5| Y While Drilling 30 feet
whd
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger s ¥
ELEVATION: N/A SAMPLING METHOD: 2-in SS = y
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LONGITUDE: nia°® EFFICIENCY N/A See Boring Location Plan
STATION: N/A OFFSET: N/A REVIEWED BY: P. McMichael
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Harrisburg, PA 17104 LOCATION: Aughwick Creek (PPP3)

Telephone: (717) 230-8622

Huntingdon Co., PA
PA-HU-0078.0000-WX/PO#20170724

The stratification lines represent approximate boundaries. The transition may be gradual.
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DATE STARTED: 7/19/17 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 7/20117 DRILLER: M. Schirra LOGGED BY#P. McMichael BORING B 1
COMPLETION DEPTH 55.0 ft DRILL RIG: Diedrich D50 5| Y While Drilling 30 feet
whd
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger s ¥
ELEVATION: N/A SAMPLING METHOD: 2-in SS = y
LATITUDE: n/a° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: n/a° EFFICIENCY N/A See Boring Location Plan
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remain in bottom of borehole.
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DATE STARTED: 712117 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 712117 DRILLER: M. Schirra  LOGGED BY: C. Lehman BORING B 1A
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DATE STARTED: 7/24/17 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 7/24/17 DRILLER: M. Schirra LOGGED BY:__ Driller BORING B 2
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DATE STARTED: 7/24/17 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 7/24/17 DRILLER: M. Schirra LOGGED BY:__ Driller BORING B 2A
COMPLETION DEPTH 14.0 ft DRILL RIG: CME-75 5| Y While Drilling Not Enc.
whd
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger s ¥
ELEVATION: N/A SAMPLING METHOD: 2-in SS = 4
LATITUDE: n/a° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: n/a° EFFICIENCY N/A See Boring Location Plan
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REMARKS:
% STANDARD PENETRATION
— m S = TEST DATA
g ! 218 o _E:'; E % - N in blows/ft ©
€ o | 222 e @ < g | X Moistre 4 PL
5 2 lel gl = MATERIAL DESCRIPTION o g 5 . Ll Additional
= :g_ S g— €| © @) o 20 25 50 Remarks
3 o | 25 8| 3 0 2 2 [ [ I
-— o (D N [} (&) O 2
L 0] g m STRENGTH, tsf
o =
% A Qu X Qp
0 0 20 4.0
Augered to 14 ft w/o sampling
— 5 -
— 10 -
B Boring Terminated @ 14 ft
("Burned-up" auger bit - Borehole backfilled
with cuttings)
Professional Service Industries, Inc. PROJECT NO.: 04911441
1707 S. Cameron Street, Suite B PROJECT: Energy Transfer HDD (DPS)
Harrisburg, PA 17104 LOCATION: Aughwick Creek (PPP3)

Telephone: (717) 230-8622

Huntingdon Co., PA
PA-HU-0078.0000-WX/PO#20170724

The stratification lines represent approximate boundaries. The transition may be gradual.

Sheet 1 of 1




DATE STARTED: 7/24/17 DRILL COMPANY: Terra-Testing, Inc.
DATE COMPLETED: 7/28/17 DRILLER: M. Schirra LOGGED BY:__ Driller BORING B 2B
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DATE STARTED: 7/24/17 DRILL COMPANY: Terra-Testing, Inc.
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- 65 +——if —940, 15 min.
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DATE STARTED:

7124117

DRILL COMPANY:

Terra-Testing, Inc.

DATE COMPLETED:

7

128/17

COMPLETION DEPTH

100.0 ft

DRILL RIG:

DRILLER: M. Schirra LOGGED BY:
CME-75

Driller

BORING B-2B

Y While Drilling Not Enc.

BENCHMARK:

N/A

DRILLING METHOD:

Hollow Stem Auger

Yy

Water

ELEVATION:

N/A

SAMPLING METHOD:

2-in SS1.874-in Core

A 4

LATITUDE:

n/a

o

HAMMER TYPE:

Automatic

BORING LOCATION:

LONGITUDE:

n/a

° EFFICIENCY

N/A

See Boring Location Plan

STATION:
REMARKS:

N/A

OFFSET:

N/A REVIEWED BY:

P. McMichael

Elevation (feet)
Depth, (feet)
Graphic Log
Sample Type
Sample No.

Recovery (inches)

MATERIAL DESCRIPTION

USCS Classification

inch (SS)
(NX)

SPT Blows per 6-
RQD & Recovery % (NX

STANDARD PENETRATION
TEST DATA
N in blows/ft ©

X Moisture 4 PL
& LL
0 25

STRENGTH, tsf

A Qu X Qp
0 20 4.0

Additional

50 Remarks

Moisture, %

©
o

[ R-16

30

25

LIMESTONE- Blue Gray, Very
Fine-to-Fine-Grained, Hard, Moderate to High
RXto 10%HCL.

The recovered rock ranged from Broken to
Massive with several vertical fractures with
unweathered sufaces. The rock core
recoveries for R-15 (87 to 92 ft) and R-16 (92
to 97 ft) were generally low. The driller
indicated he believed the recovery losses
were the result of "gravel" zones (very broken
rock?).

Test Boring Terminated @ 100 ft

Note 1: Beginning at Core Runs R-10 (62-67
ft) and R-11 (67-72 ft), the rock core diameter
changed from ~2-in to ~1-3/4-in. The driller
indicated NQ-sized rock barrels were utilized
throughout coring. However, due to core bit
burns outs, several core bits were utilized in
order to advance the rock coring, particulary
through the limestone rock which appeared in
Core Run R-12 (72-77 ft).

Note 1: Borehole tremie grouting was
attempted on 07/29/2017; however, driller
reported they were not able to raise the grout
level above the bottom void or above an appx
depth of 74.5 ft below grade (after introducing
appx 110 gallons of grout). The driller
returned after the weekend and through a
combination of casing through voids (PVC
pipe) and bentonite, was able to grout the
balance of the borehoole.

Rec=50%

RQD=18
Rec=50%

RQD=53
Rec=70%

6 min.
10 min.

12 min.
10 min.
10 min.

12 min.

8 min.

10 min.

9 min.

10 min.

8 min.
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