Attachment A
HDD Table
Westmoreland County
Risk Assessment Level

Drawing Name Drill Name County Township Drill Location (Low / Medium / High)

Rostraver & N: 40.227407

PA-WM1-0012.0000-RR.pdf Youghiogheny Westmoreland South Huntingdon W:79.773242 low
South Huntingdon & N:40.237339

PA-WM1-0020.0000-WX.pdf Sewickly Creek Westmoreland Sewickly W: 79.752869 low
N: 40.239365

PA-WM1-0023.0000-RD.pdf Hildenbrand Road Westmoreland Sewickley W: 79.744096 low
N: 40.256864

PA-WM1-0039.0000-RD.pdf Kalamazoo Road Westmoreland Sewickley W: 79.705085 low
N: 40.262893

PA-WM1-0042.0000-WX.pdf Little Sewickley Creek Westmoreland Hempfield W: 79.688903 low
N: 40.264034

PA-WM1-0044.0000-RD.pdf Evanston Road Westmoreland Hempfield W: 79.686973 low
N: 40.287471

PA-WM1-0054.0000-RD.pdf I-76 Westmoreland Hempfield W: 79.670511 low
N: 40.322893

PA-WM1-0072.0000-RD.pdf Penn High Park Road Westmoreland Hempfield W: 79.637073 low
Jeannette N: 40.328011

PA-WM1-0088.0000-RR.pdf Norfolk Southern Railway Westmoreland Penn W: 79.632965 low
N: 40.361036

PA-WM1-0111.0000-RD.pdf Gombach Road Westmoreland Penn W:79.631272 low
Old William Penn N: 40.414573

PA-WM1-0144.0000-RD.pdf Highway Westmoreland Murrysville W: 79.608320 medium
N: 40.427007

PA-WM1-0157.0000-RD.pdf State Highway 66 Westmoreland Murrysville & Salem W: 79.581948 low
N: 40.426018

PA-WM2-0021.0000-RD.pdf Church Street Westmoreland Salem W: 79.553317 low
N: 40.436797

PA-WM2-0064.0000-WXa.pdf Loyalhanna Lake Westmoreland Loyalhanna W:79.449181 low

Prepared By:
Tetra Tech Rooney 10/14/2016



Drawing Name
PA-WM2-0064.0000-WXb.pdf
PA-WM2-0090.0000-RD.pdf

PA-WM2-0093.0000-RD.pdf

Prepared By:
Tetra Tech Rooney

Drill Name

Loyalhanna Lake

Squibbs Road

Livermore Road

Attachment A
HDD Table

Westmoreland County

County

Westmoreland

Westmoreland

Westmoreland

Township

Loyalhanna

Derry

Derry

Risk Assessment Level
Drill Location (Low / Medium / High)
N: 40.436797

W: 79.449181 low

N: 40.440871

W: 79.363502 low

N: 40.441631

W:79.346976 low
10/14/2016



HDD PA-WM1-0012.0000-RR (5122, 5222)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 260 feet from the western edge of the Youghiogheny River (5122) and enter/exit
2,380 feet from the eastern edge. The horizontal directional drill will enter/exit 2,200 feet from the
western edge of Stream 222 (5222) and enter/exit 810 feet from the eastern edge. The drill will cross
below the Youghiogheny River at 45 feet and $222 at 125 feet. The 20” drill will parallel the existing ME1
12" pipeline drill. The geotechnical results from the previous drill, as well as other data points, were used
to determine the entry/exit angles, and depths to pass through the best substrates while maintaining the
pipe integrity (e.g., no large bends). According to the geotechnical report the primary substrate at both
crossings (5122 and S222) is estimated to be siltstone or sandstone. Based on the geotechnical report, the
drill profile, and the previous drill data minimal inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):3002 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):3029' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.07 TO |ES-1.09 EROSION & SEDIMENT PLAN Sunoco Logistics SUNOCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. p— Py o op—— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, YOUGHIOGHENY RIVER
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS |09/30/16 |[RMB | 00/30/16 |AAW |09/30/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
EP1 | REVISED PER PADEP COMMENTS DLM |05/06/16 [RMB | 05/06/16 |AAW | 05/06/16
biGGNG. Tt | TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP DLM |03/15/16 |RMB |03/15/16 [AAW [03/15/16
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=300' owa.no: PA-WM1-0012.0000-RR
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FEVRA FECH

240 Cenlinantal Drive, Sule 200
Nowark, Delavare 19713

302 733, 7851

fax 302.454.5538

TEST BORING LOG

Projest Name: SUNCCO MARINER EAST

Project No.: 103IP2762

Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-12A Dates(s) Drilled: 08/26/13 inspector: E. WATT
Dilling Contractor: CONNELLY Brilling Method: SPT - ASTM D1586 Oriller: K. KERSH
Surface Elsvation (f): Groundwater Depth {ft); 15.5' Total Depth (ft): VARIOUS, SEE BELOW.
Sabi!nop‘s! S::r:h Dsm::m i:;a: TPT:_S” § g ;Isr::; Descriptian of Materials & ;2:321 .ent N
1 3.5 5.0 0.0 15 DARK BROWN SILTY CLAY AND FINE SAND 13 4 2 8
! cu
2 | 85 | 100 14 | SC |DARK BROWN SILITY CLAY AND FINE SAND. USCS: CLSG 213147
12.0
3 13.5 15.0 12.0 10 MEDIUM GRAY FINE SAND WITH SOME SILITY CLAY, TRACE 3 2 2 4
DECAYED WCOD, MOIST.
4 185 20.0 10 BROWN FINE TO MEDIUM SAND WITH SOME SILT, AND TRACE 4 5 a8 14
Sshé/ FINE TO COARSE GRAVEL.
§ 23.5 25.0 17 BROWN FINE TO MEDIUM SAND WITH SOME SILT. 3 3 5 8
28.0
& 28,5 | 295 | 280 0 NO RECOVERY 18 |50/5" »50
7 335 | 33.9 4 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE, 50/4"
8 385 | 394 42.0 11 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 23 150/5° =50

AUGER REFUSAL ENCOUNTERED AT 42", OFF-SITE BORING

51 FEET SOUTH AND CONTINUOUSLY DRILLED TO AUGER

REFUSAL AT 43.5'. WEATHERED SILTSTONE STARTING BETWEEN

32' TO 33,

WET ON SPOO}\I AT 235.

WATER LEVEL THROUGH AUGERS AT 15.5',

CAVED AT 28', WATER LEVEL ON GAVE AT 16",

Notes/Commants:

Pocket Pentromgter Testing
S1:257TSF

52:1.25TSF

* Number of blows of 140 tb. Hammer drep
N: Number of blows to drive speon trom 6

ped 30 in. requirad to drive 2 In, split-spoon sampler in 6 in. increments.
to 18" interval,

Strata (USCS) Deslgnations are approximated based on visual review, except where indicated in Description of Materials.




Newark, Dolawarg 19713
302.733.7551
fax: 302.454.5088

KOG o 20 TEST BORING LOG

Project Name: SUNOCO MARINER EAST

Project No.: 103IP2762

Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HOD-12B Dates(s) Orillsd: 08/26/13 Inspector: E. WATT
Driling Contractor; CONNELLY Drilling Mathod: SPT - ASTM D1586 Driller; K. KERSH
Surface Elavation {ft): Groundwater Depth {ft): Mot Encountered Total Depth {f): VARIOUS, SEE BELOW.
Sample} Samplo Depth{lt} | Strata Depth () | 2 z Strala . . 6" increment
Desceription of Materials .
No. | From | Te [ From | Ta &E = juscs) P 2 Blows N
1 a5 5.0 0.0 9 LIGHT GRAY TO BROWN SiLTY GLAY WITH A LITTLE FINE SAND, 2 | 26|26} B2
[ CL | PIECES OF FISSILE SHALE/SANDSTONE. USCS: GL
2 7.2 7.2 7.2 <i" SANDSTONE FRAGMENTS, 50/0°
| AUGER REFUSAL AT 7.2. CAVED AT 7.2. OFF-SET BORING &
TO THE NORTHEAST AND CONTINUOSLY DRILLED TG AUGER
RESUSAL AT 7.8
OFF-SET BORING AGAIN 48' TO THE NORTHEAST AND
DAILLED TO B.5' FOR DEEPER SAMPLE.
3 85 9.4 3 PARTIALLY WEATHERED BROWN SANDSTONE, 28 |s0/4° 50

AUGER REFUSAL AT 10.3..

Notes/Comments:

Zocket Pantrometer Tasting

* Number of blows of 140 b, Hammer dropped 30 in. required to drive 2 in, split-epoon sampler in  in. increments.
N: Number of blows to drive $poon fram 6" to 18" interval,

Strata (USCS) Designations are approximated based on visual raview, excapt whera indicated in Dascription of Matarials.




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0020.0000-WX (5224)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 360 feet from the western edge of Sewickly Creek (S224) and enter/exit 1,110 feet
from the eastern edge. The drill will cross below the creek at 27 feet. The 20” drill will parallel the existing
ME1 12” pipeline drill. The geotechnical results from the previous drill, as well as other data points, were
used to determine the entry/exit angles, and depths to pass through the best substrates while maintaining
the pipe integrity (e.g., no large bends). According to the geotechnical report the primary substrate at the
creek crossing is estimated to be siltstone with a layer of clay above. Based on the geotechnical report,
the drill profile, and the previous drill data minimal inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1530' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1589' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE. L.P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-112 70 |ES-1.13 EROSION & SEDIMENT PLAN Sunoco Logistics o
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. et 1o 7o leneer 10 JoTp— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION -P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, SEWICKLY CREEK
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 AAW |09/30/16 S OJEC
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO PENNSYLVANIA PIPELINE PROJECT
EP1 | REVISED PER PADEP COMMENTS DLM [05/20/16 |RMB | 05/20/16 |AAW |05/20/16
DIGGING. TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP JTW |03/15/16 |RMB | 03/15/16 |AAW |03/15/16
- . 1v—on0" .
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=200 owe.no: PA-WM1-0020.0000-WX
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FEVRA FEECH TEST BORING LOG

240 Gontinemal Drivo, Suile 200
Newark, Debawarg 19713

302.730.7551
fax: 302 454,5088
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Praject Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-17A Dates{s) Drilled: 06/14/13 Inspector: E. WATT
Drilling Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Drillar: T. REDMAN
Surface Elavation (ft): Groundwater Depth (ft): Not Encountered Total Depth (ft); 6.8
51";‘_’ & s:::o Dﬂpl::it) 2::‘ Dml:gt} g g 3::; Description of Materials & g}g:s;n.ant N
1 3.5 50 Q.0 18 BROWN SILTY CLAY WITH SOME FINE SAND, LITTLE FINE TO 4 3 5 8
6.8 ct COARSE GRAVEL.
2 6.8 6.8 <1 BROWN SANDSTONE. 50/0

AUGER REFUSAL AT 6.8, QFF-SET BORING 6 TO THE EAST
AND CONTINUDUSLY DRILLED TO REFUSAL AT &5,

Notes/Comments:

Bocket Pentrometer Tasting

Strata (USCS) Dasignations ara approximated based on visual review, axcept whera indicatad in Deseription of Materials.

* Number of blows of 140 ib, Hammer dropped 30 in, required to drive 2 in. split-spocn sampler in 6 in. incremants,

N: Number of blows to driva spaon frem 6" to 18" inferval,



FEYIRA TECH TEST BORING LOG

240 Goniinental Drive, Suile 200
Newark, Dalaware 19713

302.738.7557
- fax: 302 454,5088
Project Name: SUNOCO MARINER EAST Project No.: 103IP2762
Project Location: WESTMORELAND COUNTY, PA Page1of 1
Test Boring No.: HDD-17A CORING Dates{s) Driflad: 09/11/13 Inspector: E. WATT
|Drilling Contractor.  CONNELLY Drilling Mathod: SPT - ASTM D1586 Driller: K. KERSH
Surface Elsvation (ft): Groundwater Depth {ft): Total Depth {ft): 31.0
Semple;_Samplo Dapth () [ Strata Dopth (1) | 2 o | Strata i i 6" Incremont
£ o] i .
No. | Fram | 7o p— = 158 wscs escription of Matariais Blows &
0.0 CONTINUCOUS AUGERING. ENCOUNTERED HARD MATERIAL AT
Cléls A DEPTH OF APPROX. 8', SIMILAR TO REFUSAL OF ORIGINAL
21.0 BORING. CLAYEY SOIL CUTTINGS.
AUGER REFUSAL AT 21
BOCK CORING
RUN1{ 21.0 28.0 21.0 v 96% RECOVERY, 63% RQD: GRAY TO DARK GRAY INTERBEDDED
8 | SILTSTONE AND MUDSTONE,
AUNZ2} 2B.0 31.0 31.0 < 100% RECOVERY, 85% ROD: GRAY SILTSTONE.
Notes/Comments:

Strata (USCS) Designations are approximated basad on visua! review, except wheve indicated in Dascription of Materials.

* Number of blows of 140 ib, Hammer dropped 30 In. required to drive 2 in. split-spoon sampler in 6 in. increments.
IN: Number of blows to drive spoon from 6” fo 18° intarval,




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0023.0000-RD (S172)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 350 feet from the western edge of Stream 172 (5172) and enter/exit 670 feet from
the eastern edge. The drill will cross 30 feet below S172. The 20” drill will parallel the existing ME1 12”
pipeline drill.

There are no geotechnical borings or data directly related to this horizontal directional drill. The nearest
geotechnical results are 2,000 feet to the west and were taken for the drill shown in PA-WM1-0020.0000-
WX. However, as the drills are close to one another it can be assumed the ground formations are not
significantly different. This boring (HDD-17A) has siltstone below 20 feet and clayey soil above.

The nearest geotechnical results, as well as other data points, were used to determine the entry/exit
angles, and depths to pass through the best substrates while maintaining the pipe integrity (e.g., no large
bends). Based on the geotechnical report, the drill profile, and the previous drill data minimal inadvertent
returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1078' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1090' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T,, X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.14 TO |ES-1.14 EROSION & SEDIMENT PLAN Sunoco Logistics SU NOCO PIPELIN E’ L.P.
g: ﬁggﬁféﬁ'EES?NBE‘ESRT.?G??'N*c'_c’f,'foogmbgg‘ ;fg\le(iﬁé, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET10 | TO|SHEET 11 AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS |09/30/16 |RMB | 09/30/16 |AAW | 09/30/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS DLM | 05/06/16 |RMB | 05/06/16 | AAW | 05/06/16 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, HILDENBRAND ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM |03/15/6 |RMB | 03/15/16 |AAW | 0311516 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
1| REVISED PER COMMENTS FROM REI REVIEW 12-18-15 MRS | 12/18/15 |RMB | 12/18/15 |AAW | 12/18/15
DIGGING. ETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. 0 | ISSUED FOR CONSTRUCTION DLM [11/30/15 [RMB | 11/30/15 [AAW | 11/30/15 “ TET TECH
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 scALE:  1"=100" owe.No: PA-WM1-0023.0000-RD
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FEVRA FEECH TEST BORING LOG

240 Gontinemal Drivo, Suile 200
Newark, Debawarg 19713

302.730.7551
fax: 302 454,5088
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Praject Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-17A Dates{s) Drilled: 06/14/13 Inspector: E. WATT
Drilling Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Drillar: T. REDMAN
Surface Elavation (ft): Groundwater Depth (ft): Not Encountered Total Depth (ft); 6.8
51";‘_’ & s:::o Dﬂpl::it) 2::‘ Dml:gt} g g 3::; Description of Materials & g}g:s;n.ant N
1 3.5 50 Q.0 18 BROWN SILTY CLAY WITH SOME FINE SAND, LITTLE FINE TO 4 3 5 8
6.8 ct COARSE GRAVEL.
2 6.8 6.8 <1 BROWN SANDSTONE. 50/0

AUGER REFUSAL AT 6.8, QFF-SET BORING 6 TO THE EAST
AND CONTINUDUSLY DRILLED TO REFUSAL AT &5,

Notes/Comments:

Bocket Pentrometer Tasting

Strata (USCS) Dasignations ara approximated based on visual review, axcept whera indicatad in Deseription of Materials.

* Number of blows of 140 ib, Hammer dropped 30 in, required to drive 2 in. split-spocn sampler in 6 in. incremants,

N: Number of blows to driva spaon frem 6" to 18" inferval,



FEYIRA TECH TEST BORING LOG

240 Goniinental Drive, Suile 200
Newark, Dalaware 19713

302.738.7557
- fax: 302 454,5088
Project Name: SUNOCO MARINER EAST Project No.: 103IP2762
Project Location: WESTMORELAND COUNTY, PA Page1of 1
Test Boring No.: HDD-17A CORING Dates{s) Driflad: 09/11/13 Inspector: E. WATT
|Drilling Contractor.  CONNELLY Drilling Mathod: SPT - ASTM D1586 Driller: K. KERSH
Surface Elsvation (ft): Groundwater Depth {ft): Total Depth {ft): 31.0
Semple;_Samplo Dapth () [ Strata Dopth (1) | 2 o | Strata i i 6" Incremont
£ o] i .
No. | Fram | 7o p— = 158 wscs escription of Matariais Blows &
0.0 CONTINUCOUS AUGERING. ENCOUNTERED HARD MATERIAL AT
Cléls A DEPTH OF APPROX. 8', SIMILAR TO REFUSAL OF ORIGINAL
21.0 BORING. CLAYEY SOIL CUTTINGS.
AUGER REFUSAL AT 21
BOCK CORING
RUN1{ 21.0 28.0 21.0 v 96% RECOVERY, 63% RQD: GRAY TO DARK GRAY INTERBEDDED
8 | SILTSTONE AND MUDSTONE,
AUNZ2} 2B.0 31.0 31.0 < 100% RECOVERY, 85% ROD: GRAY SILTSTONE.
Notes/Comments:

Strata (USCS) Designations are approximated basad on visua! review, except wheve indicated in Dascription of Materials.

* Number of blows of 140 ib, Hammer dropped 30 In. required to drive 2 in. split-spoon sampler in 6 in. increments.
IN: Number of blows to drive spoon from 6” fo 18° intarval,




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0039.0000-RD (5181, S226)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 820 feet from the western edge of Stream 226 (5226) and enter/exit 1,550 feet
from the eastern edge. The horizontal directional drill will enter/exit 1,900 feet from the western edge of
Stream 181 (S181) and enter/exit 470 feet from the eastern edge. The drill will cross 80 feet below 5226
and 50 feet below S181. The 20” drill will parallel the existing ME1 12" pipeline drill.

A geotechnical study directly corresponding to this drill was not conducted. A geotechnical study was
completed for the Little Sewickley Creek horizontal drill 4 mile northeast of this drill. The boring log
indicates the soils are silty clay with fine sand. Since both drills border the creek and are a short distance
apart it can be assumed the subsurface materials do not change significantly either.

The nearest geotechnical results, as well as other data points, were used to determine the entry/exit
angles and depths to pass through the best substrates while maintaining the pipe integrity (e.g., no large
bends). Based on the geotechnical report, the drill profile, and the previous drill data minimal inadvertent
returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):2395' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):2424' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.22 TO |ES-1.23 EROSION & SEDIMENT PLAN Sunoco Logistics S UN OCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. RSP P P v —— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, KALAMAZOO ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS 09/30/16 |RMB | 09/30/16 | AAW | 09/30/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
Eov EP1 | REVISED PER PADEP COMMENTS DLM [05/17/16 [RMB |05/17/16 [AAW | 05/17/16 “ TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP Jtw [03i1s116 [RMB | 03115116 |AAw |0s/17/16
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 SCALE:  1"=200" owe.No: PA-WM1-0039.0000-RD
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FETRA FEE5
240 Gontirenta i, Suto 200 TEST BORING LOG
Nawark, Dafawaro 19713
302.736.7551
N fax: 302 454.5038
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Projact Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-13 Dates(s) Drillad: 06/25/13 Inspector: E. WATT
TDrEHing Contractor CONNELLY Drilling Mathod: SPT - ASTM D1586 Oriller: K. KERSH
Surface Elavation (ft): CGroundwater Depth (ft): Not Encountared Total Depth (#t): VARIQUS, SEE BELOW.
Sampie] Somplo Depth (It) |  Strata Dopth {it) ... | Strata i . 6" Increment
& D i f | .
No. | From To From T s 5 (USCSJ ascription of Materials Blows N
1 3.5 5.0 0.0 18 oL DARK BROWN SILTY CLAY WITH A LITTLE FINE SAND 5 6 8 i4
7.0 Uscs: cL
2 8.5 10.0 7.0 12 SM BROWN TO GRAY FINE TO MEDIUM SAND WITH SOME SILT. 1 3 a 1
12.0 TRAGE SILTSTONE FRAGMENTS NEAR TIP.
3 13.5 13.9 12.0 3 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50/4"
4 18.5 18.7 225 | 1.5 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50727
AUGER REFUSAL ENCOUNTERED AT 22.5'. OFF-SET BORING
11" EAST AND CONTINUQUSLY DRILLED TO AUGER REFUSAL AT
22',
WET ON SPOQON AT 8.5, WATER LEVEL NOT ENCOUNTERED
THROUGH AUGERS.
CAVED AND DRY AT 13"
fNotes/Commaenis:
Packet Pantrometer Tasting
81: >4 TSF
Strata (USCS) Designations are appraximated based on visual review, except where indicatad in Description of Materials.
* Number of blows of 140 ib. Hammer dropped 30 in. required to drive 2 In. &plil-spoon sampler in & In. increments.
N: Number of blows to drive spoon from 6 to 18” intarval.




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0042.0000-WX (5182)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 260 feet from the western edge of Little Sewickley Creek (5182) area and enter/exit
150 feet from the eastern edge. The drill will cross below the creek area at depths between 13 feet and
20 feet. The 20” drill will parallel the existing ME1 12" pipeline drill. The geotechnical results from the
previous drill, as well as other data points, were used to determine the entry/exit angles, and depths to
pass through the best substrates while maintaining the pipe integrity (e.g., no large bends). According to
the geotechnical report the primary substrates for the drill are estimated to be layers of clay and siltstone.
Based on the geotechnical report, the drill profile, and the previous drill data minimal inadvertent returns
are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):638' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):642' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE. L.P
Sunoco Logistics i
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NADS3 E£s-1.25 T0Es1.25 EROSION & SEDIMENT PLAN u g
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. JREUT F P v —— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LITTLE SEWICKLEY CREEK
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS 09/30/16 |RMB | 09/30/16 | AAW | 09/30/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
EP1 | REVISED PER PADEP COMMENTS MRS [05/20116 [RMB | 05/20/16 [AAW | 0572016
DIGGING. TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP Jtw [03115/16 [RMB | 03115116 |AAw 0371516
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 scALE:  1"=100" owe.No: PA-WM1-0042.0000-WX
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FETRA FEE5
240 Gontirenta i, Suto 200 TEST BORING LOG
Nawark, Dafawaro 19713
302.736.7551
N fax: 302 454.5038
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Projact Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-13 Dates(s) Drillad: 06/25/13 Inspector: E. WATT
TDrEHing Contractor CONNELLY Drilling Mathod: SPT - ASTM D1586 Oriller: K. KERSH
Surface Elavation (ft): CGroundwater Depth (ft): Not Encountared Total Depth (#t): VARIQUS, SEE BELOW.
Sampie] Somplo Depth (It) |  Strata Dopth {it) ... | Strata i . 6" Increment
& D i f | .
No. | From To From T s 5 (USCSJ ascription of Materials Blows N
1 3.5 5.0 0.0 18 oL DARK BROWN SILTY CLAY WITH A LITTLE FINE SAND 5 6 8 i4
7.0 Uscs: cL
2 8.5 10.0 7.0 12 SM BROWN TO GRAY FINE TO MEDIUM SAND WITH SOME SILT. 1 3 a 1
12.0 TRAGE SILTSTONE FRAGMENTS NEAR TIP.
3 13.5 13.9 12.0 3 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50/4"
4 18.5 18.7 225 | 1.5 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50727
AUGER REFUSAL ENCOUNTERED AT 22.5'. OFF-SET BORING
11" EAST AND CONTINUQUSLY DRILLED TO AUGER REFUSAL AT
22',
WET ON SPOQON AT 8.5, WATER LEVEL NOT ENCOUNTERED
THROUGH AUGERS.
CAVED AND DRY AT 13"
fNotes/Commaenis:
Packet Pantrometer Tasting
81: >4 TSF
Strata (USCS) Designations are appraximated based on visual review, except where indicatad in Description of Materials.
* Number of blows of 140 ib. Hammer dropped 30 in. required to drive 2 In. &plil-spoon sampler in & In. increments.
N: Number of blows to drive spoon from 6 to 18” intarval.




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0044.0000-RD (5184)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 530 feet from the western edge Evanstown Road and enter/exit 750 feet from the
eastern edge. The horizontal directional drill will enter/exit 730 feet from the western edge of Stream 184
(5184) and enter/exit 600 feet from the eastern edge. The drill will cross below Evanstown Road at about
50 feet and S184 at 25 feet. The 20” drill will follow the existing ME1 12” pipeline drill. The geotechnical
results from the previous drill, as well as other data points, were used to determine the entry/exit angles,
and depths to pass through the best substrates while maintaining the pipe integrity (e.g., no large bends).
According to the geotechnical report the primary substrate at both crossings is estimated to be clay and
siltstone. Based on the geotechnical report, the drill profile, and the previous drill data minimal
inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1329' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1336' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.25 TO [ES-1.26 EROSION & SEDIMENT PLAN Sunoco Logistics SUNOCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PSPPI [Ny USSP [ — Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, EVANSTON ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 [RMB | 09/30/16 [AAW [09/30/16 SYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO PENN
DICGING. EP1 | REVISED PER PADEP COMMENTS MRS | 05/06/16 |RMB | 05/06/16 |AAW [05/06/16 TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP JTW |03/15/16 |RMB |03/15/16 |AAW | 03/15/16
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=150' owe.no: PA-WM1-0044.0000-RD
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FETRA FEE5
240 Gontirenta i, Suto 200 TEST BORING LOG
Nawark, Dafawaro 19713
302.736.7551
N fax: 302 454.5038
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Projact Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-13 Dates(s) Drillad: 06/25/13 Inspector: E. WATT
TDrEHing Contractor CONNELLY Drilling Mathod: SPT - ASTM D1586 Oriller: K. KERSH
Surface Elavation (ft): CGroundwater Depth (ft): Not Encountared Total Depth (#t): VARIQUS, SEE BELOW.
Sampie] Somplo Depth (It) |  Strata Dopth {it) ... | Strata i . 6" Increment
& D i f | .
No. | From To From T s 5 (USCSJ ascription of Materials Blows N
1 3.5 5.0 0.0 18 oL DARK BROWN SILTY CLAY WITH A LITTLE FINE SAND 5 6 8 i4
7.0 Uscs: cL
2 8.5 10.0 7.0 12 SM BROWN TO GRAY FINE TO MEDIUM SAND WITH SOME SILT. 1 3 a 1
12.0 TRAGE SILTSTONE FRAGMENTS NEAR TIP.
3 13.5 13.9 12.0 3 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50/4"
4 18.5 18.7 225 | 1.5 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. 50727
AUGER REFUSAL ENCOUNTERED AT 22.5'. OFF-SET BORING
11" EAST AND CONTINUQUSLY DRILLED TO AUGER REFUSAL AT
22',
WET ON SPOQON AT 8.5, WATER LEVEL NOT ENCOUNTERED
THROUGH AUGERS.
CAVED AND DRY AT 13"
fNotes/Commaenis:
Packet Pantrometer Tasting
81: >4 TSF
Strata (USCS) Designations are appraximated based on visual review, except where indicatad in Description of Materials.
* Number of blows of 140 ib. Hammer dropped 30 in. required to drive 2 In. &plil-spoon sampler in & In. increments.
N: Number of blows to drive spoon from 6 to 18” intarval.




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0054.0000-RD (5227, S228)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 180 feet from the western edge of Stream 227 (5227) and enter/exit 660 feet from
the eastern edge. The horizontal directional drill will enter/exit 220 feet from the western edge of Streams
228 (5228) and enter/exit 620 feet from the eastern edge. The drill will also enter/exit 250 feet from the
western edge of Interstate 76 (I-76) and enter/exit 455 feet from the eastern edge. The drill will cross
below S227 at 15 feet, S228 at 18 feet, and |-76 at an average of 28 feet. The 20” drill will parallel the
existing ME1 12” pipeline drill. The geotechnical results from the previous drill, as well as other data
points, were used to determine the entry/exit angles, and depths to pass through the best substrates
while maintaining the pipe integrity (e.g., no large bends). According to the geotechnical report the
primary substrate for the crossings is estimated to be sandstone with a siltstone stem and a layer of clayey
sand above it. Based on the geotechnical report, the drill profile, and the previous drill data minimal
inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):846" 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):851" 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPEL'NE L P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.31 TO [ES-1.32 EROSION & SEDIMENT PLAN Sunoco Logistics o
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PR P P v —— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION e
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, 1-76
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 | AAW | 09/30116 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
EP1 REVISED PER PADEP COMMENTS MRS |05/06/16 [RMB |05/06/16 |AAW |05/06/16
DIGGING. 'lb TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP Jtw [03115/16 [RMB | 03115116 |AAw 0371516
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 scALe:  1"=100' owe.No: PA-WM1-0054.0000-RD
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Ap— TEST BORING LOG

240 Continanlal Divo, Sulte 200
Nawark, Dolwaro 19713

302.738.755¢
fox; 302 454.5088
Project Name: SUNOCO MARINER EAST Project No.: 1031P2752
Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-14 Dates{s) Drillad: 09/12/13 Inspector: E.WATT
Drilling Contractor; CONNELLY Drilling Method: SPT - ASTM D1536 Drillar: K. KERSH
Surface Elevation {ft): Groundwaier Depth {f): Not Encountersd Total Depth {ft): 16.5
Smf’la s:::::a Depl:o(ﬂ) i:r:: Demr_'r:u g £ (2:2;) Description of Materials & g}gzs;"f nt N
1 3.5 5.0 0.0 MOTTLED BROWN AND GRAY CLAYEY FINE TO MEDIUM SAND 2 2 3 5
USCS: 8C
2 8.5 9.1 SC MOTTLED BROWN AND GRAY CLAYEY FINE TO MEDIUM SAND, 47 |50/" »>50
9.5 WITH A LITTLE SANDSTONE GRAVEL.
AUGER REFUSAL AT 9.5,
ROCK CORING
RUNt 95 i4.5 9.5 v 106% RECOVERY, 173: RQD. GRAY SANDSTONE WITH A SILTSTONE
S | seaAm.
RUN2] 14.5 18.5 9.5 = #00% RECOVERY, 47% RQAD. GRAY SILTSTONE.

Notes/Comments:

Pocket Pentrometer Testing

S1: >4 T8F

Strata (USCS) Dasignations are approximated based on visual review, except where indicated in Dascription of Materials.

* Number of blows of 140 {b, Hammer dropped 30 in. tequired to drive 2 in. split-spoon sampler in 6 in, increments.
N: Number of blows to drive spocn from 6° 1o 18* irerval,




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0072.0000-RD (5198)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 720 feet from the western edge of Stream 198 (5198) and enter/exit 470 feet from
the eastern edge. The drill will cross 60 feet below S198 and will parallel the existing ME1 12” pipeline
drill.

Due to limited access to the area geotechnical boring was not possible for this horizontal directional drill.
The nearest boring location is approximately % mile north for the Norfolk Southern Railroad horizontal
directional drill. By assuming the soil conditions are similar across the % mile stretch the geotechnical data
from the HDD-15 boring log can be utilized for this drill as well. This data shows silty clay and clay down
to about 18 feet and claystone rock below that.

The nearest geotechnical results, as well as other data points, were used to determine the entry/exit
angles, and depths to pass through the best substrates while maintaining pipe integrity (e.g., no large
bends). Based on the geotechnical report, the drill profile, and previous drill data minimal inadvertent
returns are expected.
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DESIGN AND CONSTRUCTION:

1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON
THIS DRAWING.

2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED

7.

INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50).
INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD).

PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND
STREAM CROSSINGS.

12.

13.

SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN

WILL BE IMPLEMENTED AT ALL TIMES.

SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL

TIMES.

PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1200' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1229' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE. L.P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.42 7O |ES-1.42 EROSION & SEDIMENT PLAN Sunoco Loglstlcs P
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. p— Py po— JoTp— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION -P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, PENN HIGH PARK ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 AAW |09/30/16
4. E%N‘EE(A;CTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO £P1 | REVISED PER PADEP COMMENTS VRS | 0523116 |RvB 0523716 | Aaw | 05123716 ETRAT H ROONEY PENNSYLVANIA PIPELINE PROJECT
GG, | TET EC
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP JTW |03/15/16 |RMB | 03/15/16 |AAW |03/15/16
- . 1v=1E0" .
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 scale:  1"=150 owe.no: PA-WM1-0072.0000-RD
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FEVRRA FECH TEST BORING LOG

240 Confinenltal Drve, Sulle 200
Newark, Delawaro 19713

302.738.7551
fax; 302.454.5000
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-154 Dates(s) Drilled: 06/14/13 Inspector: E.WATT
Drilfing Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Drilier: T. REDMAN
Surface Elevation {ft): Groundwater Dapth (it): 11 Total Depth {f#): 17.7
Sal::‘l:‘ple S::;'a Deﬂl: o(ﬂ) :;8: E!’“m:(o“’ § £ (z’:;’; Description of Materials ¢ g;g::: N
1 3.5 5.0 0.0 10 BROWN SILTY CLAY, FRAGMENTS OF GRAVEL IN TIP, 4 4 5 2]
I 75 CL
2 8.5 10.0 7.0 15 MOTTLED DARK GRAY AND BAOWN FINE TO MEDIUM SAND 4 8 i1 | 18
12.0 SM WITH SOME SILT. POSSIBLE COAL LEANSE AT 0.7,
3 135 1 139 | 12.0 18 GRAY TO DARK GRAY SILITY CLAY, TRAGE FINE SAND. 1771224 271 49
15.0 oL Uscs: oL
4 17.5 17.7 18.0 17.7 1 LIGHT GRAY PARTIALLY WEATHERED CLAYSTONE, &0/2*
AUGER REFUSAL AT 17.5",
WET ON SPOON AT 20"
WATER LEVEL THROUGH AUGERS AT 11",

Notes/Comments:

Pocket Pantromatar Testing

83: >4 TSF

Strata (USCS) Designations are appraximated basad on visual review, except where indicated in Description of Materials.

* Nurnber of blows of 140 fb. Hammer dropped 30 in. required to drive 2 in. split-5poon campler in 8 in. increments,
N: Number of blows to driva spoon from 6" to 18" interval.




TETRA TEC TEST BORING LOG

240 Centnenta! Drive, Sukla 200
Nawerk, Delaware 19713

302.738.7551
fax 302.454,5289
0 MARINER EAST Project No.: 103IP2762
Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-15A CORING Dates{s) Drilled: 05/11/13 Inspector: E. WATT
Drilling Contractor,. ~ GONNELLY Drilling Method: SPT - ASTM D15886 Driller K. KERSH
@face Elevation (ft): Groundwater Depth {ft): Total Depth (if); 33.5
Sample)_Sampie Dopth (1Y) | Strata Deplh () | £ | Strata Description of . 8" Increment
5 Materiai .
No. | From | To | From | To |8 juscs) escription of Materials Blows N
0.0 18.5 CONTINUOUS AUGERING. SEE BORING LOG HDD-154.
1 18.5 18.0 18.5 23.5 GRAY PARTIALLY WEATHERED CLAYSTONE. 50/6"
AUGER REFUSAL AT 23.5',
ROCK CORING
AUN1{ 23.5 28.5 23.5 z 100% RECOVERY, 213 RQD: GREENISH GRAY AND RED
%5 | CLAYSTONE.
RUNZ| 285 | 335 ] E 100% RECOVERY, 68% RQD: GRAY TO GREENISH GRAY AND RED
33.5 CLAYSTONE.

Notes/Commants:

Strata {(USCS) Dasignations are approximated based on visuai review, excapt whars indicated in Dascription of Materials,

* Numbar of blows of 140 lb. Hammer dropped 30 in. required to drive 2 in. split-spoan samplar in & in. increments.
N: Mumber of blows to drive spoon from 6” to 18" intarval,




FETIR FEGH

240 Continental Drive, Sulto 200

Nawark, Delaware 19715
302.738.755¢1
lax 302.454.5085

TEST BORING LOG

Project Name: SUNOCO MARINER EAST

Project No.: 103iP2762

Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-15B Dates{s) Drilled: 06/13/13 Inspector: E. WATT
Drilling Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Driller: T. REDMAN

Surface Elevation (ft):

Groundwater Depth {ft): Not Encountered

Total Depth {ft): 5.7

Pocket Pentromeler Tasting

* Number of blows of 140 {b. Hammer dropped 20in. ra
NN: NumDer of piows 1o drive Spoon oM & to 18° interval,

Strata (USCS) Designations are approximated based on visual raview, except whera indicated In Description of Materials.

quired to drive 2 in. split-speon sampler in 6 in. increments.
\

Sampled Sample Oepth {ft) | Strata Depthe {it) | 3 & | Strata b o . 6" Increment

£ escription of Materials N
Mo. { Fram To From To § ™ Huscs P Blows
0.0 2.0 CL |BROWN SILTY CLAY (AUGER CUTTINGS}
1 3.5 3.9 2.0 LIGHT GRAY TO BROWN PARTIALLY WEATHERED SILTSTONE. 50/5"
2 55 57 I 57 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. S0/
[ AUGER REFUSAL AT 6.5
Notes/Comments:




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0088.0000-RR (5§199)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 600 feet from the western edge of Brush Creek (S199) and enter/exit 1,300 feet
from the eastern edge. The horizontal directional drill will enter/exit 1,100 feet from the western edge of
the Norfolk Southern Rail Road (NSRR) and enter/exit 810 feet from the eastern edge. The drill will cross
below S199 at 35 feet and NSRR at 93 feet. The 20” drill will follow the existing ME1 12” pipeline drill. The
geotechnical results from the previous drill, as well as other data points, were used to determine the
entry/exit angles, and depths to pass through the best substrates while maintaining the pipe integrity
(e.g., no large bends). According to the geotechnical report the primary substrate at both crossings is
estimated to be claystone with silty clay layers above the drill. Based on the geotechnical report, the drill
profile, and the previous drill data minimal inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGN FACTOR 0.50 (HOOP STRESS)). 11. PIPELINE AND CROSSING TO BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH LAST APPROVED
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). AMERICAN RAILWAY ENGINEERING AND MAINTENANCE OF WAY ASSOCIATION SPECIFICATIONS FOR
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND PIPELINES CONVEYING FLAMMABLE AND NON-FLAMMABLE SUBSTANCES.
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. 12. BLASTING NOT PERMITTED.
PIPELINE. 8. CARRIER PIPE NOT ENCASED. 13. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=): 2038' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=): 2039
20" X 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 40 MILS MIN. ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.43 TO |ES-1.44 EROSION & SEDIMENT PLAN Sunoco Logistics SUNOCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PR B P B— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION P.

OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL

FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE,

LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS [09/30/16 [RMB [ 09/30/16 |AAW |09/30/16 NORFOLK SOUTHERN RAILWAY
4. E%EEQFTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO £P1 | REVISED PER PADEP COMMENTS VRS | 05720116 |RMB 0520126 | Aaw | 0512016 TETRAT H ROONEY PENNSYLVANIA PIPELINE PROJECT
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP JTw |03/15/16 [RMB |03/15/16 |AAW |03/15/16 Ib

DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 SCALE:  1"=200' owa.no: PA-\WM1-0088.0000-RR
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FEVRRA FECH TEST BORING LOG

240 Confinenltal Drve, Sulle 200
Newark, Delawaro 19713

302.738.7551
fax; 302.454.5000
Project Name: SUNOCO MARINER EAST Project No.: 1031P2762
Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-154 Dates(s) Drilled: 06/14/13 Inspector: E.WATT
Drilfing Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Drilier: T. REDMAN
Surface Elevation {ft): Groundwater Dapth (it): 11 Total Depth {f#): 17.7
Sal::‘l:‘ple S::;'a Deﬂl: o(ﬂ) :;8: E!’“m:(o“’ § £ (z’:;’; Description of Materials ¢ g;g::: N
1 3.5 5.0 0.0 10 BROWN SILTY CLAY, FRAGMENTS OF GRAVEL IN TIP, 4 4 5 2]
I 75 CL
2 8.5 10.0 7.0 15 MOTTLED DARK GRAY AND BAOWN FINE TO MEDIUM SAND 4 8 i1 | 18
12.0 SM WITH SOME SILT. POSSIBLE COAL LEANSE AT 0.7,
3 135 1 139 | 12.0 18 GRAY TO DARK GRAY SILITY CLAY, TRAGE FINE SAND. 1771224 271 49
15.0 oL Uscs: oL
4 17.5 17.7 18.0 17.7 1 LIGHT GRAY PARTIALLY WEATHERED CLAYSTONE, &0/2*
AUGER REFUSAL AT 17.5",
WET ON SPOON AT 20"
WATER LEVEL THROUGH AUGERS AT 11",

Notes/Comments:

Pocket Pantromatar Testing

83: >4 TSF

Strata (USCS) Designations are appraximated basad on visual review, except where indicated in Description of Materials.

* Nurnber of blows of 140 fb. Hammer dropped 30 in. required to drive 2 in. split-5poon campler in 8 in. increments,
N: Number of blows to driva spoon from 6" to 18" interval.




TETRA TEC TEST BORING LOG

240 Centnenta! Drive, Sukla 200
Nawerk, Delaware 19713

302.738.7551
fax 302.454,5289
0 MARINER EAST Project No.: 103IP2762
Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-15A CORING Dates{s) Drilled: 05/11/13 Inspector: E. WATT
Drilling Contractor,. ~ GONNELLY Drilling Method: SPT - ASTM D15886 Driller K. KERSH
@face Elevation (ft): Groundwater Depth {ft): Total Depth (if); 33.5
Sample)_Sampie Dopth (1Y) | Strata Deplh () | £ | Strata Description of . 8" Increment
5 Materiai .
No. | From | To | From | To |8 juscs) escription of Materials Blows N
0.0 18.5 CONTINUOUS AUGERING. SEE BORING LOG HDD-154.
1 18.5 18.0 18.5 23.5 GRAY PARTIALLY WEATHERED CLAYSTONE. 50/6"
AUGER REFUSAL AT 23.5',
ROCK CORING
AUN1{ 23.5 28.5 23.5 z 100% RECOVERY, 213 RQD: GREENISH GRAY AND RED
%5 | CLAYSTONE.
RUNZ| 285 | 335 ] E 100% RECOVERY, 68% RQD: GRAY TO GREENISH GRAY AND RED
33.5 CLAYSTONE.

Notes/Commants:

Strata {(USCS) Dasignations are approximated based on visuai review, excapt whars indicated in Dascription of Materials,

* Numbar of blows of 140 lb. Hammer dropped 30 in. required to drive 2 in. split-spoan samplar in & in. increments.
N: Mumber of blows to drive spoon from 6” to 18" intarval,




FETIR FEGH

240 Continental Drive, Sulto 200

Nawark, Delaware 19715
302.738.755¢1
lax 302.454.5085

TEST BORING LOG

Project Name: SUNOCO MARINER EAST

Project No.: 103iP2762

Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-15B Dates{s) Drilled: 06/13/13 Inspector: E. WATT
Drilling Contractor: CONNELLY Drilling Method: SPT - ASTM D1586 Driller: T. REDMAN

Surface Elevation (ft):

Groundwater Depth {ft): Not Encountered

Total Depth {ft): 5.7

Pocket Pentromeler Tasting

* Number of blows of 140 {b. Hammer dropped 20in. ra
NN: NumDer of piows 1o drive Spoon oM & to 18° interval,

Strata (USCS) Designations are approximated based on visual raview, except whera indicated In Description of Materials.

quired to drive 2 in. split-speon sampler in 6 in. increments.
\

Sampled Sample Oepth {ft) | Strata Depthe {it) | 3 & | Strata b o . 6" Increment

£ escription of Materials N
Mo. { Fram To From To § ™ Huscs P Blows
0.0 2.0 CL |BROWN SILTY CLAY (AUGER CUTTINGS}
1 3.5 3.9 2.0 LIGHT GRAY TO BROWN PARTIALLY WEATHERED SILTSTONE. 50/5"
2 55 57 I 57 LIGHT GRAY PARTIALLY WEATHERED SILTSTONE. S0/
[ AUGER REFUSAL AT 6.5
Notes/Comments:




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0111.0000-RD (5201, S202, W59)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 640 feet from the western edge of Bushy Run Creek (5201) and enter/exit 290 feet
from the eastern edge. The horizontal directional drill will enter/exit 740 feet from the western edge of
Stream 202 (S202) and enter/exit 190 feet from the eastern edge. The drill will cross below S201 at 20
feet and S202 at 18 feet. This horizontal drill is also 50 feet from a grassy wetland (W59) at which extra
monitoring may be necessary. The 20” drill will parallel the existing ME1 12” pipeline drill. The
geotechnical results from the previous drill, as well as other data points, were used to determine the
entry/exit angles, and depths to pass through the best substrates while maintaining the pipe integrity
(e.g., no large bends). According to the geotechnical report the primary substrate at both crossings (5201
and S202) is estimated to be rock with sand and silt layered above. Based on the geotechnical report, the
drill profile, and the previous drill data minimal inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOTBELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):980' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):993' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPEL'NE L P
Sunoco Logistics i
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-151 10 [ES-1.51 EROSION & SEDIMENT PLAN g
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PP Ny P, op—— Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, GOMBACH ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS |09/30/16 |RMB | 09/30/16 |AAW |09/30/16
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO PENNSYLVANIA PIPELINE PROJECT
EP1 | REVISED PER PADEP COMMENTS MRS | 05/17/16 |RMB | 05/17/16 |AAW [05/17/16
DIGGING. TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP JTW [03/15/16 |RMB | 03/15/16 |AAW | 03/15/16
- qn—100 )
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHK | DATE |APP | DATE (303) 792-5911 scaLe: 1"=100 owe.no: PA-WM1-0111.0000-RD
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8 FEGH

240 Continontal Drive, Suiie 200
Newark, Dalawars 19713
302,739.7551

fox: 302.454.5088

TEST BORING LOG

Project Name: SUNOCO MARINER EAST

Project No.: 103IP2762

Project Location: WESTMORELAND COUNTY, PA Page 1 of §
Test Boring No.: HDD-16 Dates(s) Drillad: 06/13/13 Inspector: E. WATT
Drilling Coniractor: CONNELLY Diilling Method: SPT - ASTM D1586 Driller: T. REDMAN
Surfaca Elavation {f): Groundwater Depth {ft): Not Encountared Total Dapth (it): 14.9
T g
1 35 5.0 0.0 10 | S lwer BROWN SILTY CLAY AND CLAYEY SAND WITH SOME 1 1 1 )
7.0 2?_)/ FINE TO COARSE GRAVEL. SOET. POTENTIAL FILL.
2 8.5 10.0 7.0 13 LIGHT BROWN FINE TO MEDIUM SAND WITH A LITTLE F-C 5 7 10 | 17
GRAVEL AND SOME SILT.
3 13.5 14.9 13 M LIGHT BROWN FINE TO MEDIUM SAND WITH A LITTLEF-C 3 10 [50/5°| 50
14.4 GRAVEL AND SOME SILT.
4.4 14.9 LIGHT GRAY TO BROWN FRACTURED AND GRAVELLY SILTSTONE

AUGER REFUSAL AT 14.9.

BORING LOCATION SURRQUNDED BY STANDING WATER

FROM PREVIOUS NIGHT'S RAIN EVENT.

Notes/Comments:

* Number of blows of 140 Ib. Hammer drep
(N: Mumber of blows to drive spoon from 6” to 18" interval,

Pocket Pantrometer Testing

Strata (USCS} Designations are approximated basad on visual review, @xcep! where indicated in Description of Materials.

ped 30 in. required to driva 2 in, split-spoon sampler in 6 In. increments.




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0144.0000-RD (5215, W61)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be medium. Implementing this design, along with adherence
to the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts,
if they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 500 feet from the western edge of Old William Penn Highway and enter/exit 540
feet from the eastern edge. The horizontal directional drill will enter/exit 820 feet from the western edge
of Turtle Creek (5S215) and enter/exit 250 feet from the eastern edge. The drill will also enter/exit 890 feet
from the western edge of a scrub shrub wetland (W61) and enter/exit 28 feet from the eastern edge. The
drill will cross below the highway at 42 feet, Turtle Creek at 15 feet, and the wetland between 8 feet and
15 feet. The 20” drill will parallel the existing ME1 12” pipeline drill. The geotechnical results from the
previous drill, as well as other data points, were used to determine the entry/exit angles, and depths to
pass through the best substrates while maintaining the pipe integrity (e.g., no large bends). According to
the geotechnical report the primary substrate at the crossings is estimated to be a silty sand. Based on
the geotechnical report, the drill profile, and the previous drill data minimal inadvertent returns are
expected. With the low crossing below the wetland it is recommended (8 to 15 feet) additional inspection
is recommended to observe for inadvertent returns during the drill.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1092' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1113' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-164 TO |ES-1.65 EROSION & SEDIMENT PLAN Sunoco Logistics S UN OCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PRI P P v — Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE,
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS |09/30/16 |RMB | 09/30/16 |AAW | 09/30/16 PI(EJIL_IPISV&_L\/L,‘!\?\J“IAAPPI?PNI?L:T\:SI—F!‘\I/?{VSJYECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
EP1 | REVISED PER PADEP COMMENTS MRS |05/20/16 |RMB | 05120116 |AAW | 05/20/16
DIGGRG s Jos20te s [osizure |aaw [os20 Tt | TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP Jtw [03115/16 [RMB | 03115116 |AAw 0371516
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 scALE:  1"=100" owe.No: PA-WM1-0144.0000-RD
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FETRA TEEH

240 Continental Drive, Sulte 200
Nowark, Dolavare 19715

32, 738.755¢1

fax: 302.454,5088

TEST BORING LOG

Project Name: SUNOCO MARINER EAST

Project No.: 1031P2762

* Number of blows of 140 Ib. Haramer droppe
N: Numbar of blows to drive spoon from 6*

Strata (USCS) Designations are approximated based on visual review, axcapt where indicated in Description of Materials.

d 36 in. required to drive 2 in. split-spoon sampler in 6 in, incroments.
lo 18° Interval,

Project Location: WESTMORELAND COUNTY, PA Page 1 of 1
Test Boring No.: HDD-18 Dates{s) Drilled: 09/12/13 Inspector: E. WATT
Drilling Contractor: CONNELLY Drilling Mathod: SPT - ASTM D1586 Drilfer: K. KERSH
Surface Elevation (ft): Groundwater Depth (it 17.5' Total Depth {jt): 45.0
Sample; Samplo Depth (1Y) | Strala Depth () | & = | Shata Descripti ; 6" increment
£ of Material .
No. From To From To E = liuscs escription alenals Blows N
1 3.5 5.0 0.0 10 EMULTLCOLOHED FINE TO MEDIUM SAND, GRAVEL, SOME SILT 3 9 15 | 24
FILL{ (SUSPECTED HISTORICAL FILL).
2 | 85 | 10.0 2 | (SM)IMULTI-COLORED FINE TO MEDIUM SAND, GRAVEL, SOME SILT ajalsz| e
11.0 (SUSPECTED HISTORICAL FiLL).
3 13.5 15.0 11.0 12 BROWN AND GRAY FINE SAND WITH SOME CLAY AND TRAGES OF 1 2 2 4
FINE GRAVEL.
4 18.5 20.0 9 BROWN FINE SAND AND CLAY. USCS: SC 1 1 2 3
ScC/s
5 23.5 25.0 12 M DARK GRAY FINE TO MEDIUM SAND, WITH A LITTLE SILTY 2 2 2 4
CLAY, THACE FINE GRAVEL,
B 28.5 30.0 16 BROWN TO GRAY FINE TO COARSE SAND WITH SOME SILT, AND 4 3 3 G
33.0 A LITTLE FINE GRAVEL,
7 33.5 34.4 33.0 10 sm DECOMPOSED SILTSTONE FOCK WEATHERED TO A GRAY FINE 41 |50/5" »>50
35.0 SAND, WITH A LITTLE UNWEATHERED SILTSTONE GHAVEL.
AUGER AEFUSAL AT 35.0'.
RBOCK CORING
RUN 1] 35,0 40.0 35.0 é GRAY SILTSTONE, 983 RECOVERY, 62.5% RQD
RUN 2] 40.0 45.0 45,0 8 DARK GRAY SILTSONE, 100% RECOVERY, §3% RQD
Notes/Comments:
Pocket Pentrometar Testing
S3: 2.0 TSF
84: 1.5 TSF
S7:>4TSF




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM1-0157.0000-RD

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts, if
they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 1,450 feet from the western edge of State Road 66 (5201) and enter/exit 70 feet
from the eastern edge. The drill will cross 15 feet below the road. Geotechnical results from Delmont
Station, at the end of the drill, were used to determine the entry/exit angles, and depths to pass through
the best substrates while maintaining the pipe integrity (e.g., no large bends). According to the
geotechnical report the primary substrates the drill will pass through are clays and sandy-clay mixtures as
well as shale, coal, and other bedrock materials at lower depths. Based on the geotechnical report and
the drill profile minimal inadvertent returns are expected.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1551" 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=): 1569' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-1.70 TO |ES-1.71 EROSION & SEDIMENT PLAN Sunoco Logistics S UN OCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES. PR P P v — Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION .P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, STATE HIGHWAY 66
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS 09/30/16_|RMB | 09/30/16 | AAW | 09/30/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
EP1 | REVISED PER PADEP COMMENTS MR 16 [RMB | 05/06/16 |AAW 1
DIGGING. S [05/06/16 05/06/16 05/06/16 “ TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. EP Jtw [03115/16 [RMB | 03115116 |AAw 0371516
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 SCALE:  1"=200" owe.No: PA-WM1-0157.0000-RD
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TETRA TECH TEST BORING LOG

240 Continental Drive, Suite 200
Newark, Delaware 19713
302.738.7551

fax: 302.454.5988

Project Name: SUNOCO MARINER EAST Project No.: 103IP3406
Project Location: DELMONT STATION, SUNOCO LOGISTICS, DELMONT, PA Page 1 of 1
Test Boring No.: SB-01 Dates(s) Drilled: 10-08-15 Inspector: E. WATT
Drilling Contractor: HAD DRILLING Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Surface Elevation: ~1225 Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 401
Sample Depth (ft Strata Depth (ft Z __ | Strat: "
sample) Sample Depth (1) ® § £ o Description of Materials 6 Increm:ent N
No. [ From To From To | & = |uscs) Blows
0.0 0.0 TOPSOIL (NONE)
1 1.0 2.5 0.0 18 BROWN AND GRAY SILTY CLAY AND FINE SAND, SLIGHTLY 3 3 6 9
c MICACEOUS, TRACE FINE GRAVEL.
L
2 3.5 5.0 16 BROWN AND GRAY SILTY CLAY AND FINE SAND, SLIGHTLY 2 2 3 5
55 MICACEOUS, TRACE FINE GRAVEL. (USCS: CL).
3 6.0 7.5 5.5 18 BROWN AND GRAY FINE SAND AND SILTY CLAY, TRACE 5 6 4 10
OXIDIZED SHALE.
4 9.0 10.5 8 DARK GRAY FINE TO MEDIUM SAND WITH A LITTLE SILTY 1 1 1 2
CLAY, TRACE FINE GRAVEL.
SC
5 15.0 16.5 18 BROWN MICACEOUS FINE TO MEDIUM SAND WITH SOME 2 4 5 9
SILTY CLAY, TRACE FINE SANDSTONE GRAVEL. (USCS: SC).
6 20.0 21.5 16 BROWN AND GRAY FINE SAND WITH SOME SILTY CLAY, WITH 7 37 12 49
26.0 SOME FINE TO COARSE SANDSTONE AND SHALE GRAVEL.
7 25.0 26.5 26.0 8 BLACK COAL 4 4 5 9
—
5
8 30.0 31.5 18 O |BLACK COAL 5 4 8 12
311
9 35.0 351 311 <1 > E GRAY PARTIALLY WEATHERED SANDSTONE. 50/1" >50
2US
1%
10 40.0 40.1 401 <1 |x g GRAY PARTIALLY WEATHERED SANDSTONE. 50/1" >50
CAVED AND DRY AT 34'.
AUGERS STARTED GRINDING AT 35'.
Notes/Comments:
Pocket Pentrometer Testing
S2:2.0 TSF

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




R oso0 TEST BORING LOG

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

Project Name: SUNOCO MARINER EAST Project No.: 103IP3406
Project Location: DELMONT STATION, SUNOCO LOGISTICS, DELMONT, PA Page 1 of 1
Test Boring No.: SB-02 Dates(s) Drilled: 10-07-15 Inspector: E. WATT
Drilling Contractor: HAD DRILLING Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Surface Elevation: ~1233 Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 22.3
Sa’\r‘nple Sample Depth (ft) [ Strata Depth (ft) g € Strata Description of Materials 6" |ncrem:.3nt N
0- From To From To 4 (uscs) Blows
0.0 0.4 TOPSOIL (5")
1 1.0 2.5 0.4 12 LIGHT BROWN TO BROWN SILTY CLAY, WITH A LITTLE FINE 2 2 3 5
4.0 ct SAND.
2 3.5 5.0 4.0 18 MOTTLED BROWN AND GRAY FINE TO MEDIUM SAND AND 2 4 5 9
SILTY CLAY, TRACE FINE GRAVEL. (USCS: SC).
3 6.0 7.5 18 MOTTLED BROWN AND GRAY FINE T MEDIUM SAND WITH SOME 8 5 5 10
se SILTY CLAY, TRACE FINE GRAVEL.
4 9.0 10.5 18 LIGHT BROWN AND LIGHT GRAY FINE SAND, SOME F-C GRAVEL 46 8 10 18
9.5 INIITIALLY IN SAMPE, SOME SILTY CLAY.
5 15.0 15.8 9.5 8 5 GRAY AND BROWN PARTIALLY WEATHERED SHALE. 25 50/3" >50
52
6 | 200 208 8 é %’5 GRAY AND BROWN PARTIALLY WEATHERED SHALE (FISSILE). 38 50/4" >50
“5
7 22.0 22.3 22.3 2 2 |GRAY AND BROWN PARTIALLY WEATHERED SHALE (FISSILE). 50/3" >50
AUGER REFUSAL AT 22'.
CAVED AND DRY AT 18'.
Notes/Comments:
Pocket Pentrometer Testing
S1: 1.5 TSF

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




R oso0 TEST BORING LOG

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

Project Name: SUNOCO MARINER EAST Project No.: 103IP3406
Project Location: DELMONT STATION, SUNOCO LOGISTICS, DELMONT, PA Page 1 of 1
Test Boring No.: SB-03 Dates(s) Drilled: 10-08-15 Inspector: E. WATT
Drilling Contractor: HAD DRILLING Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Surface Elevation: ~1228 Groundwater Depth (ft): 33.0 Total Depth (ft): 41.3
Sa’\r‘nple Sample Depth (ft) [ Strata Depth (ft) g g Strata Description of Materials 6" |ncrem:.3nt N
o. | From To From To & = |uscs) Blows
0.0 0.3 TOPSOIL (3")
1 1.0 2.5 0.3 BROWN AND ORANGE BROWN FINE TO MEDIUM SAND AND 1 1 1 2
SILTY CLAY, TRACE FINE GRAVEL.
2 3.5 5.0 VARIEGATED (GRAY, ORANGE BROWN, BROWN) FINE SAND 3 5 7 12
AND SILTY CLAY, TRACE FINE GRAVEL. (USCS: SC).
3 6.0 7.5 sc BROWN FINE TO MEDIUM SAND WITH SOME SILTY CLAY, 4 5 6 11
TRACE FINE GRAVEL.
4 9.0 10.5 GRAY AND BROWN HIGHLY WEATHERED SANDSTONE (F-M 6 14 25 39
14.0 SAND AND F-C GRAVEL, SOME SILTY CLAY). (USCS: SC).
5 150 158 | 14.0 A PARTIALLY WEATHERED SHALE. 20 50/4" >50
w
6 20.0 21.2 SE ] X|PARTIALLY WEATHERED SHALE. 20 35 2 37
21.0 - =
7 250 265 | 21.0 BLACK COAL 1 1 1 2
2
8 30.0 31.5 O |BLACK COAL 2 1 5 6
33.5
9 35.0 35.1 33.5 ; @ g GRAY TO YELLOWISH BROWN PARTIALLY WEATHERED 50/1" >50
S I 8| SANDSTONE.
10 40.0 41.3 41.3 % g i LIGHT GRAY PARTIALLY WEATHERED SANDSTONE. 8 17 50/3"| >50
WATER LEVEL THROUGH AUGERS AT 33'.
CAVED AT 39', WATER LEVEL ON CAVE AT 33"

Notes/Comments:
Pocket Pentrometer Testing

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




LABORATORY TESTING SUMMARY
SUNOCO MARINER EAST
DELMONT STATION

Test Water Percent Atterburg Limits (ASTM D4318) USCS
Boring Sample Depth of Sample (ft.) Content, % Silts/Clays, % Liquid Plastic Plasticity Classif.
No. No. Strata From | To (ASTM D2216) | (ASTM D1140) [ Limit, % Limit, % Index, % | (ASTM D2487)
2 A 3.5 5.0 22.3 66.2 39 26 13 CL
3 B 6.0 7.5 15.1 38.0 - - - -
4 B 9.0 10.5 8.6 18.9 - - - -
SB-01 5 B 15.0 16.5 9.5 30.9 37 22 15 SC
6 B 20.0 21.5 2.9 21.8 - - - -
7 C1 25.0 26.5 6.0 7.7 - - - -
10 C1 40.0 40.1 1.8 27.0 - - - -
2 B 3.5 5.0 22.7 39.2 40 24 16 SC
3 B 6.0 7.5 13.4 23.9 - - - -
SB-02 5 C 15.0 15.8 5.2 29.1 - - - -
6 C 20.0 20.8 2.3 20.9 - - - -
2 B 3.5 5.0 18.1 46.1 41 24 17 SC
3 B 6.0 7.5 10.9 34.3 - - - -
SB-03 4 B 9.0 10.5 7.2 36.9 38 22 16 SC
5 C 15.0 15.8 3.1 19.9 - - - -
6 C 20.0 21.2 5.7 17.3 - - - -
9 C 35.0 35.1 22.3 44.9 - - - -
Notes:

1) Sample depths based on feet below grade at time of exploration.

Tetra Tech, Inc.
Newark, DE

Page 1 of 1




REGIONAL GEOLOGY SUMMARY

SUNOCO PENNSYLVANIA PIPELINE PROJECT

DELMONT STATION
DEPTHTO
GENERAL APPROX MAX | ROCK (Ftb
SITE NAME BORING NO REGIONAL GEOLOGY DESCRIPTION TOPOGRAPHIC BEDROCK GENERAL FM THICKNESS bas:d ongS) NOTES /
) FORMATION ROCK TYPE COMMENTS
SETTING (FT) nearby well
drilling logs
SB-01
. . cyclic e
Monongahela Group: consists of cyclic sequences of Historic mining
sequences of limestone, shale, . Monongahela | . q operations are
Delmont SB-02 . . Variable topography limestone, 250 .
sandstone, and coal in the Uniontown Group shale recorded in the
and Pittsburgh Formations. ’ area.
sandstone,
SB-03

Note : Source of well log data - http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm. All other sources as referenced in comments section.

Tetra Tech, Inc.
Newark, Delaware




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM2-0021.0000-RD (5-Q7, S-Q8, and S-Q5)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts,
if they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 260 feet west of stream Q7. The drill will pass 17 feet under this stream. It will pass
45 feet under stream Q8, 379 feet from the entry/exit, and cross it again, passing 67 feet below it, 595
feet from the entry/exit. It will also pass under stream Q5 at depth of 75 feet, 943 feet from the entry/exit.
This point is also 508 feet from the east entry/exit point. Using the results of the geotechnical
investigation, as well as several other data points, the entry/exit, angles, and depths have been configured
to pass through the best substrates while maintaining pipe integrity (e.g., no large bends). The majority
of the substrate that will be passed through is estimated to be silty clay, sand, sandstone and shale east
of the streams. Geotechnical data was only available for the area near the eastern side of the drill.



PA-WM2-0021.0000

HDD ENTRY/EXIT
N40.426018
W79.553317

CHURCH ST

N40.425836
W79.551213 _‘

PROPOSED 16" PIPELINE
PA-WM2-0021.0000
SEE E&S PLAN FOR GEOTECH SB-02

WETLAND AND STREAM
TRAVEL LANE CROSSINGS XISTING SUNOCO PIPELINE

HDD EXIT/ENTRY

N40.425569
s—Q4 ° ° o = / W79.548138
o o o o el
¥ ¥ ¥ T +
g Qh \ pay w d @ 3 s
B \UFTS A BAS ———="3A3 — AS GAS GAS G, —— GAS —— GAS— BAS————BAS——6AS———6GAS—
______ PULL BACK ALONG ROW
) 1 1 1 | Il
N - - i T ——————
A/ P L
. \ —[ ________________________
PROPOSED 20" PIPELINE
PA-WM2-0021.0000 SUNOCO EASEMENT CEGEND
LIMITS - NOT LOD PERVANENTROW o e
TEMPORARY CONSTRUCTION ROW === + oo ¢ e+ o+ e
TEMPORARY WORKSPACE
TEMPORARY ACCESSROAD = — — — — —
PERMANENT ACCESSROAD ~ — — — — — —
SPOIL SPACE ONLY
PROPOSED HDD
PROPOSED 20" PIPELINE
PROPOSED 16" PIPELINE
HDD ENTRY-EXIT )]
75 0 75 150 PEM WETLANDS
— — PSS WETLANDS
FEET P LA N VI EW PFO WETLANDS -m

~ ~ 0 0
WEST MORE LAND COUNTY, PENNSYLVANIA - SALEM TOWNSHIP o < © PROFILE VIEW
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% -CL (0.5 - 6.5) 1300 .\ 1300
-SM (6.5' - 13.0") \ GRADE \ Ve
N . /
WEATHERED SANDSTONE ,_?\ : — e
(13.0'- 20.0") — 2 _—
-WEATHERED SHALE |—" ]
(20.0' - 30.0") 1200 - 1200
84’ A
-COMPLETION // // —
DEPTH EL. 1218' , __— _—
L~
S
NOTE: REFER TO TEST BORING LOG $2-0001 10° / ] //
FOR COMPLETE SOIL MATERIAL DESCRIPTION i / / /
1100 67 =683 1100
A l
45 I _—]
T
I— 1 STA. 7+89_/ e
=41 STA. 0+41 17 } EL. 1108’
EL. 1082 R=1800
1000 L=748 1000
\—s=754'
STA. 3+54
LOW POINT EL. 1055
900 u 900
-1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+00 14+00 15+00
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOTBELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1625' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=): 1655' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE. L.P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 E£5-2.04 10 |ES-2.05 EROSION & SEDIMENT PLAN | EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 [AAW [09/30/16 Sunoco Logistics P
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3 ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEETS5 | TO|SHEETSS | AERIAL SITE PLAN EP1 | REVISED PER PADEP COMMENTS MRS |05/20/16 |RMB | 05/20/16 |AAW | 05720116 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS P oM | 0315716 |RWB |0ai15/t6 |aaw | oaisis 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, CHURCH STREET
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. C | ADDED GEOTECH INFO MRS [10/08/15 [RMB | 10/08/15 | AAW |10/08/15 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B | ISSUED FOR BID MRS |07/31/15 |RMB | 07/31/15 |AAW |07/31/15
DIGGING. “ TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | ISSUED FOR REVIEW RTT |03/25/15 |RMB | 03/25/15 |AAw |o03/25/15
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=150' owe.no: PA-WM2-0021.0000-RD
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HDD ENTRY/EXIT
N40.426061
W79.553328

WETLAND AND STREAM
TRAVEL LANE CROSSINGS

PA-WM2-0021.0000

SEE E&S PLAN FOR

CHURCH ST
N40.425872
W79.651137

GEOTECH SB-02

PROPOSED 16" PIPELINE

PA-WM2-0021.0000

EXISTING SUNOCO PIPELINE

HDD EXIT/ENTRY
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12 SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, LP.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1625' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S): 1657 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
16" X 0.438" W.T., X-70, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE, L.P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-2.04 70 |ES-2.05 EROSION & SEDIMENT PLAN Sunoco Logistics v
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET 55 TO [ SHEET 55 AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 DLM |10/07/16 [RMB |10/07/16 |AAW |10/07/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS MRS | 05720126 |RVB | 05720116 | AAw | 05720726 16-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, CHURCH STREET
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM [03/15/16 [RMB |03/15/16 |AAW |03/15/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
ADDED GEOTECH INFO MRS |10/08/15 [RMB |10/08/15 |AAw | 10108115
BI5GIG. TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | 1SSUED FOR BID MRS | 08/31/15 |RMB | 08/31/15 | AAW | 08/31/15 “
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION By | DATE |cHk | DATE |aPp | DaATE (303) 792-5911 SCALE:  1"=150' owe. no: PA-WM2-0021.0000-RD-16




LEGEND:
Geotechnical Soil Boring (SB) Locations

'Ib TETRATECH

GEOTECHNICAL BORING LOCATIONS

HDD S2-0001 CHURCH STREET

WESTMORELAND COUNTY, SALEM TOWNSHIP, PA
SUNOCO PENNSYLVANIA PIPELINE PROJECT




TETRA TECH

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

240 Continental Drive, Suite 200

TEST BORING LOG

Pocket Pentrometer Testing

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: CHURCH STREET/DONNA LANE, DELMONT, PA Page 1 of 1
HDD No.: S2-0001 Dates(s) Drilled: Inspector:
Boring No.: SB-01 Drilling Method: SPT - ASTM D1586 Driller:
Drilling Contractor: Groundwater Depth (ft): Total Depth (ft):
Boring Location Coordinates:
Sample Depth (ft) Strata Depth (ft) z __ | Strata L .
Sample § £ Description of Materials 6" Increment Blows * N
No. From To From To x (USCS),
BORING NOT ADVANCED. COULD NOT ACCESS LOCATION OR
NEARBY LOCATIONS DUE TO FORREST. ALSO, ADJACENT
LANDOWNERS WOULD NOT ALLOW ACCESS FOR ALTERNTIVE
LOCATIONS. REFER TO REGIONAL GEOLOGY FOR POTENTIAL
BEDROCK ENCOUNTER AND DEPTHS TO ENCOUNTER.
Notes/Comments:

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




R e o200 TEST BORING LOG

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: CHURCH STREET/DONNA LANE, DELMONT, PA Page 1 of 1
HDD No.: S2-0001 Dates(s) Drilled: 09-24-15 Inspector: E. WATT
Boring No.: SB-02 Drilling Method: SPT - ASTM D1586 Driller: K. KERSH
Drilling Contractor: CONNELLY Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 30.0
Boring Location Coordinates: 40° 25' 32.896" N 79° 32'56.979" W
Sample| Sample Depth (f) | - Strata Depth () | 3 o | Strata Description of Materials 6" Increment Blows * | N
No. From To From To & = |wscs)
0.0 0.5 TOPSOIL (6")
1 3.0 5.0 0.5 14 oL MOTTLED BROWN AND GRAY SILTY CLAY AND FINE SAND. 6 7 7 9 14
6.5 (USCS: CL).
2 8.0 10.0 6.5 24 s DR, VARIOUS SHADES OF BROWN, FINE TO MEDIUM SAND WITH SOME| 9 28 46 49 | 74
13.5 SILT, TRACE UNWEATHERED SANDSTONE.
3 13.0 14.0 135 12 ow BROWN FINE TO MEDIUM SAND WITH A LITTLE SILT, INTER- 24 50/6" >50
>uwz
g & O| LAYERED WITH PARTIALLY WEATHERED SANDSTONE.
EI 0
4 18.0 183 4 |z E % BROWN FINE TO MEDIUM SAND WITH A LITTLE SILT, INTER- 50/4" >50
o
20.0 =0 LAYERED WITH PARTIALLY WEATHERED SANDSTONE.
5 23.0 233 | 20.0 4 |5 @ BROWN PARTIALLY WEATHERED SHALE. 50/4" >50
- L
T
€53
6 28.0 283 3 |« § BROWN AND GRAY PARTIALLY WEATHERED SHALE. 50/3" >50
30.0
AUGERED TO 30'.
Notes/Comments:
Pocket Pentrometer Testing DR: DECOMPOSED ROCK
S1: 2.75 TSF

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




GEOTECHNICAL LABORATORY TESTING SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT
HDD S2-0001 CHURCH STREET

Test Water Percent Atterburg Limits (ASTM D4318) USCS
HDD | Boring [Sample| Depth of Sample (ft.)| Content, % Silts/Clays, %| Liquid Plastic | Plasticity| Classif.
No. No. No. From \ To (ASTM D2216) (ASTM D1140) | Limit, % Limit, % Index, % | (ASTM D2487)
SB-01 BORING NOT ADVANCED. NO ACCESS TO LOCATION OR NEARBY
S2-0001 1 3.0 5.0 17.6 66.0 41 23 18 CL
2 8.0 10.0 8.7 24.8 - - - -
SB-02 3 13.0 14.0 4.8 18.0 - - - -
5 23.0 23.3 7.0 37.6 - - - -
6 28.0 28.3 7.5 61.8 - - - -
Notes:

1) Sample depths based on feet below grade at time of exploration.

Tetra Tech

Newark, Delaware



REGIONAL GEOLOGY SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT
HDD S2-0001 CHURCH STREET

DEPTH TO ROCK

limestone.

moderate relief

GENERAL APPROX MAX
BORING BEDROCK GENERAL ROCK (Ft bgs) based
HDD No. NAME REGIONAL GEOLOGY DESCRIPTION | TOPOGRAPHIC FM THICKNESS NOTES / COMMENTS
NO. FORMATION TYPE on nearby well
SETTING (FT) .
drilling logs
Casselman Formation - Cyclic
SB-01 |sequences of shale, siltstone,
sandstone, red beds, thin, impure Shale-sandstone Vields range from 3-15
$2-0001 |[Church Street limestone, and thin, nonpersistent Casselman with limestone- 236-525 16-28 " &
coal; red beds are associated with . . clastic-coal &P
sB-02 [|landslides; base is at top of Ames Rolling hills,

Note : Source of well log data - http.//www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm. All other sources as referenced in comments section.

Tetra Tech, Inc.
Newark, Delaware




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM2-0064.0000-WX (Loyalhanna Lake)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts,
if they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 794 feet east of Loyalhanna Lake. The drill will pass 50 feet under this lake and
maintain that depth throughout the crossing. The west entry/exit point is 1682 feet west of this lake.
Using the results of the geotechnical investigation, as well as several other data points, the entry/exit,
angles, and depths have been configured to pass through the best substrates while maintaining pipe
integrity (e.g., no large bends). The majority of the substrate that will be passed through is estimated to
be clay, sand, and sandstone east of the lake, silty sand and sandstone gravel west of the lake, and
sandstone rock beneath the lake.
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):3772' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=): 3806' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T,, X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 Es-2.22 10 |ES-2.24 EROSION & SEDIMENT PLAN | EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 [AAW [09/30/16 Sunoco Logistics SUNOCO PIPELINE, L.P.
2 L B o R DS TAEs SHEET66 | TO|SHEET67 | AERIAL SITE PLAN EP1 | REVISED PER PADEP COMMENTS MRS [05/17/16 |RMB | 05/17/16 |AAW |05/17/16 Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS P oM | 0315716 |RWB |0ai1s/te |aaw | oarisis 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LOYALHANNA LAKE
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. C | ADDED GEOTECH INFO MRS |09/06/15 |RMB | 09/06/15 |AAW | 09/06/15
4. glcér\gsg.cmlzz IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO 5 | 1SSUED FORBID VRS | 0773115 |RvB 0773115 | Aaw | 07731015 TETRAT H ROONEY PENNSYLVANIA PIPELINE PROJECT
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | ISSUED FOR REVIEW RTT |03/19/15 [RMB | 0319115 |Aaw |03119/15 Ib
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=200' owe.no: PA-WM2-0064.0000-WXa
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NOTE: REFER TO TEST BORING LOG $2-:0010
FOR COMPLETE SOIL MATERIAL DESCRIPTION
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12.  SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):3772' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):3806" 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS
s Logisti SUNOCO PIPELINE, L.P.
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-2.22 TO |ES-2.24 EROSION & SEDIMENT PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS [09/30/16 [RMB [09/30/16 |AAW |09/30/16 unoco °g|s ([
2 L B o R DS TAEs SHEET66 | TO | SHEET 67 AERIAL SITE PLAN EP1 | REVISED PER PADEP COMMENTS MRS | 05/17/16 |RMB | 05/17/16 |AAW |05/17/16 Partners L.P
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION e
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS P oM | 0315716 |RWB |0ai1s/te |aaw | oarisis 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LOYALHANNA LAKE
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. C | ADDED GEOTECH INFO MRS | 09/0G/LS |RMB | 09/06/15 |AAW | 09/06/15 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B ISSUED FOR BID MRS |07/31/15 [RMB |07/31/15 |AAW (07/31/15
DIGGING. 'lh TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A ISSUED FOR REVIEW RTT [03/19/15 [RMB [03/19/15 |AAW (03/19/15
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=200' owe.no: PA-WM2-0064.0000-WXb
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):3761' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):3799' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
16" x 0.438" W.T,, X-70, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE, L.P
Sunoco Logistics il
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 £52.22 10 |ES-2.24 EROSION & SEDIMENT PLAN ]
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET 66 TO [ SHEET 67 AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 DLM |10/07/16 [RMB |10/07/16 |AAW |10/07/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS MRS | 05/17/16 |RMB | 05/17/16 | AAwW | 0572716 16-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LOYALHANNA LAKE
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM |03/15/16 [RMB |03/15/16 [AAW |03/15/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B | ADDED GEOTECH INFO MRS |09/06/15 [RMB |09/06/15 |AAW | 09/06/15
T | TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | 1SSUED FOR BID MRS |08/31/15 |RMB | 08/31/15 |AAW |08/31/15
- =00 )
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE [cHK | DATE |aPP | DATE (303) 792-5911 SCALE:  1"=200 owa. No: PA-WM2-0064.0000-WXa-16
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DEPTH EL. 1078'
NOTE: REFER TO TEST BORING LOG $2-0010
FOR COMPLETE SOIL MATERIAL DESCRIPTION
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12.  SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):3761' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):3799' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
16" x 0.438" W.T., X-70, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES222 70 |ES-2.24 EROSION & SEDIMENT PLAN Sunoco Logistics SUNOCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET 66 TO | SHEET 67 AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 DLM [10/07/16 [RMB [10/07/16 |AAW | 10/07/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS MRS | 05/17/16 |RMB | 05/17/16 | AAwW | 0572716 16-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LOYALHANNA LAKE
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM |03/15/16 [RMB |03/15/16 |AAW | 03/15/16 PENNSYLVAN'A PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
ADDED GEOTECH INFO MRS [09/06/15 [RMB [09/06/15 |AAW | 09/06/15
GGG, TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | 1SSUED FOR REVIEW wRs [08/31/15 [RMB [08/31/15 |Aaw | osi3uis “ T
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION By | DATE |cHk | DATE |aPp | DaATE (303) 792-5911 SCALE:  1"=200' owa. No: PA-WM2-0064.0000-WXb-16
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R e o200 TEST BORING LOG

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: LOYALHANNA LAKE (WEST SIDE), SALTZBURG, PA Page 1 of 1
HDD No.: S2-0010 Dates(s) Drilled: 09-09-14 Inspector: E. WATT
Boring No.: SB-01 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 11.5
Sa;\‘mple Sample Depth (1) | - Strata Depth () % 5 suata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS)|
0.0 1.3 TOPSOIL (15"
1.3 35 SM |BROWN SILTY SAND, TRACE MICA.
1 3.0 3.7 35 5 DR WEATHERED TO A LIGHT BROWN FINE SAND WITH SOME 2 50/2" >50
sM/ | COARSE UNWEATERED SANDSTONE GRAVEL.
2 8.0 8.5 3 GM DR WEATHERED TO A LIGHT BROWN FINE SAND, LITTLE SILT, WITH 50/6" >50
115 SOME COARSE UNWEATERED SANDSTONE GRAVEL.
3 115 11.6 115 11.6 1 PARTIALLY WEATHERED SANDSTONE. 50/2" >50
AUGER REFUSAL AT 11.5'. SUBSEQUENTLY OFF-SET BORING
AND CONTINUOUSLY DRILLED TO AUGER REFUSAL AT 5'. OFF-SET
WAS 17' NORTH OF ORIGINAL BORING.
CAVED AT 10'.
Notes/Comments:
Pocket Pentrometer Testing DR: DECOMPOSED ROCK

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




TETRA TECH

240 Continental Drive, Suite 200
Newark, Delaware 19713
302.738.7551

fax: 302.454.5988

TEST BORING LOG

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 103IP3406

Project Location: LOYALHANNA LAKE (WEST SIDE), SALTZBURG, PA Page 1 of 1
HDD No.: S2-0010 Dates(s) Drilled: 09-10-14 Inspector: E. WATT
Boring No.: SB-02 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 38.2
Sa;\‘mple Sample Depth (1) | - Strata Depth () % 5 suata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS),
NO TOPSOIL
0.0 MOTTLED (VARYING SHADES OF BROWN) FINE SAND WITH TRACE
3.5 SILT.
1 3.0 5.0 35 16 DR WEATHERED TO A LIGHT BROWN FINE SAND, WITH A LITTLE 7 14 17 17 | 31
SM SILT.
2 8.0 10.0 14 DR WEATHERED TO A LIGHT BROWN FINE SAND, WITH A LITTLE 2 19 25 40 | 44
12.0 SILT.
3 13.0 13.8 12.0 4 DR WEATHERED TO A LIGHT BROWN AND GRAY FINE SAND WITH 6 50/3" >50
SOME SILT, AND WITH SOME F-C UNWEATHERED GRAVEL.
4 18.0 18.7 8 | v/ |PR WEATHERED TO A FINE TO MEDIUM SAND, LITTLE SILT, WITH 10 50/2" >50
GM | SOME F-C UNWEATHERED SANDSTONE GRAVEL.
5 23.0 23.7 8 DR WEATHERED TO A FINE TO MEDIUM SAND, LITTLE SILT, WITH 20 5o0/2" >50
27.0 SOME F-C UNWEATHERED SANDSTONE GRAVEL.
6 28.0 28.2 27.0 28.5 <1 PARTIALLY WEATHERED SANDSONE. 50/2" >50
AUGUR REFUSAL AT 28.5'.
ROCK CORING
RUN1[ 285 305 | 285 21 HIGHLY FRACTURD BROWN AND GRAY MICACEOUS THINLY TCR: 88%, SCR: 60%, RQD: 48%
29.0 BEDED SANDSTONE.
29.0 BROWN AND GRAY MICACEOUS SANDSTONE. FRACTURE AT 29.63',
30.5 5 29.9 TO 30.12". ZONES OF WEATHERING/OXIDATION.
RUN2| 30.5 35.5 30.5 59 8 SMILAR SANDSTONE, FRACTURES AT 31.2, 32.1, 33.03, 33.89, TCR: 98%, SCR: 87%, RQD: 69%
35.5 AND 34.05 TO 34.2.
RUN3| 35.5 38.2 35.5 38.2 30 SIMILAR SANDSTONE, FRACTURES AT 35.5 TO 37.5, 35.93, 36.81, TCR: 94%, SCR: 70%, RQD: 48%
37.14, 37.25.
CAVED AT 28..
CORE TESTING RESULTS (DEPTH 31.8"):
COMPRESSIVE STRENGTH: 10,820 PSI
UNIT WEIGHT: 157.4 PCF
Notes/Comments:

Pocket Pentrometer Testing

DR: DECOMPOSED ROCK

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




TETRA TECH

240 Continental Drive, Suite 200
Newark, Delaware 19713
302.738.7551

fax: 302.454.5988

TEST BORING LOG

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 103IP3406

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.

Project Location: LOYALHANNA LAKE (EAST SIDE, CAMP GROUND), SALTZBURG, PA Page 1 of 1
HDD No.: S2-0010 Dates(s) Drilled: 09-09-14 Inspector: E. WATT
Boring No.: SB-03 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 21.4
Sa;\‘mple Sample Depth (1) | - Strata Depth () % 5 suata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS)|
0.0 0.5 TOPSOIL (6")
1 3.0 5.0 0.5 MOTTLED ORANGE BROWN AND LIGHT GRAY FINE SAND AND CLAY, 1 5 9 12 14
CL/ | WITHALITTLE FINE GRAVEL.
2 8.0 10.0 SC |MOTTLED ORANGE BROWN AND LIGHT GRAY FINE SAND AND CLAY, 3 5 7 10 12
115 WITH A LITTLE FINE GRAVEL (USCS: CL/SC)
3 13.0 15.0 115 SM [BROWN FINE TO MEDIUM SAND WITH SOME SILT. 2 4 5 6 9
4 18.0 18.4 PARTIALLY WEATHERED BROWN SAND STONE 50/5" >50
5 21.0 21.4 PARTIALLY WEATHERED GRAY SAND STONE 50/5" >50
AUGUR REFUSAL AT 21.4'. EVIDENCE OF SANDSTONE ROCK IN
AUGER CUTTINGS.
CAVED AT 16'
Notes/Comments:
Pocket Pentrometer Testing DR: DECOMPOSED ROCK
S2:1.75 TSF




TETRA TECH

240 Continental Drive, Suite 200 TEST B O R I N G L O G
Newark, Delaware 19713

302.738.7551

fax: 302.454.5988

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: LOYALHANNA LAKE (EAST SIDE), SALTZBURG, PA Page 1 of 1
HDD No.: S2-0010 Dates(s) Drilled: 09-08-14 Inspector: E. WATT
Boring No.: SB-04 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 16.0
Sa;\‘mple Sample Depth (1) | - Strata Depth () % 5 suata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS)|
0.0 0.4 TOPSOIL (4.5")
1 3.0 5.0 0.4 4.5 SM |BROWN FINE SAND AND SILT, TRACE F-SANDSTONE GRAVEL. 3 9 9 21 18
2 8.0 8.4 4.5 WEATHERED TO PARTIALLY WEATHERED DARK BROWN 50/4" 0
9.0 SANDSTONE.

AUGER REFUSAL AT 9'.

ROCK CORING

RUN1| 9.0 11.0 9.0 GRAY TO DARK GRAY MICACEOQOUS SANDSTONE, WITH WEATHERING [TCR: 83%, SCR: 73%, RQD: 17%

AND OXIDATION THROUGHOUT. COAL SEAM AT 10.03. FRACTURES

10.1 AT 9.33, 9.57', 9.75', 9.84', 9.95".

10.1 MIX OF LIGHT BROWN TO DARK GRAY LIMESTONE/CALCARIOUS
10.3 SANDSTONE.

10.3 11.0 HIGHLY FRACTURED, VARIOUS SHADES OF BROWN SANDSTONE.

RUN2| 11.0 16.0 11.0 16.0 HIGHLY FRACTURED DARK GRAY SILTSTONE/MUDSTONE. ZONES TCR: 37%, SCR: 0%, RQD: 0%

PARTIALLY WEATHERED
ROCK

OF WEATHERING/OXIDATION THROUGHOUT.

COULD NOT RE-ENTER CORE HOLE TO ADVANCE FURTHER DUE

TO CAVE.
CAVED AT 14'.
Notes/Comments:
Pocket Pentrometer Testing DR: DECOMPOSED ROCK

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




LABORATORY TESTING SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT
HDD S2-0010 LOYALHANNA LAKE SOIL BORINGS

Test Water Percent Atterburg Limits (ASTM D4318) USCS
HDD Boring | Sample Depth of Sample (ft.)| Content, % |Silts/Clays, %| Liquid Plastic | Plasticity Classif.
No. No. No. From To (ASTM D2216) = (ASTM D1140) | Limit, % | Limit, % @ Index, % | (ASTM D2487)
SB-01 1 3.0 3.7 5.3 10.9 - - - -
2 8.0 8.5 4.6 13.2 - - - -
1 3.0 5.0 8.0 21.0 - - - -
3 13.0 13.8 4.1 235 - - - -
SB-02 4 18.0 18.7 3.6 104 - - - -
S2-0010 5 23.0 23.7 35 11.3 - - - -
6 28.0 28.2 35 16.5 - - - -
1 3.0 5.0 11.8 48.5 - - - -
SB-03 2 8.0 10.0 18.1 51.3 26 15 11 CL/sC
3 13.0 15.0 19.0 29.7 - - - -
5 21.0 21.4 8.2 14.1 - - - -
SB-04 1 3.0 5.0 12.3 43.4 - - - -
Notes:

1) Sample depths based on feet below grade at time of exploration.

Tetra Tech
Newark, Delaware

Page 1 of 1



Sunoco Pennsylvania Pipeline Project
Regional Geological Description
HDD $2-0010 Loyalhanna Lake

DEPTH TO
GENERAL BEDROCK | GENERAL ROCK APPROX MAX | ROCK (Ft bgs)
HDD No. N Boring No. Geol D ipti TOPOGRAPHIC FM THICKNE
o ame oring No eology Description FORMATION TYPE CKNESS based on
SETTING (FT) nearby well
drilling logs
. Glenshaw F tion - Cycli f shal dst
e reznbse:swan‘:irrtr;m?nlﬁr:est\gcn: ::juceor;cl'eisncc)luSd:sefloza:’nmzr?:: , Shale-sandstone
$2-0010 Loyalhanna Lake SB-02  |° ’ ) T . } Lake bottom Glenshaw [ with limestone- 280-375 10-30
SB-03 limestone or shale horizons; red beds are involved in landslides; clastic-coal
SB-04 base is at top of Upper Freeport coal.

$2-0010 Loyalhanna Lake - Regional Geology Summary.xlsx

Page1of1

2/18/2015



SUNOCO PENNSYLVANIA PIPELINE

ROCK CORE DESCRIPTION SUMMARY TABLE

Page 1 of 1
Core Depth (ft) Depth (ft) Bedding
Location | Boring No.| Core Run From To TCR (%) | SCR (%) | RQD (%)| From To Weathering | Classification Thickness (ft) Color Discontinuity Data
Moderatley fractured - Avg. Di
520010 | sB-2 1 285 305 | 875 | 60 48 285 30.5 slight Sandstone 2 Gray 19? (esra ?;o;ac ured-Ave. Db
. 5 (continuous from Moderately to heavily fractured -
$2-0010 SB-2 2 30.5 35.5 98 82.5 69 30.5 35.5 Slight Sandstone Gray oo o
above) Avg. Dip 3° (0°- 5°)
2.7 ti Heavily fractured - Avg. Dip 18°
520010 | sB-2 3 35.5 38.2 94 70 48 35.5 382 | Moderate | Sandstone (continuous | . |Heavily fractured - Ave. Dip
from above) (2°-46°)
Heavily fractured - Avg. Dip 4° (0°
$2-0010 SB-4 1 9 11 83 73 17 9 11 Moderate Sandstone 2 Gray 11°)
Heavily to ext ly fractured -
$2-0010 | SB-4 2 11 16 94 70 48 11 16 Heavily Siltstone 5 Gray Rsz‘t')'lg' o extremely fracture




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM2-0090.0000-RD (S-P20, P-P3 and S-P19)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts,
if they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 181 feet west of stream P20. The drill will pass 36 feet under this stream. The east
entry/exit point is 1108 feet east of this stream. Using the results of the geotechnical investigation, as well
as several other data points, the entry/exit, angles, and depths have been configured to pass through the
best substrates while maintaining pipe integrity (e.g., no large bends). The majority of the substrate that
will be passed through is estimated to be silt, sand, and sandstone.

The drill will enter/exit 318 feet west of the western most edge of pond P3. The drill will pass 68 feet
under this pond. The east entry/exit point is 869 feet east of the eastern most edge of this pond. Using
the results of the geotechnical investigation, as well as several other data points, the entry/exit, angles,
and depths have been configured to pass through the best substrates while maintaining pipe integrity
(e.g., no large bends). The majority of the substrate that will be passed through is estimated to be silt,
sand, sandstone, and shale.

The drill will enter/exit 421 feet west of stream P19. The drill will pass 64 feet under this stream. The east
entry/exit point is 869 feet east of this stream. Using the results of the geotechnical investigation, as well
as several other data points, the entry/exit, angles, and depths have been configured to pass through the
best substrates while maintaining pipe integrity (e.g., no large bends). The majority of the substrate that
will be passed through is estimated to be silt, sand, sandstone, and shale.
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FOR COMPLETE SOIL MATERIAL DESCRIPTION
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12.  SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13.  SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1290" 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1300" 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" x 0.456" W.T., X-65, API5L, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
Sunoco Logistics SUNOCO PIPELINE, L.P.
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-2.37 TO |ES-2.37 EROSION & SEDIMENT PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 [RMB [09/30/16 |AAW |09/30/16 9
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET 75 TO | SHEET 75 AERIAL SITE PLAN EP1 REVISED PER PADEP COMMENTS MRS |05/17/16 |[RMB [05/17/16 |AAW |05/17/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS Ep DLM | 0315116 |RMB | 03115116 | AAW | 03115116 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, SQU'BBS ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. C ADDED GEOTECH INFO MRS | 09/07/15 [RMB [09/07/15 |AAW | 09/07/15 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
DIGGING. B ISSUED FOR BID MRS |07/31/15 [RMB [07/31/15 |AAW [07/31/15 “ TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A ISSUED FOR REVIEW JVA |03/24/15 |RMB | 03/24/15 |AAW |03/24/15
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APP | DATE (303) 792-3911 scaLe:  1"=150' owa.no: PA-WM2-0090.0000-RD
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FOR COMPLETE SOIL MATERIAL DESCRIPTION
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. . INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13. SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):1290' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):1300' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
16" x 0.438" W.T,, X-70, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-237 To |ES-237 EROSION & SEDIMENT PLAN Sunoco Logistics SUNOCO PIPELIN E’ L.P.
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3 ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET75 | TO|SHEET75 | AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 DLM [10/07/16 [RMB | 1010716 |AAW | 10/07/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS MRS 105117116 |RMB | 0571716 | AAW | 05117716 16-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, SQUIBBS ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM [03/15/16 |RMB |03/15/16 | AAW [ 03/15/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B | ADDED GEOTECH INFO
DIGGING. MRS |09/07/15 |RMB |09/07/15 |AAW | 09/07/15 E TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | ISSUED FOR BID MRS [08/31/15 [RMB |08/31/15 | AAW | 08/31/15
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHK | DATE |APp | DATE (303) 792-5911 SCALE:  1"=150" owe.no: PA-WM2-0090.0000-RD-16
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Geotechnical Soil Boring (SB) Locations
GEOTECHNICAL BORING LOCATIONS

HDD S2-0015

WESTMORELAND COUNTY, DERRY TOWNSHIP, PA
SUNOCO PENNSYLVANIA PIPELINE PROJECT




240 Continental Drive, Suite 200
Newark, Delaware 19713
302.738.7551

fax: 302.454.5988

TETRA TECH TEST BORING LOG

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: SQUIBSS ROAD, BLAIRSVILLE, PA Page 1 of 1
HDD No.: S2-0015 Dates(s) Drilled: 01-08-15 Inspector: E. WATT
Boring No.: SB-01 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED  Total Depth (ft): 16.0
Sample Depth (ft Strata Depth (ft =z __ | Strat
Sa,\z"ple ample Depth (1) ® § £ e Description of Materials 6" Increment Blows * N
0. From To From To 4 (USCS),
0.0 0.3 TOPSOIL (3")
1 3.0 5.0 0.3 10 LIGHT BROWN SILT AND FINE TO MEDIUM SAND (HIGHLY WEATHERED| 8 20 10 12 30
SANDSTONE).
ML
2 8.0 8.8 8 LIGHT BROWN SILT AND FINE TO MEDIUM SAND WITH SOME FINE TO 8 50/4" >50
13.6 COARSE SANDSTONE GRAVEL. (USCS: ML).
3 13.0 13.8 13.6 16.0 10 PARTIALLY WEATHERED SANDSTONE (SAND AND GRAVEL). 20 50/4" >50
AUGER REFUSAL AT 16'. OFFSET BORING 15 ' AND CONTINUOUSLY
AUGERED TO REFUSAL AT 15.8".
AUGER GRINDING STARTED AT 13"
DRY AND CAVED AT 14'.
Notes/Comments:
Pocket Pentrometer Testing DR: DECOMPOSED ROCK




TETRA TECH

240 Continental Drive, Suite 200
Newark, Delaware 19713

302.738.7551
fax: 302.454.5988

TEST BORING LOG

Project Name:

SUNOCO PENNSYLVANIA PIPELINE PROJECT

Project No.: 103IP3406

Pocket Pentrometer Testing

DR: DECOMPOSED ROCK

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.

Project Location: SQUIBSS ROAD, BLAIRSVILLE, PA Page 1 of 1
HDD No.: S2-0015 Dates(s) Drilled: 01-08-15 Inspector: E. WATT
Boring No.: SB-02 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): 25.0 Total Depth (ft):  30.0
Sa,\zn ple| Sample Depih (f) | - Strata Depth () g 5 Strata Description of Materials 6" Increment Blows * N
0. From To From To 4 (USCS),
0.0 0.3 TOPSOIL (4")
1 3.0 5.0 0.3 10 MOTTLED (SHADES OF BROWN) MICACEOUS FINE SAND AND SILT, 8 11 1" 7 22
WITH A LITTLE UNWEATERED GRAVEL. (USCS: SM).
2 8.0 10.0 24 M MOTTLED BROWN MICACEOUS FINE SAND AND SILT, WITH SOME 7 28 25 40 53
11.5 FINE TO COARSE GRAVEL.
3 13.0 14.3 11.5 11 w LIGHT GRAY AND BROWN WEATHERED FISSILE SHALE, 8 46 50/4" >50
< | SOME OXIDATION.
4 18.0 19.3 8 ‘E LIGHT GRAY AND BROWN WEATHERED FISSILE SHALE, 9 50 50/4" >50
L1 | SOME OXIDATION.
5 23.0 23.3 6 E LIGHT GRAY AND MAROON WEATHERED SHALE. 50 50/3" >50
m
6 28.0 28.8 30.0 8 = LIGHT GRAY AND MAROON WEATHERED SHALE. 20 50/3" >50
AUGURED TO 30'".
CAVED AT 28.5'.
WATER LEVEL ON CAVE AT 25'.
Notes/Comments:




GEOTECHNICAL LABORATORY TESTING SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT

HDD S2-0015
Test Water Percent Atterburg Limits (ASTM D4318) USCS
HDD | Boring |Sample Depth of Sample (ft.)| Content, % Silts/Clays, %| Liquid Plastic = Plasticity| Classif.
No. No. No. From To (ASTM D2216) (ASTM D1140) | Limit, % | Limit, % | Index, % | (ASTM D2487)
1 3.0 5.0 5.5 52.1 - - - -
SB-01 2 8.0 8.8 5.7 63.6 31 24 7 ML
3 13.0 13.8 13.7 58.8 - - - -
$2-0015 1 3.0 5.0 12.6 45.3 31 25 6 SM
2 8.0 10.0 8.7 33.2 - - - -
SB-02 3 13.0 14.3 4.6 44 .3 - - - -
4 18.0 19.3 7.0 27.0 - - - -
5 23.0 23.3 4.0 65.7 - - - -
Notes:

1) Sample depths based on feet below grade at time of exploration.

Tetra Tech
Newark, Delaware




REGIONAL GEOLOGY SUMMARY

SUNOCO PENNSYLVANIA PIPELINE PROJECT

HDD S2-0015
GENERAL APPROX MAX DEPTH TO ROCK
BORING BEDROCK GENERAL ROCK (Ft bgs) based
HDD No. NAME REGIONAL GEOLOGY DESCRIPTION TOPOGRAPHIC FM THICKNESS NOTES / COMMENTS
NO. FORMATION TYPE on nearby well
SETTING (FT) .
drilling logs
Casselman Formation - Cyclic sequences
SB-01 |of shale, siltstone, sandstone, red beds,
N .s ?e stits .one sandstone re eds . . Shale-sandstone Yields range from 5-10
. thin, impure limestone, and thin, Rolling hills, o
$2-015 Squibbs Road ) ; Casselman with limestone- 236-525 7-14 gpm (note: only 3 wells
nonpersistent coal; red beds are moderate relief . o . .
. . . . clastic-coal within 1-mile radius)
SB-02 associated with landslides; base is at top
of Ames limestone.

Note : Source of well log data - http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm. All other sources as referenced in comments section.

Tetra Tech, Inc.
Newark, Delaware




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.




HDD PA-WM2-0093.0000-RD (S-061)

Given the design, the threat of inadvertent return has been reduced to the maximum extent practicable
and in this case that threat is considered to be low. Implementing this design, along with adherence to
the Pennsylvania Pipeline Project Inadvertent Return Contingency Plan will ensure inadvertent impacts,
if they were to occur, are also minimized to the maximum extent.

The drill will enter/exit 1051 feet west of stream 061. The drill will pass 20 feet under this stream. The
east entry/exit point is 1299 feet east of this stream. Using the results of the geotechnical investigation,
as well as several other data points, the entry/exit, angles, and depths have been configured to pass
through the best substrates while maintaining pipe integrity (e.g., no large bends). The majority of the
substrate that will be passed through is estimated to be silty sand, and sandstone.
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-1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00 25+00
DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12, SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BELESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/ AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):2350' 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=): 2390' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
20" X 0.456" W.T., X-65, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE R95)
NOTES REF. DRAWING REVISIONS
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 £5-2.40 10 |ES-2.41 EROSION & SEDIMENT PLAN | EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 MRS | 09/30/16 |RMB | 09/30/16 [AAW [09/30/16 Sunoco Logistics SUNOCO PIPELINE, L.P.
2 ;gg,\',%ﬁ'g,Séﬁ\,iéii?e?',“N?AR,{,ZDOQJSBSg ,T,f;\‘ECLI,Eng LP ARE NOT RESPONSIBLE FOR LOCATION SHEET76 | TO|SHEET77 | AERIAL SITE PLAN EP1 | REVISED PER PADEP COMMENTS MRS |05/18/16 |RMB | 05/18/16 |AAW |05/18/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS P oM | 012316 |RWE | 0ai23/t6 |aaw | oarzars 20-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LIVERMORE ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. C | ADDED GEOTECH INFO MRS 09/07/15 |RMB | 06/07/15 |AAW | 09/07/15 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B | ISSUED FOR BID MRS [07/31/15 |RMB |07/31/15 |AAw |07/31/15
DIGGING. ETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | ISSUED FOR REVIEW JaM [03r24115 [RMB | 03124115 |AAw | 0324115 “ TET
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION BY | DATE |cHk | DATE |APp | DATE (303) 792-3911 SCALE:  1"=200' owe.no: PA-WM2-0093.0000-RD
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DESIGN AND CONSTRUCTION:
1. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXITING UTILITIES SHOWN OR NOT SHOWN ON 5. INTERNAL DESIGN PRESSURE 1480 PSIG (SEAM FACTOR 1.0, DESIGH FACTOR 0.50). 12 SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN
THIS DRAWING. 6. INSTALLATION METHOD: HORIZONTAL DIRECTIONAL DRILL (HDD). WILL BE IMPLEMENTED AT ALL TIMES.
2. THE MINIMUM SEPARATION DISTANCE FROM EXISTING SUBSURFACE UTILITIES SHALL NOT BE LESS 7. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND 13, SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL
THAN 10 FEET AS MEASURED FROM THE OUTSIDE EDGE OF THE UTILITY TO OUTSIDE OF PROPOSED STREAM CROSSINGS. TIMES.
PIPELINE. 8. CARRIER PIPE NOT ENCASED.
3. DESIGNED IN ACCORDANCE WITH CFR 49 195 & ASME B31.4 9. PIPE/AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR
4. CROSSING PIPE SPECIFICATION: WRITTEN APPROVAL FROM THE ENGINEER.
HDD HORZ. LENGTH (L=):2390" 10. CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF HDD PIPE STRING TO MINIMUM 1850 PSIG.
HDD PIPE LENGTH (S=):2426' 11. SEE SUNOCO PENNSYLVANIA PIPELINE PROJECT ESRI WEBMAP FOR ACCESS ROAD ALIGNMENT.
16" X 0.438" W.T., X-70, APISL, PSL2, ERW, BFW
COATING: 14-16 MILS FBE WITH 30-35 MIL ARO (POWERCRETE OR ENGINEER APPROVED EQUAL)
NOTES REF. DRAWING REVISIONS SUNOCO PIPELINE, L.P
1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83 ES-2.40 70 [ES-2.41 EROSION & SEDIMENT PLAN Sunoco |-°9|5tlcs e
2. STATIONING IS BASED ON HORIZONTAL DISTANCES.
3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION SHEET 76 TO [ SHEET 77 AERIAL SITE PLAN EP2 | REVISED PER PADEP COMMENTS RECEIVED 09-06-16 DLM |10/07/16 [RMB |10/07/16 |AAW |10/07/16 Partners L.P.
OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS EP1 | REVISED PER PADEP COMMENTS MRS | 05/18/16 |RMB | 05/18/16 | AW | 05718116 16-INCH HORIZONTAL DIRECTIONAL DRILL
FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LIVERMORE ROAD
LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN. EP DLM [03/23/16 |RMB |03/23/16 |AAW |03/23/16 PENNSYLVANIA PIPELINE PROJECT
4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES. CONTACT ONE CALL AT 811 PRIOR TO
B | ADDED GEOTECH INFO MRS |09/07/15 [RMB |09/07/15 |Aaw |osr07115
BIeGNG. T | TETRA TECH ROONEY
5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440. A | 1SSUED FOR BID MRS [08/31/15 |RMB |08/31/15 |AAW | 03/24/15
DWG NO DWG NO DESCRIPTION NO. DESCRIPTION By | DATE |cHk | DATE |aPp | DaATE (303) 792-5911 SCALE:  1"=200' owe. no: PA-WM2-0093.0000-RD-16
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Geotechnical Soil Boring (SB) Locations

GEOTECHNICAL BORING LOCATIONS

HDD S2-0016

WESTMORELAND COUNTY, DERRY TOWNSHIP, PA
SUNOCO PENNSYLVANIA PIPELINE PROJECT




TETRA TECH TEST BORING LOG

240 Continental Drive, Suite 200
Newark, Delaware 19713
302.738.7551

fax: 302.454.5988

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: LIVERMORE ROAD, BLAIRSVILLE, PA Page 1 of 1
HDD No.: S2-0016 Dates(s) Drilled: 04-13-15 Inspector: E. WATT
Boring No.: SB-01 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED Total Depth (ft): 30.0
Boring Location Coordinates: 40° 26' 31.720" N 79° 20' 29.629" W
SaNmpIe Sample Depth (ft) | Strata Depth (ft) %’ £ Strata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS),
0.0 0.4 TOPSOIL (5")
1 3.0 49 0.4 24 DARK BROWN AND GRAY MICACEOUS FINE SILTY SAND WITH A 3 21 30 50/5"| 51
LITTLE FINE TO COARSE GRAVEL (WEATHERED SANDSTONE).
2 8.0 10.0 20 DARK BROWN AND GRAY MICACEOUS FINE SILTY SAND WITH A 5 16 26 33| 42
LITTLE FINE TO COARSE GRAVEL (WEATHERED SANDSTONE).
3 13.0 14.0 12 DARK BROWN AND GRAY MICACEOUS FINE SILTY SAND WITH A 9 50/6" >50
M LITTLE FINE TO COARSE GRAVEL (WEATHERED SANDSTONE).
4 18.0 18.9 11 GRAY AND DARK GRAY MICACEOUS FINE SILTY SAND WITH A 7 50/5" >50
LITTLE FINE TO COARSE GRAVEL (WEATHERED SANDSTONE).
5 23.0 239 11 GRAY AND DARK GRAY MICACEOUS FINE SILTY SAND WITH A 10 50/5" >50
28.0 LITTLE FINE TO COARSE GRAVEL (WEATHERED SANDSTONE).
6 280 282 | 280 282 | <1 PARTIALLY WEATHERED GRAY SANDSTONE. 50/2" >50
AUGERED TO 30"
DRY AND CAVED AT 26'.
STARTED GRINDING BETWEEN 20" AND 21'.
Notes/Comments:
Pocket Pentrometer Testing BORING IS IN SUNOCO ROW, 110' EAST OF PROPOSED LOCATION. NEW LOCATION

APPROXIMATEL 15' TO 20' HIGHER IN ELEVATION.

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




R e o200 TEST BORING LOG

Newark, Delaware 19713
302.738.7551
fax: 302.454.5988

Project Name: SUNOCO PENNSYLVANIA PIPELINE PROJECT Project No.: 1031P3406
Project Location: LIVERMORE ROAD, BLAIRSVILLE, PA Page 1 of 1
HDD No.: S2-0016 Dates(s) Drilled: 04-11-15 Inspector: E. WATT
Boring No.: SB-02 Drilling Method: SPT - ASTM D1586 Driller: S. HOFFER
Drilling Contractor: HAD DRILLING Groundwater Depth (ft): NOT ENCOUNTERED Total Depth (ft): 30.0
Boring Location Coordinates: 40° 26' 34.571" N 79° 20' 5.555" W
SaNmpIe Sample Depth (ft) | Strata Depth (ft) %’ £ Strata Description of Materials 6" Increment Blows * N
0. From To From To x (USCS),
0.0 0.0 NO TOPSOIL
1 3.0 5.0 0.0 16 MOTTLED LIGHT BROWN AND GRAY FINE SAND WITH SOME SILT, WITH 10 18 19 13 | 37
A LITTLE F-C GRAVEL.
2 8.0 10.0 22 MOTTLED LIGHT BROWN AND GRAY FINE SAND WITH A LITTLE SILT, 2 6 8 9 14
sM AND A LITTLE F-C GRAVEL.
3 13.0 15.0 24 VARIEGATED FINE SAND AND CLAYEY SILT, WITH ALITTLE 1 15 19 25 34
16.5 FINE GRAVEL (USCS: SM).
4 18.0 19.3 16.5 10 VARIEGATED FINE SAND WITH SOME CLAYEY SILT, WITH A LITTLE 4 26 50/3" >50
FINE GRAVEL.
SM
5 23.0 249 23 ORANGE BROWN TO GRAY FINE SAND WITH SOME CLAYEY SILT, 8 34 43 50/5"| 77
28.5 AND WITH A LITTLE FINE GRAVEL. (USCS: SM).
6 28.0 289 | 285 10 | gpy/ |LIGHT GRAY AND LIGHT BROWN FINE SILTY SAND AND FINE TO 15 50/5" >50
30.0 GM | COARSE GRAVEL.
AUGERED TO 30
Notes/Comments:
Pocket Pentrometer Testing BORING IS 250' EAST OF PROPOSED LOCATION PER REQUIREMENT OF LANDOWNER. NEW

LOCATION IS APPROXIMATELY 15' TO 20' HIGHER IN ELEVATION.

Strata (USCS) Designations are approximated based on visual review, except where indicated in Description of Materials.

* Number of blows of 140 Ib. Hammer dropped 30 in. required to drive 2 in. split-spoon sampler in 6 in. increments.
N: Number of blows to drive spoon from 6" to 18" interval.




GEOTECHNICAL LABORATORY TESTING SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT

HDD S2-0016
Test Water Percent Atterburg Limits (ASTM D4318) USCS
HDD | Boring [Sample| Depth of Sample (ft.)| Content, % Silts/Clays, %| Liquid Plastic | Plasticity| Classif.
No. No. No. From To (ASTM D2216) (ASTM D1140) | Limit, % Limit, % Index, % | (ASTM D2487)
1 3.0 4.9 7.0 36.4 - - - -
2 8.0 10.0 9.0 39.4 32 25 7 SM
SB-01 3 13.0 14.0 5.3 32,5 - - - -
4 18.0 18.9 7.0 40.9 33 25 8 SM
5 23.0 23.9 7.4 38.2 - - - -
S2-0016 1 3.0 5.0 6.1 24.2 - - - -
2 8.0 10.0 9.2 134 - - - -
SB-02 3 13.0 15.0 15.1 46.0 34 26 8 SM
4 18.0 19.3 10.6 28.1 - - - -
5 23.0 24.9 11.2 44.2 36 26 10 SM
6 28.0 28.9 6.7 45.2 - - - -
Notes:

1) Sample depths based on feet below grade at time of exploration.

Tetra Tech
Newark, Delaware




REGIONAL GEOLOGY SUMMARY
SUNOCO PENNSYLVANIA PIPELINE PROJECT

HDD $2-0016
DEPTH TO ROCK
BORING GENERAL BEDROCK GENERAL ROCK APPROX MAX (Ft bgs) based
HDD No. NAME REGIONAL GEOLOGY DESCRIPTION TOPOGRAPHIC FM THICKNESS & NOTES / COMMENTS
NO. FORMATION TYPE on nearby well
SETTING (FT) .
drilling logs
Glenshaw Formation - Cyclic sequences
of shale, sandstone, red beds, and thin
. . . Shale-sandstone
limestone and coal; includes four marine Downward .
SB-01 |, . Glenshaw with limestone- 280-375 10-30
limestone or shale horizons; red beds slope .
. . . . clastic-coal
are involved in landslides; base is at top
of Upper Freeport coal.
$2-0016 | Livermore
Casselman Formation - Cyclic sequences
f shale, siltstone, dstone, red beds, .
N .s ? € SIS .one sandstone ':e eas Shale-sandstone Yields range from 5-10
thin, impure limestone, and thin, .
SB-02 . Upland Casselman  |with limestone- 236-525 7-14 gpm (note: only 3 wells
nonpersistent coal; red beds are . . . .
. . . . clastic-coal within 1-2 mile radius)
associated with landslides; base is at top
of Ames limestone.

Tetra Tech, Inc.
Newark, Delaware




FIELD DESCRIPTION AND LOGGING SYSTEM FOR SOIL EXPLORATION

Density N (blows)*
Very Loose 5 or less
Loose 6to 10
Medium Dense 11to 30
Dense 31to 50
Very Dense 51 or more
Relative Proportions
Description Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36-50
Consistency N (blows)*
Very Soft 3 orless

Soft 4to5
Medium Stiff 6to 10

Stiff 11to 15

Very Stiff 16 to 30

Hard 31 or more

GRANULAR SOILS

(Sand, Gravel & Combinations)

Particle Size Identification

Boulders 8 in. diameter or more
Cobbles 3 to 8in. diameter
Gravel Coarse (C) 3in.to % in. sieve
Fine (F) % in. to No. 4 sieve
Sand Coarse (C) No. 4 to No. 10 sieve
(4.75mm-2.00mm)
Medium No. 10 to No. 40 sieve
(M) (2.00mm —0.425mm)
Fine (F) No. 40 to No. 200 sieve
(0.425-0.074mm)
Silt/Clay  Less Than a No. 200 sieve (<0.074mm)
COHESIVE SOILS

(Silt, Clay & Combinations)

Plasticity

Degree of Plasticity Plasticity Index
None to Slight 0-4
Slight 5-7
Medium 8-22

High to Very High >22

ROCK
(Rock Cores)
Rock Rock
Quality Designation Quality Descripti
(RAD), % on

0-25 Very Poor
25-50 Poor
50-75 Fair

75-90 Good
90-100 Excellent

*N - Standard Penetration Resistance. Driving a 2.0" 0.D., 1-3/8" I.D. sampler a distance of 18 inches into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. The number of hammer blows to drive the sampler
through each 6 inch interval is recorded; the number of blows required to drive the sampler through the final 12 inch
interval is termed the Standard Penetration Resistance (SPR) N-value. For example, blow counts of 6/8/9 (through three
6-inch intervals) results in an SPR N-value of 17 (8+9).

Groundwater observations were made at the times indicated. Groundwater elevations fluctuate throughout a given
year, depending on actual field porosity and variations in seasonal and annual precipitation.



UNIFIED SOIL CLASSIFICATION SYSTEM [Casagrande (1948)]

S Group Typical . .
Major Divisions Symbols Descriptions Laboratory Classifications
o Well-graded
5 & (D30)2
1= = Q gravels, gravel- z ) _(DP30)2
K % &£ GwW sand mixtures, _g Cu=gﬁ greater than 4. Cc= D1o % Do between 1 and 3
a 5¢ little or no fines 8 0
o c E
28 g S Poorly graded & @
@ 52 ravels, gravel- s . .
° % % O 3 GP gand mixgtlures, g .g 2 Not meeting Cy or C. requirements for GW
—~ | %22a little or no fines 38 o
o g3 o & £
3 . . . £
» | 52 Y Silty gravels, a2 & | Atterberg limits below A Line
o - c £E20 GM gravel-sand-silt cC 4 e . L
3 = S SoE mixtures 552 2oag orlplessthan 4 Limits plotting in hatched zone
£ c £ 8= Ec 0 Do .
P c < £8% ; o5 2 A with | ; between 4 and 7 are
=2 g $ &t al | EQ % ‘% 3 borderline cases requiring use
S © 222 ayey gravels, sEgs LU Q Atterberg limits above A of dual symbols
» 3 = S E GC gravel-sand-clay SEv oo=s f A
s £ o 678 : 62 OGG line with | , greater than 7
hg 2 mixtures zcs 298
o B 5288 2335
s J88 0O0a
£ < Well graded = Eo (Dsc)2
55 £ — sands, gravely =5 e _(D3)2
g g = @ Sw sands, ittle or no g § ] 555 Cu=_D_5_g_ greater than 6 Cc= D10 Dgo between 1 and 3
o @ 0 £ 0o o D
58 5 B E fines OE8 550 10
S e £ G o ©s5 73 oo
O & 2 c o g .% 0NN
(7] 5 (=S
= - S Poorly graded £86 gge
< 2. o= sands, gravell 23 LEw ) )
= 89 3 SP Sande, ﬁttle oryno g g 2 8% Not meeting Cy, or C; requirements for SW
ES] gE 0 fi Qg 8 -2
[} co® ines o c s
S 9 0 £ S
= | %8s Eo
o=z - Silty sands, sand- | &3 Atterberg limits below A Line
S 2 @ SM Y O c
- Qo silt mixtures (=] or |l p less than 4
g =8 L & Limits Plotting in hatched
< § 5% a zone with | , between 4 and 7
£ at Clayey sands, o are borderline cases requiring
@ g 2 é sC sal n)é-gl ay A!terlberg limits ?‘bove Aline use of dual symbols
§ a-E mixtures with | ; greater than 7
. Group . - For soils plotting nearly on A line use dual symbols i.e ., | ; = 29.5, w =60 gives CH-MH.
Maijor Divislons Symbols Typical Descriptions When wy is near 50 use CL-CH or ML-MH. Take near as =+ 2 percent.
Inorganic silts and very fine
§ ML sands, rock flour, silty or clayey 60
pis f|nesands,ofclayeys'"sw“h -IIIIIIIIIIIIIIIlIII LELIE B LELILIL) LI I/Il LILBLI lll-
% g slight plasticity - A Line: A ]
% E § Inorganic clays of low to medium - P.' =0.73(LL-20) ‘/ /| 7]
B S= CL plasticity, gravelly clays , sandy 50 U Line: 7 ]
§ & E clays, silty clays, lean clays B PI=0.9(LL-8) A OQ‘ -
s | °% = [ 71 &/ ]
= Organic silts and organic silty ~ 40 a
= — rd
§ = oL clays of low plasticity = / C? 4 i
0T < F @ J
55 3 F A/ :
T E = Inorganic silts, micaceous or 2 30p 3 —Y X
ca £ MH diatomaceous fine sandy or silty > [ / ]
%g 25 soils, elastic silts & | / MH or OH 4
= = o 3 o
eeg | B¢ S 20 4
CEg | 38 s r /' & X
5 X Inorganic clays of high plasticity, o. - N/ ]
= 53 CH fat clays i /6 ]
© O® y! L " .
2| =8 o |
= L -
s @ e clavs of medi : e CL-ML .
. = OH Organic clays of medium to high 44 ML or OL .
§ plaSthIty,Ol'ganICSIllS o-lll Ll IIIIIIIIIIIIII Li Ll [ ] Liiltl LL L1 Lild
=~ 10 20 30 40 50 60 70 80 90 100
22 Liquid Limit (LL), %
587G Peat and other highly organic
2o Pt .
rI5° soils

(1) Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:
GW-GC. well-graded gravel-sand mixture with clay binder.
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