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MOTT M BORING NO.:
Page1 of 1
Project: PennEast Pipeline Project Project No.: 353754
Location: Beltzville Lake Crossing, Lehighton, PA Project Mgr: Vatsal Shah
Client: PennEast Pipeline Field Eng. Staff: Dafydd Chandler
Drilling Co.: Craig Test Boring Co., Inc. Date/Time Started: January 12, 2016 at 7:35 am
Driller/Helper: _Craig Test Boring Co., Inc. /Nick Beehler Date/Time Finished: _January 14, 2016 at 9:00 am
Elevation: 720 ft. Vertical Datum: NAVD 1988 Boring Location:East of the access to the right of way. Coord.: N:40.88035 E: -75.548164
Item Casing Sampler |Core Barre Horizontal Datum: NAD 1983
Type HW SS NQ2 Rig Make & Model: CME-750X Hammer Type Drilling Fluid | Drill Rod Size:
Length (ft) 5 2 5 O Truck [ Tripod [ Cat-Head [0 Safety [ Bentonite Casing Advance
Inside Dia. (in.) 4 1.375 2.0 ™ ATV O Geoprobe |™ Winch [J Doughnut J Polymer Mud Rota
Hammer Wt. (Ib.)[ 140 140 - O Track O Air Track | @ Roller Bit ™ Automatic | ™ Water v
Hammer Fall (in.) 30 30 - [ Skid 0O [ Cutting Head 0O [] None
Field Test
Debth/ Sample Sample uscs Visual - Manual Identification & Description led Tes i
P No. / Rec. P'® Stratum (Density/consistency, color, Group Name, 2 =)
Elev. Int | N Blows Graphi Group tituent rticle si truct ist zl el 2|6 Remarks
() nterva (in) per 6" raphic Symbol constituents, particle size, structure, moisture, HEE
(ft) optional descriptions, geologic interpretation, Symbol) s[38] >
ol-|a|o
“ . Loose, Gray DECOMPOSED SHALE fragments -1 - 0" - 7" Hand cleared
0.0-'
—° S-1 22 10 Dense, Gray and brown DECOMPOSED SHALE fragments with Silt N| - INP| N
19 . and Sand, dry
5.0-7.0'
» 1 23
26 .
B 4 100/5" Very dense, Gray DECOMPOSED SHALE fragments with Clay, moist N| - [NPIN
10.0 .
B 1 104 .
. 15.0
S-3 0 100/1" No Recovery N| - [INP| N
Top of Rock at 15 feet BGS.
15.0'- See Rock Coring Log.
B 1 15.1
Water Level Data Sample Type Notes:
Elapsed Depth in feet to: PP = Pocket Penetrometer
Date | Time | Time [ Bot. of [ Bottom| o . O Open End Rod TV = Torvane
(hr) [ Casing | of Hole T Thin-Wall Tube
U Undisturbed Sample
S Split Spoon Sample
G Geoprobe Boring No.: B-17
Field Test Legend: Dilatancy: N-None S-Slow R -Rapid Plasticity: NP - Non-Plastic L -Low M -Medium H - High
Toughness: L-Low M -Medium H -High Dry Strength: N-None L-Low M-Medium H-High VH - Very High

NOTES: 1.)"ppd" denotes soil sample average diametral pocket penetrometer reading.  2.) "ppa" denotes soil sample average axial pocket penetrometer reading.

3.) Maximum Particle Size is determined by direct observation within limitations of sampler size.  4.) Soil identifications and field tests based on visual-manual methods per ASTM D2488.




BORING NO.:

MOTT
Page1 of 5
Project: PennEast Pipeline Project Project No.: 353754
Location: Beltzville Lake Crossing, Lehighton, PA Project Mgr: Vatsal Shah
Client: PennEast Pipeline Field Eng. Staff: Dafydd Chandler
Drilling Co.: Craig Test Boring Co., Inc. Date/Time Started: January 12, 2016 at 7:35 am
Driller/Helper: _Craig Test Boring Co., Inc. /Nick Beehler Date/Time Finished: _January 14, 2016 at 9:00 am
Elevation: 720 ft. _ Vertical Datum: NAVD 1988 | Boring Location:East of the access to the right of way. Coord.: N: 40.88035 E: -75.548164
Item Casing Core Barrel Core Bit
Type HW NQ2 Imp. Diamond | Horizontal Datum: NAD 1983 Drilling Method:Wireline
Length (ft) 5 5 3.25 Rig Make & Model: CME-750X
Inside Dia. (in.) 4 2.0 2.0
Avg Visual Identification, Description and Remarks
Depth/ |Core Run/| Rec | RQD (Rock type, colour, texture, weathering, Discontinuities
Elev. |Rate D?f{’)th (Box)| (in./ | (in/ | Rock Core étrg’gﬁcz field strength, discontinuity spacing, D(‘?tp)th Remarks
(ft) (min No. [ %) %) optional additional geological observations) ) (See Legend for Rock Description System)
ft) Hard. [Weath SEE TEST BORING LOG FOR OVERBURDEN DETAILS Type | Dip [Rgh[Wea]Aper] Infill
15.0 — SHALE, Dark gray, very fine grained, moderately
5.00 — weathered, weak, highly fractured
’ — 15' - 20" Highly fractured zone, has discoloration of joint
= I and Clay infill
5.00 —
39 0 _____
5.00 R-1 65% 0% R2 M
5.00 I
5.00 —
" 20.0 — |
700 20.0 — SHALE, Dark gray and brown, very fine grained,
4.00 — moderately weathered, weak, highly fractured
' — - 20" - 25' Highly fractured zone, discolored joints and
= = — Clay infill
4.00 — —
60 | 4 - —
4.00 R-2 100% | 7% R2 M — |
4.00 I
4.00 —
25 25.0 —
25.0 — SHALE, Dark gray and brown, very fine grained,
4.00 I moderately weathered, weak, highly fractured
: — — 25' - 30" Highly fractured zone, discolored joints and
= — Clay infill
4.00 -—
60 0 I ——
4.00 R31100% | 0% | B2 | M =4
4.00 —
4.00 |
30.0 - —
—30 690 — - .
30.0 —— SHALE, Dark gray and brown, very fine grained,
4.00 — — moderately weathered, weak, highly fractured
’ ——] 30' - 35' Highly fractured zone
= | Discoloration is around fractures
— — Joints have minor Clay infill
4.00 I
60 4 I
4.00 R4 | 100 | 79 | R2 | M B/
4.00 —
5.00 — ]
35.0 |-
Water Level Data Notes:
Elapsed Depth in feet to:
Date Time Time | Bot. of | Bottom
(hr) [ Casing| of Hole Water
Boring No.: B-17




MOTT BORING NO.:
MACDONALD M CORE BORING LOG B-17
(continued) Page 2 of 5
Avg Visual Identification, Description and Remarks
Depth/ |Core Run/| Rec. | RQD (Rock type, colour, texture, weathering, Discontinuities
Elev. [Rate (288" @ox) (in./ | (in./ | Rock Core STt field strength, discontinuity spacing, i Remarks
) | (min No. | %) | %) optional additional geological observations) : (See Logend for Rock Desciplion System)
) Hard. [Weath Type | Dip | Rgh|Wea]Aper] Infil
35.0 SHALE, Dark gray, very fine grained, moderately
3.00 weathered, weak, highly fractured
35' - 41.5' Highly fractured zone
3.00
60 8
4.00 R-5 100% | 13% R2 M
i 38' - 41.5' SHALE, Dark gray, very fine grained, slightly
4.00 weathered, weak, very close spaced discontinuities
4.00
0 40.0
680 40.0
4.00
4.00 45 ine grai Used up 270
41.5' - 45' SHALE, Dark gray, very fine grained, fresh, P
» medium strong, medium spaced discontinuities Gallons for R1
58 3 Fossils noted in descrete layers }\r“goflégzil’:e-
Small coral and foraminifera :
4.00 R-6 97% | 53% R3 FR
5.00
500 4420 [ B | 30 |PR|FR|VT| N
5 45.0
45.0 SHALE, Dark gray, very fine grained, fresh, medium
4.00 strong, moderately spaced discontinuities
4.00 4650 [ B | 30 | PR|DE VW | cL
58 54
4.00 R-7 97% | 90% R3 FR
4.00
B 4900 [ B |30 |PR|FR|VT| N
5.00
50 50.0
oo 50.0 SHALE, Dark gray, very fine grained, discolored
4.00 weathering, medium strong, very close spaced
discontinuities
§ 51'- 53' Highly fractured zone
4.00
60 38
4.00 R-8 100% | 63% R3 FR
§ SHALE, Dark gray, very fine grained, discolored
4.00 weathering, medium strong, wide spaced
’ discontinuities 5350 [ B | 30 [PR[FR| VT[N
B 53.9' Shell fossil encountered 54.00 B 30 |PR|FR| VT N
5.00
55 55.0
55.0 55' - 56.9' SHALE, Dark gray, very fine grained, fresh, gZﬁgnUstgi 270
4.00 medium strong, moderately spaced discontinuities R7IRBIRS.
4.00
B 56.9' - 60' SHALE, Dark gray, very fine grained, slightly
58 22 weathered, highly fractured
5.00 R-9 97% | 37% R3 FR 56.9' - 60" Highly fractured zone
5.00
5.00
60 60.0
o0 60.0 SHALE, Dark gray, very fine grained, fresh, medium
NOTES: PROJECT NO.: 353754

Boring No.: B-17




MOTT BORING NO.:
(continued) Page 3 of 5
Avg Visual Identification, Description and Remarks ) o
Depth/ |Core Depth Run/| Rec. | RQD Stratum (Rock type, colour, texture, weathering, Depth Discontinuities
Elev. Ra.te ) (Box)| (in./ | (in./ | Rock Core Graphic field strength, discontinuity spacing, () Remarks
(f) | (min No. | %) | %) optional additional geological observations) ' (See Legend for Rock Description System)
) Hard. [Weath Type | Dip | Rgh|Wea]Aper] Infil
3.00 60.5' - 62.3' Highly fractured zone
= 60.5' - 62' Vertical fracture
3.00
59 37
3.50 R-10 98% | 62% R3 FR
3.50
4.00 6430 | B [35|PR|FR| T | N
o5 65.0
65.0 SHALE, Dark gray, very fine grained, fresh, medium Used up to 540
5.00 strong, moderate to close spaced discontinuities Gallons for
’ 65' - 65.6' Highly fractured zone R10/R11.
5.00 6650 | B [50 [PR|FR| T | N
B 66.90 B 30 |PR|FR| T N
60 34
5.00 R-11 100% | 57% R3 FR
| 67.70 J 50 | PR| DS | PO | CL
6810 | B [ 30 |PR|FR|VT| N
5.00 68.50 J 9 |PR|IFR| T N
6910 | B [ 70 [PR|DG|PO| C
5.00
70.0
[—70 650 ) . No
70.0 SHALE, Dark gray, very fine grained, fresh, strong, ) .
4.00 wide spaced discontintuities 6‘:;3”:;‘?(‘)“2%
| Gallons for R12.
4.00
60 60
4.00 R-12 100% | 100% R4 FR
4.00
4.00 i .
. 75.0 74.5' Bed of fossilized shells
75.0 SHALE, Dark gray, very fine grained, fresh, strong, Used up to 270
4.00 close spaced discontinuities 7530 | B |60 |PR|FR| T | n | GallonsforR13.
§ 7600 | J |60 |srR|FR| T|N
4.00
B 77.00 | J 60 |PR|FR| T | N
60 50
4.00 R-13 R4 FR
100% | 83% 77.60 J 60 | PRI FR| VT | N
4.00
78.5' Fossilized shells
4.00
—80 640 80.0 79.80 B 30 |PR|IDS| T CL
80.0 80' - 81' SHALE, Dark gray, very fine grained, weak,
4.00 slightly weathered, close spaced discontinuities
B 81' - 82' Firm, Brown CLAY
4.00
B 60 37 82' - 85' SHALE, Dark gray, very fine grained, fresh,
_ strong, wide spaced discontinuities
4.00 R-14 100% | 62% R4 FR
3.00
4.00
85.0
[—85 < i Mechanical
85.0 SHALE, Dark gray, very fine grained, fresh, strong, breaks only
4.00 wide spaced discontinuities Used up to ‘270
Gallons for R15.
NOTES: PROJECTNO.: 353754 Boring No.: B-17
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Page 4 of 5

Depth/
Elev.

()

Avg
Core
Rate
(min
Ift)

Depth
(ft)

Run/

No.

Box)

RQD
(in. /
%)

Rock Core

[0
Al
- 8
5c
o3

Visual Identification, Description and Remarks
(Rock type, colour, texture, weathering,
field strength, discontinuity spacing,
optional additional geological observations)

Depth

(ft.)

Discontinuities

(See Legend for Rock Description System)

Hard.

Dip

Rgh

Remarks
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SLATE, Dark gray, very fine grained, fresh, strong,
wide spaced discontinuities

SLATE, Dark gray, very fine grained, fresh, strong,
wide spaced discontinuities

SLATE, Dark gray, very fine grained, fresh, strong,
moderately spaced discontinuities

109.3' - 110" Highly fractured zone, possibly mechanical
breaks

SLATE, Dark gray, very fine grained, fresh, strong,
moderate to wide spaced discontinuities

93.10

95.30

98.20

35

70

PR

PR

P,R

Used up to 270
Gallons for R16.

Used up to 270
Gallons for R17.

No
discontinuities.
Used up to 270
Gallons for R18.

Used up to 270
Gallons for R19.

No
discontinuities,
mechanical
breaks only.
Used up to 270
Gallons for R20.

NOTES:

PROJECTNO.: 353754

Boring No.: B-17




MOTT BORING NO.:
(continued) Page 5 of 5
Avg Visual Identification, Description and Remarks ) o
Depth/ |Core Depth Run/| Rec. | RQD (Rock type, colour, texture, weathering, Depth Discontinuities
Elev. |Rate ) (Box)| (in./ | (in./ | Rock Core field strength, discontinuity spacing, () Remarks
(f) | (min No. | %) | %) optional additional geological observations) ' (See Legend for Rock Description System)
) Hard. Type | Dip | Rgh|Wea|Aper] Infill
3.00
60 60
8.00 R-20 100% | 100% | R
3.50
3.50
15 115.0
115.0 SLATE, Dark gray, very fine grained, fresh, strong, Used up to 200
3.00 moderate to wide spaced discontinuities Gallons for R21.
3.00
60 60
8.00 R-211 100% | 100% | R
N
i NN
3.50 %%\\\\§
[ 120.0 RN 120.0
600 End of Boring at 120 feet BGS.
Borehole grouted with cement and bentonite hole plug.
—125
— 130 50
135
NOTES: PROJECT NO.: 353754 Boring No.: B=17
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Figure B-17.3
B-17 Box 2 Runs 5-8 Dry

Figure B-17.4
B-17 Box 2 Runs 5-8 Wet
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Figure B-17.9
B-17 Box 5 Runs 17-20 Dry
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BORING NO.:

MOTT
Page 1 of 2
Project: PennEast Pipeline Project Project No.: 353754
Location: Beltzville Lake Crossing, Lehighton, PA Project Mgr: Vatsal Shah
Client: PennEast Pipeline Field Eng. Staff: Bernard Cortes
Drilling Co.: Craig Test Boring Co., Inc. Date/Time Started: February 5, 2016 at 7:45 am
Driller/Helper: _Paul Mullins /Nick Beehler Date/Time Finished: _February 10, 2016 at 10:45 am
Elevation: 695 ft. Vertical Datum: NAVD 1988 Boring Location:Off Penn Forest Road South. Coord.: N:40.88418 E: -75.556409
Item Casing Sampler |Core Barre Horizontal Datum: NAD 1983
Type HW SS NQ2 Rig Make & Model: CME-750X Hammer Type Drilling Fluid | Drill Rod Size:
Length (ft) 5 2 5 O Truck [ Tripod [ Cat-Head [0 Safety ™ Bentonite Casing Advance
Inside Dia. (in.) 4 1.375 2.0 ™ ATV O Geoprobe |™ Winch [J Doughnut J Polymer Mud Rota
Hammer Wt. (Ib.) 140 140 - O Track O Air Track | @ Roller Bit ™ Automatic ™ Water v
Hammer Fall (in.) 30 30 - [ Skid [ Cutting Head 0O [] None
Field Tests
Debth/ Sample Sample uscs Visual - Manual Identification & Description —
P No. / Rec. P'® Stratum (Density/consistency, color, Group Name, 2 =)
Elev. Int | N Blows Graphi Group tituent rticle si truct ist zl el 2|6 Remarks
() nterva (in) per 6" raphic Symbol constituents, particle size, structure, moisture, HEE
(ft) optional descriptions, geologic interpretation, Symbol) s[38] >
ol-|a|o
S-1 24 4 CL Very soft, Brownish yellow Lean CLAY (CL) N|-[M|[N
0.0- 2.0 !
= ] 1
1
% w52 12 5 cL Hard, Brownish yellow to yellowish red Lean CLAY with Decomposed N[L[M|N
16 Shale fragments, moist (CL)
5.0-7.0'
» 1 18
22
-5
—° S-3 24 13 ML Hard, Brownish yellow to reddish brown Clayey SILT with Decomposed N{L|L|[N
17 Shale fragments, moist (ML)
10.0-
- 1 120 22
32
Y 3 60/3" ML Hard, Yellowish brown Clayey SILT with Decomposed Shale fragments, | N| - [NP| N
moist (ML)
15.0'-
B 1 17.0'
s
Water Level Data Sample Type Notes:
Elapsed Depth in feet to: PP = Pocket Penetrometer
Date | Time | Time [ Bot. of [ Bottom| o . O Open End Rod TV = Torvane
(hr) [ Casing| of Hole T Thin-Wall Tube
U Undisturbed Sample
S Split Spoon Sample
G Geoprobe Boring No.: B-Poh-1

Plasticity: NP - Non-Plastic L -Low M -Medium H - High

Field Test Legend:
Dry Strength: N-None L-Low M-Medium H-High VH - Very High

Dilatancy: N-None S-Slow R -Rapid
Toughness: L-Low M -Medium H -High

NOTES: 1.)"ppd" denotes soil sample average diametral pocket penetrometer reading.  2.) "ppa" denotes soil sample average axial pocket penetrometer reading.

3.) Maximum Particle Size is determined by direct observation within limitations of sampler size.  4.) Soil identifications and field tests based on visual-manual methods per ASTM D2488.




BORING NO.:

MacboNaLD M M SOIL BORING LOG B-Poh-1

(continued) Page 2 of 2
Field Tests
Debth/ Sample Sample uscs Visual - Manual Identification & Description —
P No. / Rec. P'® Stratum (Density/consistency, color, Group Name, @ =) .
Elev. | N Blows .| Symbol i . A . >l 8| 2|5 Remarks
nterval| (in) « | Graphic constituents, particle size, structure, moisture, 2l 5|2
(ft) per 6 Group . > S . I
(ft) optional descriptions, geologic interpretation, Symbol) s[38] =
ol-|a|o
S-5 2 50/2" . Very dense, Black DECOMPOSED SHALE fragments with Clay, wet N{L|L|[N
20.0-
- 1 220 .
. |
S &m0 S-6 6 80/6" Very dense, Black DECOMPOSED SHALE fragments with Clay, wet NJL|L|N
25.0"- .
B 1 27.00 .
— 30 .
S-7 1 50/1" Very dense, Black DECOMPOSED SHALE fragments with Clay, wet N{L|L|[N
30.0- .
B 1 320 .
| . 32.0
Top of Rock at 32 feet BGS.
See Rock Coring Log.
[— 35 660
40
[— 45 650
NOTES: PROJECT NO.: BORING NO.:
353754 B-Poh-1

NOTES: 1.)"ppd" denotes soil sample average diametral pocket penetrometer reading.  2.) "ppa" denotes soil sample average axial pocket penetrometer reading.

3.) Maximum Particle Size is determined by direct observation within limitations of sampler size.  4.) Soil identifications and field tests based on visual-manual methods per ASTM D2488.




BORING NO.:

Driller/Helper:

Paul Mullins /Nick Beehler

Date/Time Finished:

MOTT

Project: PennEast Pipeline Project Project No.: 353754

Location: Beltzville Lake Crossing, Lehighton, PA Project Mgr: Vatsal Shah

Client: PennEast Pipeline Field Eng. Staff: Bernard Cortes

Drilling Co.: Craig Test Boring Co., Inc. Date/Time Started: February 5, 2016 at 7:45 am

February 10, 2016 at 10:45 am

Elevation: 695 ft. Vertical Datum: NAVD 1988 | Boring Location:Off Penn Forest Road South. Coord.: N: 40.88418 E: -75.556409
Item Casing Core Barrel Core Bit o T
Type HW NQ2 Imp. Diamond | Horizontal Datum: NAD 1983 Drilling Method:Wireline
Length (ft) 5 5 3.25 Rig Make & Model: CME-750X
Inside Dia. (in.) 4 2.0 2.0
Avg Visual Identification, Description and Remarks
Depth/ |Core Denth Run/| Rec | RQD Stratum (Rock type, colour, texture, weathering, Denth Discontinuities
Elev. [Rate (f[’) (Box)| (in./ | (in/ | Rock Core Graphic field strength, discontinuity spacing, (ﬂp) Remarks
(ft) (min No. [ %) %) optional additional geological observations) ) (See Legend for Rock Description System)
ft) Hard. [Weath SEE TEST BORING LOG FOR OVERBURDEN DETAILS Type | Dip [Rgh[Wea]Aper] Infill
o 35.0 SHALE, Dark gray, very fine grained, moderately
2,50 weathered, strong, extremely close to close spaced
' discontinuities
3570 | J |60 [PR|FR| T | N
- 3590 | J - [xR|Ds] o |cL
2.00 36.40 J 60 |PSm|DG| O | N
| 3670 | J |60 [PsmDG| O | N
60 15 37.1' - 38.2' Highly fractured zone
2.00 R-1 100% | 25% R4 M
3.00 3840 | J | 70 [PSm|DG| T | N
3870 | J 70 |PR{DG| O | cL
- 389 | J | 70 [Psm| DS | PO | CL
5.00
0 40.0
40.0 SHALE, Dark gray, very fine grained, fresh, strong, Used up to 275
3.00 extremely close to close spaced discontinuities 4020 | J [ 60 |P.Smf FR] T | N CR;S;'O“S (R1to
4130 | 4 |60 |Psm[DG| T | N
3.00 41.40 J 60 |[PR|DG| T [ N
60 48
3.50 R-2 100% | 80% R4 FR
| 4270 | 9 70 |PR[FR| O | N
3.00
4360 | - [XR|FR|VT| N
3.00
45.0
[—45 650 ) .
45.0 SHALE, Dark gray, very fine grained, fresh, strong,
3.00 extremely close to wide spaced discontinuities
) 4550 [ o [ 70 |Psm[FR| T | N
- 4590 [ v | 60 |Psm| FR|PO| N
3.50
4660 | 70 |P,Sm| FR | PO | N
60 44 4720 [ J |60 |Psm[FR| T | N
3.50 R-3 100% | 73% R4 FR
- 4790 | 9 - [XR|FR| O | N
3.50
3.50 4920 | v |65 |PR[DG|PO| N
5 50.0
50.0 SHALE, Dark gray, very fine grained, moderately
3.00 weathered, strong, extremely close to wide spaced
' discontinuities 5060 | J |70 |psm|FR| T | N
3.00
| 51.7' - 52.4' Highly fractured zone
60 36
3.00 R-4 100% | 60% R4 M
- 5290 | J 70 |PSm{ FR| T | N
4.00
4.00
55.0
Water Level Data
Elapsed Depth in feet to:
Date Time Time | Bot. of | Bottom
(hr) [ Casing| of Hole Water
Boring No.: B-Poh-1




MOTT BORING NO.:
(continued) Page 2 of 8
Avg Visual Identification, Description and Remarks
Depth/ |Core Run/| Rec. | RQD (Rock type, colour, texture, weathering, Discontinuities
Elev. |Rate| %"|(Box)f (in./ | (in./ | Rock Core 2}?;‘;1?0‘ field strength, discontinuity spacing, D(‘?tp;h Remarks
(f) | (min No. | %) | %) optional additional geological observations) ' (See Legend for Rock Description System)
) Hard. |Weath Type | Dip | Rgh|Wea|Aper] Infill
o 55.0 SHALE, Dark gray, very fine grained, fresh, strong, TGSs of water.
350 close to wide spaced discontinuities
5560 | J | 65 |Psm| FR| T | N
2.50
60 54
3.00 R-5 100% | 90% R4 FR
3.00
3.00
60.0
—60
60.0 SHALE, Dark gray, very fine grained, fresh, strong, Used up to 275
250 close to wide spaced discontinuities Sg;lons (R3to
6060 | J |8 [PR|FR| T | N '
» 6080 | J | 80 [Psm|FR| T | N
3.00
60 45
3.50 R-6 100% | 75% R4 FR
3.00
64.10 | J - [xR|FR|PO| N
3.00
65.0
[—65 630 y .
65.0 SHALE, Dark gray, very fine grained, fresh, strong,
3.50 extremely close to close spaced discontinuities 65.30 J 5 |PR|FR| T N
» 65.80 | J 10 |[PR[FR|PO| N
350 66.20 | MB
- 66.90 | J 50 |P,sm[{ FR| T | N
60 47 67.00 | J | 50 [Psm| FR| VT | N
3.00 R-7 100% | 78% R4 FR
» 67.80 | J 5 | PR[FR| T | N
8.50 6850 | J | 60 [Psm| FR|[PO| N
3.50
70.0
—70 ) )
70.0 SHALE, Dark gray, very fine grained, fresh, strong,
3.50 extremely close to close spaced discontinuities
| 7070 | J |60 [PR|FR| T | N
71.00 | J - [xR|Ds| o |aQz
3.00 7110 | J | 50 [PR|FR|PO| N
§ 7200 [ 4 |60 |Psm|FR| T | N
60 46
2.50 R-8 100% | 77% R4 FR
7330 | J 10 |PR[FR] O [ N
8.00 7340 | J |40 [Psm|FR| T | N
3.00 7440 | J |40 |Psm| FR| T [ N
75.0
—75 —
o2 75.0 \\\\V SLATE, Dark gray, very fine grained, fresh, strong,
R \
3.50 #\\\Q\\\% close to wide spaced discontinuities
%\\\“ 7570 | 3 | 60 [Psm| FR| VT [ N
s AN : -
\\\\\\\\\\‘ 7580 | 4 | 60 |Psm| FR [ v | N
§\\\\\\\\Q 76.00 | J | 60 [Psm| FR|[ VT | N
3.50 \\\\\\\\\\\\* 7650 | 4 |60 |Psm|FR| T | N
NN
60 | 45 R
3.50 RS | 1000 | 75% | R4 | FR \%\\\\\\\:\\%& 7740 | o |60 |Psm|FR| T | N
3.00 §\\\\\\\:\§ 7830 | J | 60 [Psm| FR| VT | N
RN
- NN
NN
3.00 &s\\%\\\\%
: 500 “\\\Q\\:\\\\\Q 7950 | J | 60 [Psm| FR [ PO | N
. N N
— 380 \\\\ N ) ) L
N oss of water at
80.0 N gLATE, Dark gray, very fine grained, fresh, strong, 80 feet BGS.
NOTES: PROJECT NO.: 353754

Boring No.: B-Poh-1
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(continued)

Visual Identification, Description and Remarks
(Rock type, colour, texture, weathering,
field strength, discontinuity spacing,
optional additional geological observations)

weathered, strong, extremely close to wide spaced

SLATE, Dark gray, fine grained, fresh, strong, close to
discontinuities

wide spaced discontinuities
SLATE, Dark gray, very fine grained, slightly

117.8' - 118.7' Highly fractured zone

Calcite infilling encountered.

weathered, strong, close to wide spaced discontinuities

SLATE, Dark gray, very fine grained, slightly

weathered, strong, extremely close to wide spaced

SLATE, Dark gray, very fine grained, slightly
discontinuities

SLATE, Dark gray, very fine grained, fresh, extremely

close to wide spaced discontinuities
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(continued)

Visual Identification, Description and Remarks

(Rock type, colour, texture, weathering,
field strength, discontinuity spacing,
optional additional geological observations)

SLATE, Dark gray, very fine grained, fresh, strong,

wide to very wide spaced discontinuities

SLATE, Dark gray, very fine grained, fresh, strong,

close to wide spaced discontinuities

SLATE, Dark gray, very fine grained, fresh, strong,

close to wide spaced discontinuities

SLATE, Dark gray, very fine grained, slightly

weathered, strong, extremely close to moderately

spaced discontinuities

SLATE, Dark gray, very fine grained, slightly

weathered, strong, extremely close to close spaced

discontinuities
Pyrite infilling encountered
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(continued)

BORING NO.:
B-Poh-1

Page 7 of 8

Avg

Depth/
Elev.

()

Core

Rate

(min
Ift)

Depth
(ft)

Run/
Box)
No.

RQD
(in. /

Rock Core

Stratum
Graphic|

Visual Identification, Description and Remarks
(Rock type, colour, texture, weathering,
field strength, discontinuity spacing,
optional additional geological observations)

Depth
(ft.)

Discontinuities

(See Legend for Rock Description System)

Hard.

Weath

Remarks

Type

Dip

Rgh

Weal

Aper

Infill

4.00

4.00

3.50
185.0

[~ 18050 185.0

3.25

3.00

3.50

3.50

3.50
190.0

R-31

60
100%

52
87%

R4

—190
190.0

3.00

3.00

3.50

3.50

3.50
195.0

R-32

60
100%

34
57%

R4

[~ 1900 195.0

3.00

3.00

3.00

3.00

3.00

200.0
—200

R-33

60
100%

42
70%

R3

200.0
4.00

3.50

3.50

3.00

3.50
205.0

R-34

60
100%

43
72%

R3

[ 2050 205.0

4.50

4.00

4.00

R-35

60
100%

42
70%

R3
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183.4' - 184.5' Highly fractured zone with Calcite infill

SLATE, Dark gray, very fine grained, slightly
weathered, strong, extremely close to moderately
spaced discontinuities

SLATE, Dark gray, fine grained, fresh, strong,
extremely close to moderately spaced discontinuities
190.4' - 192.2' Highly fractured zone

SLATE, Dark gray, very fine grained, fresh, medium
strong, close to moderately spaced discontinuities

SLATE, Dark gray, very fine grained, moderately
weathered, medium strong, extremely close to close
spaced discontinuities

202.8' - 203.4' Highly fractured zone

SLATE, Dark gray, very fine grained, moderately
weathered, medium strong, extremely close to
moderately spaced discontinuities

206.6' - 207.1' Highly fractured zone with Quartz infill

185.30

186.50

187.70

188.30
188.50

189.10

192.70

194.40
194.60

195.80

196.40

197.30

197.90
198.00
198.30

198.70
199.00

199.40
199.80

200.80

201.50
201.70

202.10
202.30

203.60

203.90
204.10

205.20

206.20
206.30

207.80

Lossing water
MB more rapid.

PSm| FR | T N

PSm| FR| T N

40 [P,Sm| FR
40 |P,Sm| FR

co
—_—
zz

P.Sm| FR | PO | N

Used up to 275
Gallons (R31 to
R32).

P,Sm| FR | PO| N

o

40 |P,Sm| FR
40 | PR| FR

—_—
zz

PR| FR | O N

P.Sm| DG | VT [ N

P,Sm| FR | VT

=z

40 [p.sm| R [ vr
40 |P.sm| FR | VT

40 |P,Sm| FR | VT
40 |P,Sm| FR | VT

C o oo
zz zZzzZZz

MB Used up to 275

Gallons (R33 to
R34).

P,Sm| FR | VT

=z

40
40

40 |P,Sm| FR | VT
40 |P,Sm| FR | VT

DG | PO
FR| T

)
Pyl

e oo
zz zzZ

PR| DG | PO | Qz

40 |P,Sm| FR | VT
40 |PR|DG| T

o
zz

PR|IDG|PO| N

J 40 |IPSm| FR | T N

XR|DE| T N

NOTES:

PROJECTNO.: 353754

Boring No.: B-Poh-1
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BORING NO.:
B-Poh-1

Page 8 of 8

Depth/
Elev.

()

Avg
Core
Rate
(min
Ift)

Depth
(ft)

Run/
Box)
No.

RQD
(in. /
%)

Rock Core

Stratum
Graphic|

Visual Identification, Description and Remarks
(Rock type, colour, texture, weathering,
field strength, discontinuity spacing,
optional additional geological observations)
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(See Legend for Rock Description System)
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SLATE, Dark gray, very fine grained, slightly
weathered, medium strong, extremely close to close
spaced discontinuities

212.5' - 212.9' Highly fractured zone

214.4' - 215' Highly fractured zone

SLATE, Dark gray, very fine grained, moderately
weathered, medium strong, extremely close to close
spaced discontinuities

216' - 216.7' Highly fractured zone

SLATE, Dark gray, very fine grained, moderately
weathered, extremely close to moderately spaced
discontinuities

222.7' - 225' Highly fractured zone with Calcite infill
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End of Boring at 225 feet BGS.
Borehole grouted with cement and bentonite hole plug.
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Notes:

r/—\” nE HDD 02: Beltzville Lake Crossing
@;pwsﬂﬁg Geotechnical Data Report

Figure 1: Bedrock Geology

Fault

Proposed HDD

Alignment

SCALE 1:250,000

5 [o) 5 10 15 Miles
|- — —
5 [¢] 5 10 15 20 25 Kilometers
[——— —
5000 (] 5000 10000 15000 20000 25000 Yards
- — = —

ONE INCH EQUALS APPROXIMATELY FOUR MILES
ONE CENTIMETER EQUALS 2.5 KILOMETERS

1. The proposed HDD alignment falls within the Marcellus Formation (Dm).
2. Geologic Imaging taken from:

a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of
Pennsylvania (2nd ed.): Pennsylvania Geological Survey, 4th ser., Map 1, 3 sheets, scale
1:250,000.
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QUATERNARY

HOLOCENE

SANDS OF PRESQUE ISLE

PLEISTOCENE
NORTHWESTERN PENNSYLVANIA
Wisconsinan Stage
Woodfordian Substage
e e == === Border of Ashtabula ice advance
Border of Hiram ice advance
Border of Lavery ice advance
Border of Kent ice advance
Altonian Substage

Border of Titusville ice advance

Hlinoian Stage

LI gorder of Mapledale ice advance

ORTH-CENTRAL AND
NORTHEASTERN PENNSYLVANIA
Wisconsinan Stage
Woodfordian Substoge
Border of Olean ce advance

Altonian Substage
Border of Warrensville ice advance

lllinoian Stage
Border of Muncy ice advance

5 11

Sangamonian Stage

= TRENTON GRAVEL
i Gray or pale-reddish-brown, ravelly sand interstratified with
crossheded sand an o clay.sit "'K."és Treudes ares o Holocane
deposits

lllwulrrl and swamp

TERTIARY

MIOCENE

PENSAUKEN AND BRIDGETDN FORMATIONS,
UNDIFFEREN

Dark-1 rnddlsh-bmm cross-stratified, feldspathic quartz sand and
‘some thin beds of fine gravel and rare fayers of clay or silt.

- BRYN MAWR FORMATION

High-level terrace deposits; reddish-brown gravelly sand and
some siit. Age uncertain.

CRETACEOUS
LOWER(?)

PATAPSCO(?) FORMATION
ilftﬂ!!?l colored, variegated, ferruginous clay and, In places,
beds of sand; occurs in isolated p: ’Ms Y

1. Note: Geologic Legend taken from:

PennEast Pipeline Project

Geological Map of Pennsylvania: Bedrock Formation Legend

JURASSIC

KIMBERLITE
Includes Gates-Adah dike in Fiym and Greene Counties and
Dixonville-Tanoma dike in Indiana Cou

TRIASSIC

DIABASE
Dark gray, medium to coarse grained; wsnd of Imnduma lnd vamm
{Q:"‘Wﬂ”c:‘::'? I Gha o romty youngr (s darsc
fams and York Counties) o unger (Early Jurassic
ville-type diat Mllcﬁlsldlmlhhbpn I‘Q'!Pw wﬁﬂ’ r’Iﬂﬂlllﬂl.ll !
parse, centimeter-sized, calcic-plagioclase phenocrysts in chilied margins.

]

(i
.u"""ll""

LIMESTONE FANGLOMERATE (W)
Yeowisgrayto mediunray, angulr imesone and dolome ettles, cob-
bles, and fragments set n a red, very fine grained quanz matrix; 2
shale-clast interbeds.

QUARTZ FANGLOMERATE (®!q)
Well-rounded quartzite pebbles, cobbles, and rare boulders set in a reddish-
brown, sandy matrix.

MONTGOMERY AND
BUCKS COUNTIES

DAUPHIN, YORK, AND BERKS, LANCASTER, AND
ADAMS COUNTIES LEBANON COUNTIES

GETTYSBURG FORMATION (%a) BRIINSWICK FORMATION (®b)

lem brown to maroon, silty mudstone shale, siltstone, and

ar containing thin red sandstone qulnzuse sandmana inﬂ afow red mall mudslnm containing a few green and

Anurbuds several thin beds of impure brown shale interbeds; red and dariwuy

limestone. interbedded argilites near base. Younge:
beds in Brunswick may be Jurassic In agl

HAM“ER CREEK F(]HMATIN (Rh)

HEIDLERSBURG MEMBER (%ah) LOCKATONG FORMATION (F1)
Rod,geen, and rayshiand g, nd Dirkgray o back, ticcbedded e
mior e begs o ray arkosc sadsions containing a f

Conglmirate and imesions shal: ocaly has (i I:‘ers o mpare
o imestone and calcareous

GETTYSBURG CONGLOMERATE (%ac) NAMMER CREEK CONGLOMERATE (%hc)
Red, nobw arkosic sandstone and con- bble quartz onnulommre in-
glomerate. mmdn th red sandston

NEW OXFORD FORMATION (%n)

mudstone, shale, and fine-grained sandstone interbed-  Light-gray to buff, coarse-grained, arkosic sandstone; in-
m with light-gray to buff, commonly arkosic sandstone. cludes udmshmbm\vn 1o grayish-purple undslune
mudstone, and shale.

STOCKTON sonumou (vs)

Ilw OXFORD OOMGLOMEKATE (‘ﬂc) STOCKTON CONGLOMERATE (%sc)
setn  poory sorted, sandy mali; incudes
; ;B o fermuginous oot some s comem some COnomerde SanISIoe

and sof
Irlcluﬂls Inwll Ponsville quhm-
erate Indl overlying str -
to

ALLEGHENY AND POTTSVILLE
GROIIPS UNDIVID(D

PERMIAN

GREENE FORMATION

Cyclic sequences of sandstons, shale, red beds, thin lime-

lone. and thn, impure coal base is at 10 of Upper
limestone.

Washingtor

WASHINGTON FORMATION
Cyclic sequences of sandstone, shale, limestone, and coal;
inclnﬂls some red shale; base Is at bottom of Washington

PERMIAN AND PENNSYLVANIAN

'WAYNESBURG FORMATION
Cyclic sequences of sandstone, shale, limestone, and coal;
eomm-rml coals present; base is at bottom of Waynesburg

PENNSYLVANIAN

APPALACHIAN PLATEAU

MONONGAHELA GROUP

Cyclic sequences of limestone, shale, sandstone, and coal;
commercl codls present; b2e is i botiom of Pitsburgh
co

CASSELMAN FORMATION

lc sequences of stal, itsone. sandsons, ed beds,
thin and thin, nonpersistent coal;red beds
10 2ss0ciated wih lahdsices: base 1 a 109 of Ames hime:
stone.

CONEMAUGH
GROUP

GLENSHAW FORMATION

Oyolc saquences of shale, sandston, red beds, and thin
ihestone and caal: Inclugss four marihe fmestare o
htions d beds re involved i andsies; bas 5 4 0P o1
ks Upper Freeport coal.

ALLEGHENY GROUP
Cyclic sequences of sandstone, shale, limestone, clay, and
coal: inchudes valuable clay deposits and Vznporl len\m
commercially valuable Freeport, Kittanning, and Brookvil
Ehrlvm coals present. base is at bottom ol Brookville- cwm
coal,

POTTSVILLE GROUP

lent to A Predominantly gray sandstone and conglomerate; aiso con-
C"'"" outliers; group boundary tins th beds of Shae, claystone, limestons, and coal, in-
mined due to lack of cor- cludes Olean and Sharon conglomerates of northwestern
f"'"°" with Brookville-Clarion Penasyhani; thin macie mestunes presen in Beave,
wrence, roer Cous lnabll coals and commer-

.= GIW vmabla hlghilumlm days present locally.

ANTHRACITE REGION

LLEWELLYN FORMATION
Gray. fie- to coarse-grained sandstone, sitstone, shale.
conglomerate, and numerous anthracite coals

POTTSVILLE GROUP

Gray conglomerate, fine- to coarse-grained sandstone, and
siltstone and shale wmlnlng minable anthracit coals. In-
cludes three formations, in d-scmumg order: Sharp
Mountain—conglomerate 'and_conglomeratic sandstone;
Schuyikii—sansione and.conglomerstic sandstone;
Tumbling Run—conglomeratic sandstone and sandstone.

a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of Pennsylvania (2nd ed.): Pennsylvania

Geological Survey, 4th ser., Map 1,

3 sheets, scale 1:250,000.
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Geological Map of Pennsylvania: Bedrock Formation Legend
MISSISSIPPIAN

MAUCH CHUNK FORMATION

Grayish-red shale, siltstone, sandstone, and some conglomerate; some local nonred mnus
Includes Loyalhanna Member (crossbedded, sandy limestone) at base in south-central and
southwestern Pennsylvania; also includes Greenbrier Limestone Member, and Wymps Gap
nndDmValley Limestones, which are tongues of the Greenbrier. Along Allegheny Front from
Blair County to Sullivan l:ounly Loyalhanna Member is greenish-gray, calcareous,
crossbedded sandstone.

WESTERN PENNSYLVANIA

SHENANGO FORMATION
THROUGH CUYAHOGA GROUP,
UNDIVIDED

SHENANGO FORMATION

Light-gray sandstone and some beds of
medium-gray shale and siltstone; upper
third of formation is more shaly; contains a

few marine fo:

CUYAHOGA GROUP

Medium-gray siltstone and dark-gray shale
containing interbedded light-gray, flaggy
sandstone. Includes, in descending order:
Meadville Shale, Snavpsvﬂlt Sandstone, and
Orangeville ‘Shale; marine fossils common.

CENTRAL-WESTERN
PENNSYLVANIA

BURGOON SANDSTONE THROUGH
0GA GROUP.

CUY/ )
UNDIFFERENTIATED

Informal unit including elements of
Burgoon Sandstone and sncnanqo
Formation plus Cuyahoga Group; cor-
relation uncarlaln contains sed-
imentary structures and trace fossils
characteristic of tidal flats: called
“Pocono” by earlier wor

NORTHERN, WESTERN,
AND CENTRAL
PENNSYLVANIA

BURGOON SANDSTONE

Buff, medium-grained, crossbedded
ndslunc. In places, contains con-

glomerate at base; contains plant fos-

sils; 'qulvulcnl to Pocono Formation of

Valhy and Ridge province.

MISSISSIPPIAN AND DEVONIAN

WESTERN PENNSYLVANIA

BEREA SANDSTONE THROUGH
{il.lll(;i)Ev')LLE FORMATION, UNDIVIDED
]

Sandstone, siltstone, and shale; mostly
light to dark gray, but some sandstone
is greenish yellow, and a few reddish
shales occur. Includes, in descending
order: Berea Sandstone, Bedford Shale,
CHMIW Sandstone, and Riceville
hale; marine fossils common.

CORRY SANDSTONE THROUGH
RICEVILLE FORMATION, UNDIVIDED
(MDcr)

Same as Berea-through-Riceville
(MDor) interval, but “uppermost
sandstone unit is 'equizud as Corry,

BEREA SANDSTONE THROUGH
VENANGO FORMATION, UNDIVIDED
Greenish-yellow and gray sandstone,
siltstone, and shale succession, be-

nl Panama Conglomerate; Vnnanou not
d separately because upper key
Woodcock Sandstone) is mlssmu

SHENANGO FORMATION THROUGH
:ilC[iV;LLE FORMATION, UNDIVIDED

Sandstone, siltstone, and shale in var Inn
orononlons distinguished from
nango-through-Oswayo (MDso) Imsrval

of more common gray shaie In
Riceville as compared with olive-colored
shale and sandstone of Oswayo; contains
marine fossils.

SHENANGO FORMATION THROUGH
‘OSWAVO FORMATION, UNDIVIDED

(MDso)

Greenish-gray, olive, and buff sandstone
and siltstone, and gray shale in var&inu pro-
pomoﬂs ing cmnnu “Pocono” )

l‘g' earlier workel
Mnolnalc inction between Ouwuyo and
Pocono™* south and east of type
nm at Olean, New York: contain marine
fossils; includes lateral eqululanls of
Shenango Formation, Cuyahoga Group,
Corry Sandstone, Bedford Shale, and Cus-
sewago Sandstone, plus Oswayo Forma-

SOUTH-CENTRAL
PENNSYLVANIA

POCONO AND ROCKWELL
FORMATIONS, UNDIVIDED

Buff, medium-grained, crossbedded
sandstone and some conglomerate
(Pocono), overlying buff to olive-gray,
fine- to medium-grained, crossbedded
sandstone containing a few beds of
shale and conglomerate (Rockwell);
sh?{m in southwestern Bedford County
onl

ROCKWELL FORMATION

Buff, fine- to medium-grained,
cmssbuoﬂaﬂ argillaceous sandstone;
includes some carbonaceous shale,
sporadic conglomerate beds, and di-
amictite; included in lower *“Pocono” of
earlier workers.

NORTH-CENTRAL
PENNSYLVANIA

HUNTLEY MOUNTAIN FORMATION
Gmmsn -gray and light-olive-gray,
flaggy, fine-grained sandstone and a
few red shale interbeds; includes lower
““Pocono" plus “Oswayo™ of earfier
workers. Forms lllllslllﬂﬂ between
Catskill Formation and Burgoon Sand-
stone

SCALE 1:250,000

EASTERN
AND CENTRAL
PENNSYLVANIA

POCONO FORMATION

Light-gray to buff or light-olive-gray,
medium-grained, crossbedded sand-
stone and minor siltstone; wmmﬂnly
m«m!c at base and in middle;
rate, where present, is
used to dwldc into Mount Carbon and
Beckville Members; equivalent to Bur-
goon Sandstone of Allegheny Plateau.

EASTERN
PENNSYLVANIA

SPECHTY KOPF FORMATION

Light- to olive-gray, fine- to medium:
grained, crossbedded sandstone,
siltstone, and local polymictic di-
amictite, pebbly mudstone, and fami-
nite; sometimes arranged in crude
fining-upward cycles; locally has
grayish-red shale near top and con-
glomerate at base and in middle.

o, e e P —— —r— S —
E;sgs%n’?“'z:’wg"smm w""““ ;oon;_‘ = 5000 10000 15000 20000 : 25000 Yard o
marine fossils. i —— = = *
ONE INCH EQUALS APPROXIMATELY FOUR MILES
ONE CENTIMETER EQUALS 2.5 KILOMETERS 2

1. Note: Geologic Legend taken from:

a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of Pennsylvania (2nd ed.): Pennsylvania
Geological Survey, 4th ser., Map 1, 3 sheets, scale 1:250,000.
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DEVONIAN DEVONIAN

UPPER MIDDLE AND LOWER

MAHANTANGO FORMATION
Gray, brown, and olive shale and siltstone; marine fossils. Includes following
Rdge Mm(umm)'ﬁm Ridge. Dal m and T mgm
isher imat s
ni’rlﬂxm | Pen: /ania, includes Cleal E Frame, hm’yﬂlll and Gan-
der Run Members. Characterized by coarsening-upward cycles.

WESTERN PENNSYLVANIA CENTRAL AND EASTERN PENNSYLVANIA

CATSKILL FORMATION, UNDIVIDED
Succession of grayish-red sandstone, siltstone, anﬂ smu generally in fining- )
upward cycles: some gray sandstons and conglomer -

VENANGO FORMATION
Light-gray ststone Intarbedded with some biuish-
Panam:

Biclomaate o WoadzooK Sandstoe.are, T
spodmr/ the lower and upper kvy bods ddlnmq Inu

HAMILTON GROUP MARCELLUS FORMATION
Black, carbonaceous shale; Snn:"m: mng: fauna and siderite concretions.

("“Pur base
in eastern Pennsylvania.

SUSQUEHANNA
n.m,m,,. VALLEY EASTERN PENNSYLVANIA

e

ion;
vmmn. includes some red Hults

marine fossils present.

(CHADAKOIN FORMATION
Light-gray or brownish siltstone and some
‘sandstone, interbedded with msﬂlumny s;\fclu ’E-

cluded in Conneaut Group and "'
rine insslu common; lnclums “pink

TRAL AND EAST-

CEN
CENTRAL PENNSYLVANIA EASTERN PENNSYLVANIA

workers; ma ONONDAGA FORMATION BUTTERMILK FALLS LIMESTONE THROUGH
Tock” of drilers, Medum-gray calcareous shale: marine fossils; ESOPUS FORMATION, UNDIVIDED
limestone of Sel In descending order: ermilk Falls LMnlslﬂl\O—
Wember Sk e, Sl Nesmore Formason’ wee ray fossilferous iimestone a P
GIRARD SHAl.i = of 78° Iolwnuh Tioga bentonite at top. mmon Slndstnnu—mmm white_siliceous
Argillaceo ray, flaky_shale; included In 1 m””m ) sandstone; rie n—gray calcareous,
] Conneaut G,m,, “ cm,,m,w ‘of earlier workers; o < il alolllauousﬁnm Esopus Formation—gray silty
arne fossis B s ” sany i
Sy § L l
[77777| NORTHEAST SHALE OLD PORT FORMATION RIDGELEY FORMATION THROUGH COEYMANS
(] it fee, b et o et e s e
\adawa) very coarse graine ray In de: ﬂ order: ite
BUDDYS RUN MEMBER (pco)  DUNCANNON MEMBER (0c0) and sty mm?wo Thars): :flmy sliceous ; Shrver Cher-

York: included in “Chemung” of earlier workers;
contains sparse fossil marine fauna.

sandstone. ray siltstone
Grayish-red and brownish- q.ay Grayish-red sandstone, siltstone, and claystone in orriganville, and New Creek M ind shale and ﬂlﬂ('ﬂ%.dm Port Ewen Shale—
sandstone, smncu and fining-upward cycles: conglomerate occurs at base of (Dosn)—silic lhll!: M-nlslm
stone; some gray and dusl\y ynllow some cycles. Ilmmono In Fulton County, limestone and chert of Umcslnno—dm r;y clayey imestor

sandstone mﬂ siltstone; laterally Licking Creek Member replaces the Shriver and d For -gray fuslllﬂuous shale m
equivalent to Dunum\on Clarks M:nd:n :hyly Ilmnlonm Cmmans Formation—gray,
Ferry, and Sherman Creek Mem-  CLARKS FERRY MEMBER (Dcci) clayey to sar
bers. i

SOUTH-CENTRAL PENNSYLVANIA

SHERMAN CREEK MEMBER BERRY RUN AND SAWMILL RUN MEMBERS,
(Dese) UNDIVIDED (Dcbs)

CATSKILL FORMATION Allnmlnnu nuylsn-ud siltstone ~ Greenish-gray w gray sandstone and minor red

Grayish-red sandstone, siltstone, IVW shale; locally acfm ,  siltstone and claystone,

conglomeratic, contains gr:y In upper Vlnlnq—umum minor

part; lithologies arranged in fini rd cycles; intervals of nny sanmnna, later-

Squivalent o the- Hampstirs Rormabon south of o squhalnt Bmy Run, Saw-  POPLAR GAP MEMBER (Dcpg)

Pennsylvania m' H"n Padw anﬂlnnu Run Guy and iunwlmray sandstone

conglomerate
1‘ red beds; laterally suumlem
b Cﬁ!ii iy, Snwmll Run, and Berry Run Mem-

DEVONIAN AND SILURIAN

CENTRAL AND EAST-
CENTRAL PENNSYLVANIA

FOREKNOBS FORMATION
mmma sandstone, siltstont .zm shale; g m:ml;l.i:r:&::m mg’m
olive gray, red near top; substantial bmvml:n I . gray. Qrayish-
bk e el Loty cmmm"nl' sancstone a0 gy iy PACKERTON MENGER (0co)

at base ai i, Greenish .
beds at base and top. Iluhwlm Qray marine siltstone: byl r .mumy;?ﬁ‘mglmrayw

arranged in ﬂninn upwilﬂ cycles.

SCNERR FORMATION Lower part of member has

EASTERN PENNSYLVANIA

POPLAR GAP AND PACKERTON
MEMBERS, UNDIVIDED (ceso )

KEVSER MD TONOLOWAY FORMATIONS, (ONONDAGA FORMATION THROUGH POXONO

Chiefly siltstons; some fine-grained sandstone and glomeratc sandstones. LONG RUN MEMBER (0cir) UNDI : ISLAND ronmnnn uumvn)
shale; light olive gray; marine fossils. Gray and pnylsm red sandstone and grayish-red En In ﬂe:mdlnn Keyser—mediur 5 In_ descending
sitone and caystone in inngupward tycies. i aline 1o Podulr oSseross mestons ol pu calcareous, undy snm ngualey rnrmmo—
go Ilminma and mud cracked; not present sast nl Har- brown sandstone on—g
BRALLIER AND HARRELL FORMATIONS, 2 § into lower C ns, Rondout, and hodm IImﬂmnu ﬂolnmlln and shale; r
Doh UHDIVID 0 . BEAVERDAM RUN MEMBER (Dcb) B Dok Bormioos in the cast. Tonol Bon—gray cl!cnuneus sandsine, and M-
order: Bralli ‘Alternatie live- siltstone - 2 im-gi amin: Immna dreas at top; nmmis imestone—
pumr e oo, Nioagod i light-olive e el e candsiont; s 25 . aud oo olive-gray shal 2y, muc-crackad, shaly imeston; PoxonoIsand
shm, arse marine fauna; Harrell—black shale § and slmonc interbeds; lower part passes | mwus ormation—olive-gray, wamus and dolomitic
(Burket Member) and dark-gray shale. rmation east and south; passes into Bos- shale, sitstone, and sandstone.
WALGKSVILLE MEMBER (Dcw) H sardvile and Poxono Iiand 6 n the east

Greenish-gra) Iundswne and rld siltstone and

SHysong i TWogr wwaid op KEYSER FORMATION THROUGH MIFFLINTOWN
FORMATION, UNDIVIDED
in uuuﬂmnF%Md.r Keyser Formation—limestone;
T limestone and interbedded
shale; Creek Formation—interbedded shale,
siftstone, sandstone, limestone, and dolomi
Bloomsburg Formation—grayish-red claystos
MW Ilnlnwn Formation—interbedded shale and

CENTRAL PENNSYLVANIA

CATSKILL FORMATION

Grayish-red sandstone, siltstone, and shale; units of
gray sandstone occur in upper part; Iﬂnloqles in
upper part arranged in fining-upward cycles.

TOWAMENSING MEMBER (Dci)
Dominantly gray sandstone and some siltstone;
freshwater fossils.

WALCKSVILLE AND
TOWAMENSING MEMBERS,
UNDIVIDED {ocwi}

KEYSER FORMA'"ON THROUGH CLINTON
GROUP UNDIVI

mrowh -Mifflintown (DS«m) inter-
Vll Mus cllmnn ernal base. Clinton includes, in
msa v Keefer Formation—fossiliferous
sw M Mmlmlc oolitic sandstone and
Snile ﬂnu Hill Formation—fossiliferous shale.

LOCK HAVEN FORMATION TRIMMERS ROCK FORMATION

rbedded olive-gray sandstone, sitstone, clay- Die om-gny siltstone and shale, mr-cunau wg bed
stone, and thin conglomerate; marine fossils lack shale of
throughout, “Chemung " of earlier workers. Laterally n m in Susquehanna Valley.
equivalent to Scherr and Foreknobs Formations.

1. Note: Geologic Legend taken from:
a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of Pennsylvania (2nd ed.): Pennsylvania
Geological Survey, 4th ser., Map 1, 3 sheets, scale 1:250,000.
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SILURIAN ORDOVICIAN

CENTRAL AND EAST- GREAT VALLEY AND NORTHERN PIEDMONT

CENTRAL PENNSYLVANIA

CENTRAL PENNSYLVANIA

JUNIATA FORMATION CUMBERLAND VALLEY SEQUENCE LEBANON VALLEY SEQUENCE

WILLS CREEK FORMATION
Varlegated gray, grayish-red, yellowish- and
qmmsh oux mlernlddsd ulcauuns shale,
and dolo-
pasm into Bloomshutu in the swmn not
wa‘nl east of Harrisburg.

BLOOMSBURG FORMATION
Grayish-red and greenish-gray shale sllmanl and
rained sandstone; some calcare-

Gr:yisﬂ-ml siltstone, shale, and very fine to medium-
gw rossbedded sandstone; merges with underlying
Eanu Fomnlton 10 the south; not present east of
Co ) hanna River, except at Spitzenberg Hill area (Berks
unty

BALD EAGLE FORMATION

Grly o olm-m and grayish-red, fine- to coarse-
ined, crossbedded sandstone; some conglomerate

?Las t Run Member); not present east of Susquehanna

River, except at Spitzenberg Hill area (Berks County).

nﬁllmous Immnne containing som'
beds of shale.

CHAMBERSBURG FORMATION
cobbly, argillaceous lime-
ndant irregular shale part-

Darkgray.

MARTINSBURG FORMATION (Om)
to dark-gray, buff-weathering
Omgs—abundant impure
sanﬂmnl (waywav:kl) Inurhcds
lin-bedde

Gml

MARTINSBURG FORMATION

Dark-gray, slaty to calcareous at base. Probably

only fower part of lmnxhum Fom\lion is present; overlain by
UG SeqUENce rocks.

HERSHEY AND MYERSTOWN FORMATIONS, UNDIVIDED

In descending ur Hersm—dm-qmy to black, thin-bedded,
I to dark- nray.

platy, mﬂiumryswllnl limestone; carbonaceous at base

intown beds:
ANNVILLE FORMATION
ward, qmrm Wils kaam'rommay 1 REEDSVILLE FORMATION mus some metabentonite bnds B -
Mitflintown resent. Light-gray, massive, high-calcium limestone; mottied at base.
Fomaton and s Tonsuliog. Dlm—orxytodirk-unysmla smm and fine-grained, L oht-gray. oh
thin-bedded sa raded bedd: Vg _— ST. PAUL GROUP
MIFFLINTOWN FORMATION s voy 'Nslﬂ'-vws incudes Anies Forma “ ONTELAUNEE FORMATION

Interbedded dark-gray shale and lmdlum-q fos-
siliferous limestone; equivalent to szri:y

"mmr' of earlier workers; not pruem east n(
rrisburg. 7

CLINTON GROUP
Rose fight-olh
m brownish-gray, losulvimus Sh]ll. %cllly fime-
e OCCUTS near 1op; i ish-gray,
|y tenunmns sandstone:
east of Harrisburg, uivalent 10 Llllld Creek

sandstone
(black c:lureous ‘shale) at base along Nittany Arch.

(COBURN FORMATION THROUGH NEALMONT

| FORMATION, UNDIVIDED

medium-gray fossiliferous limestone (calcarenite—
R lember) overlying thin-bedded shaly limestone
(calcilutite—Center Hall Member).

fossiliferous limestone,
and dolomite in middle.

PINESBURG STATION FORMATION
Loht-calorsd, tick-bedded finely
laminated d

mite; some limestone.

ROCKDALE RUN FORMATION
Mowy limestone; some dolomite inter-

ly to medium-crystalline dolomite
%’&hlnll\ﬂ Im‘r%ﬂsolhgm -gray limestone; interbedded nodular,
-gray cl

EPLER FORMATION
v-ry fi nuly crystalline, light-gray limestone mlzmaﬂud wlﬁ oray
‘coarsely crystalline limestone lenses present.

RICKENBACH FONMA“O"
G:X very finely to coarsely crystalline, laminated dolomite;

o By i Irrequiar beds, stringers, and nodules; bands of
quartz sand grains in lower half.

‘some chert near middle and top;
Member of Shawangunk ation. Aboy Hill strommlma limestone in middle; pln -
is Keefer Formati m—ugm to ﬂiri-qr:y. hssnlllur— ish marbleoid limestone and chert at STONEHENGE FORMATION
;,_oolitic and BENNER FORMATION THROUGH LOYSBURG base.

ous sandstone, sand
smle not moqulnd east of Harrisburg.

FDRMMIDN UNDWIDED

BEEKMANTOWN
GROUP

Gr: ly crystalline limestone containing dark-gray silty lami-
a?nns‘ numerous edgewise wnnlomm:v ﬂm ™

tion—iight- to dark-

o :mﬂ.«ﬂ ml‘l“mcs;:m n(‘w‘cnu})m) incudes Sm""?f ronug’:(.): s
chemically pure Val ine Member 3 e 3

TUSCARORA FORMATION below, mufsg 3 Vol Vew Memmber, Which o loclodse cosrsi. gried and con LEHIGH VALLEY SEQUENCE

Ught to medmgray ssndstons othoguarzte) metabent s all lateraly squivilent to imgure | AR s S iiig ik

and minor interbedded shale, locally congiomeratic mestonsof 0o Membocatbasels Comourng Valley.

nlower pan inciudes (to the northwest) interbedded dark- orey hmmm (ulclumgg nmm oolmmh streaks; MARTINSBURG FORMATION bm)
Benne “Linden Hall me workers. Gray to dark-gray snal'

east of Harrisburg, equivalent to Minsi and Weiders
Members of Shawangunk Formation.

EASTERN PENNSYLVANIA

DECKER FORMATION THRDUGH POXONO ISLAND
FORMATION, UNDI
In duw;nulng omr Dmr Formation—gray cal-
s sandstone havi of calcareous con-
ulmuh siltstone, and shale, and lenses of lime-
and dolomite (in Stroudsburg area, inciudes
wcnrwus shale, limestone, and ﬂEmM ond-

arulllwus ||mnlnm and dolomlﬂc Ilm.nnnl‘
Poxono I Formation—tt
Imame -m smle smla i\ lomr pen This

Soydar For o mm—uqm 10 mmum-uny limestone,
laminted ts, medun-bedded: has mud cracs, ootes,

Hatter Formation—mex um—qr‘y. fossiliferous, argil-
laceous Imsm laminated and dolomitic.
waburg tion—iight- to um-nuy. mnlum~
bedded imestone (Clnm Member) overl

alternating limestone, dolomitic limestone, and do|nmm
(Milroy ["tiger-striped”] Member).

BELLEFONTE FORMATION

Mouium-nuy. brownish-weathering, medium-| bedﬂld
mite and minor sandstone; very fine grained Te

above,

below.

AXEMANN FORMATION
Medium-gray lus:mmws limestone, interbedded with

HAMBURG SEQUENCE

[_onsg. [ g}
I

|

HAMBURG SEOUENK ROCKS
Allochthonous sg
Klippe: Oh—pndomlnanlty qmm
ray GT‘Y W roon
K , IY siliceous, includ-
ing loml ildflysch having au-
tochthonous Martinsburg matrix;
con-

OOCALICO FORMA“ON

men ﬂzllo, and sllly.
siliceous sl
llrhludod arqlllacanus

pndnmlnamly i"m:h-
thonous, lnd wonlbly
closely relate burg
sequence, bul does In-
clude some autochtho-
nous elements.

and slate.Omgs—shale contai I\s
‘SpicuoUs gf includes Mucmnomus sandslnm an shall
of Shochary Ridge. Om I—local limestone masses (wildflysch).

JACKSONBURG FORMATION

Dark-gray uury limestone (cement rock) hm slaty cleavage;
basal medium- limestone (cer

creases in mdmls eastward,

ONTELAUNEE FORMATION
Medlum-dlﬂ(-&liy. inely crystalline dolomite, massive to finely
Iaminated; weathers grayish yellow; thick-bedded, dark-gray chert

EPLER FORMATION

Thick-bedded, medium- to medium-dark-gray, finely clymlllm
limestone, vmmmoa lvomlrul yellow dolomitic laminae; inte

ise :
ylowish ory;edgewise ‘conglomerate; fossil-fragment and oo-

S| ml ivalent to Keyser, To- medium-gr:
oy %0 Wi ok 52 Fomtonsof i i et m,,'“,,s,mm by -
e NITTANY FORMATION RICKENBACH FORMATION
Medium- to dark-gray, thick-bedded dolomite containi BEEKMANTOWN Medum- o dakray,coarsly crystalinedolomitenlowe b
Chert and Silcoaus aolles sy GROUP e Soswecdun ot ooy f""‘:'#"““'m""ﬂw
BLOOMSBURG FORMATION ot anses,
Grayish-red siltstone, shale, -
s ot w20 adatone 1 STONEHENGE/LARKE FORMATION STONEHENGE FORMATION
Msnlum—_gmy medium-bedded to laminated, fossilifer- METADIABASE Mldlum-lwmvumy to medium-gray, finely uysulnm. thick-
{01he west, Stonehenge s atera e D‘eﬁ?’"“"”’? b | i g o'a"mum oo onsen dototy ods
we: nehenge is uivalent to medium- medium gray to luiﬂ lorming me
SHAWANGUNK FORMATION to dark-gray, mmﬁ”crys(allm’gglm (Larke). nbnlvn lnaem in number eastward.
Light- to dark-gray, fine- to very coarse grained
slndsmnn and conglomerate containing thin shale
lescending

n Ta nglomerate ]
Vi saatstone and consomarae, Wataree ORDOVICIAN AND CAMBRIAN
conglomerate, Tammany and Lizard k Members
EERO R e g G aovsTooA oruATON u .
re equivalent to Tuscar Ligl .or;:{:amn;o el mem contorted limestone having shale par con-

mhzmousllmlﬁnnl in upper | ﬂ lite
in middle, and afternating ﬂolnmh Ild limestone in lower part. W' Dl D"Y

1. Note: Geologic Legend taken from:

a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of Pennsylvania (2nd ed.): Pennsylvania
Geological Survey, 4th ser., Map 1, 3 sheets, scale 1:250,000.
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GATESBURG FORMATION (Co)
Gray dolomite, limestone, and sandstone In five members (de-
scending order): Mm Member (C &I }—gray dolomite containing
o oo o

r

d dolomie (“upper sandstone'” member); fossilferous, mrll_»-

repetions of sandstona and dolomite (“lower sandstane'”
Jons o 3

WARRIOR FORMATION

Gray, lﬁln to medium-bedded, fossiliferol limestone
bearin g Siron romatote; nterbedded wih hek jod crystaling
o some sandstone.

PLEASANT HILL FORMATION

Gray, thin-bedded, Aroiaceous imestone intarbeddd withshae,
siltstone, and sand:

WAVNESBO’W FORMATION
ray and grayish-purple shale interbedded with
sandstone and conglomerse; occurs in Hoarietia

GREAT VALLEY AND SOUTH MOUNTAIN

CUMBERLAND VALLEY SEQUENCE

SHADYGROVE FORMATION

ure, il
ish limestone and cream-colored chert

ZU(LINGER WHIMTION
kmestone and ﬂm. thin- to
m-ck mw SrOmetome. Hnestane. sevrs . local quartz

ELBROOK FORMATION

Llanl oolored, ulw»ul shale and silty limestone at top;
m tone and dolomite in middle; pure, dark lime-

stone at

WAYNESBORO FORMATION
interbedded red to pury lemﬂmumdlnm‘bmnﬂ
dolomite and impure lime

TOMSTOWN FORMATION
Massive dolomite containing thin shaly interbeds.

ANTIETAM FORMATION
Gray, buft-weathering quartzte,

HARPERS FORMATION (cn) %
Dark-greenish-g e and schist containing thin quartz
»,-r':g. |m|m'l7mmlo Member (Cnml—gray quartzite.

WEVERTON AND LOUDOUN rommons unmwnen
In descending of feverton—qe Ish-gray quartate
#nd mumnu cunlllcmlllll wm-lnlnq mu dod mnu

and pury
nmﬂ Irtuicunﬂllo'l and cor ngh

CAMBRIAN

Note: Geologic Legend taken from:

l IIIIIBI ll Il

GREAT VALLEY AND NORTHERN PIEDMONT

LEBANON VALLEY SEQUENCE

RICHLAND FORMATION
Slz dolomite, in part oolitic, interbedded with medium-gray limestone and
dark-gray oolitic chert.

MILLBACH FORMATION
Pak to wh and gy, fnely laminaied Unsions and nerbedded sy
crystalline dolomite; numerous stromatolitc imestane beds.

SCHAEFFERSTOWN FORMATION
Gray limestone containing siliceous and argillaceous laminae; thin bedded.

SNITZ CREEK FORMATION

mcumﬁm medium- o coarsely crystaliine doloshe, I part ootc, con-
laminated limestone and sandstone interbed:

BUFFALO SPRINGS FORMATION

e and interbed-
m | dolomit: numeraus siiceous ind oy laminge, stromatolitc imestone
near top; some thin sandy beds

ZDOKS CORNER FORMATION

m-gray. lline dolomite, silty to ‘containing
Shesoss i s g S i

LEDGER FORMATION

Light- ory.loc m mmln massive, pure, coarsely crystalline dolomite; sili-
ctous In

KNEM FORMA“ON

and white s limestone and mar-
Nl %um plmnns ml’_—mdy IImMIwun ‘weathers o a fine-

VINTAGE FORMATION
Dark-gray, knotty, argllaceous dolomite; impure light-gray marble at base.

ANTIETAM FORMATION
Gray, buft-weathering quartzite and quartz schist

HARPERS FORMATION
Dark-greenish-gray phyllite and schist having thin quartzit layers.

CHICKIES Fouwmon
Light-gray, hard, massive, Scolithus-bearing - artzite and quartz schist; thin,
inarb4ag64 dark Sse tiop congomerate. (e Memoed)at ase.

LEMIGH VALLEY SEQUENCE

Au.ﬂrrom FORMATION

Medium- and
Mk—um oven stringers and nodules; laminated; ooftic and stromatoltic:
rangs-brown-weathering calcareous siltstone at base.

mmsvmz FORMATION
crystallne dolomite, light-olive-gray n places, weather-
o T br; S eAew ot i SoG0n SOM: ko
o wm’mmwnhn thin shake and dolomi um’n‘-um
scattered sand grains; upper part is very shaly.

HARDYSTON FORMATION

Typically light- fine- to medium-grained quartzite, and luln:umlc
-znm'y wnou from nearly Iﬁoh 1o dark gray, massi

Skolfthus present in upper part quartz-pebble conglo m«mmn

PennEast Pipeline Project

Geological Map of Pennsylvania: Bedrock Formation Legend

ELBROOK FORMATION

Mcroeystaing imestone and marle,
uboranae dolomie conani aourdant

hnyumc layrs: occurs i Chestar dng

Clmaan vau, e s

LOWER&MIDDLE?) CCAMBRIAN ROCKS,

Lower Cambrian of Berks mmy mauau
tectonic siices of many of these fock

Note: Units shown on this map are intended to be
rock-stratigraphic. Correlations shown or im-
plied are rock correlations and may transgress
time boundaries.

PROBABLY LOWER PALEOZOIC

PEGMATITE
i granitc;
narrowly gradational; some zoning in places.

ANORTHOSITE
Medium to coarse grained, ightto dark bluish oray; predominant-
ly plaglociase; local alteration minerals.

GRANITIC GNEISS AND GRANITE
Includes Springfiekd Granadiorite (granitized Wissahickon) In
Philadelphia area.

MAFIC GNEISS, HORNBLENDE-BEARING
Dark, medium grained; includes rocks of probabla sedimentary
origin; may be equivalent to mgh in places.

MAFIC GNEISS, PYROXENE-BEARING

Dark, mlﬂum grained; includes rocks of probable sedimentar
origin; may be squivatent tomap in mw ¥

METAGABBRO
Ranges from fine- to medium-grain
hormblende gneiss.

ltered gabbro to

SERPENTINITE
Includes serpente, s, and tter poducts o aration of
peridatites and pyroxe

PEACH BOTTOM SLATE AND CARDIFF CONGLOMERATE,
UNDIVIDED

Bluish-black slate (Peach Bottom); Tnm conglomerate having a
‘matrix of sericite and chiorite (Cardi

PETERS CREEK SCHIST
Chlorite-sericite schist contaming interbedded quartzite.

WISSAHICKON FORMATION

ALBITE-CHLORITE SCHIST (xwc)
Includes “Octoraro Schist"—phyllte, some homblende gneiss,
and granitized members.

MARBURG SCHIST (xwin)

Gy gnen, mica-chiors 4 quatzte scis; mapped oy west
of the Suscoehanna Fver ik
WAKEFIELD MARBLE (¢ww)

Light gray, coarsely crystaline; contains graphite flakes i places.

METAVOLCANICS (tws)

Altered basaltic flows, some amygdaloidal. green, schistose,
Gontining horolends, spdots, chiite, and quartz
OUGOCUSE -MICA SCHIST (xw)

qu-m-«cn ‘and feldspar-rich members due to various oqms of

(COCKEYSVILLE MARBLE
White to light bluish gray, finely to coarsely crystafine.

SETTERS QUARTZITE
wu‘:u white feldspathic quartzite, gray mica gneiss, and mica
schist,

PRECAMBRIAN
SOUTH MOUNTAIN

METABASALT

Dark- fine-grained intrusives; loc mineralogy is al-
hndm unit hu greenish color. - g

mmmvourt
ght gray, grean, a0 gurl; commonly schistose, cotin
m quarz augen and vei

GREENSTONE SCHIST
Fing to medum araed. Ight to medum gren; inludes
probable metavolcanic 1ocks

EASTERN PENNSYLVANIA

METADIABASI
Dnm llm-wlnm Immwn locally, mineralogy is al-

ANORTHOSITE

Medium 1o coarse graned, ight fo dark bluish predomi-
nanty mm"m -l:ﬂmlon Tinaras.

QUARTZ MONZONITE AND QUARTZ MONZONITE GNEISS
Medium grained, medium to dark gray; locally gneissic; pre-

dominangy falsar 300 Quarz pos dark accessones and
various alteration minerals.

AND GNEISS
Medium grained, lm pink to greenish gray: largely quartz,
foldspar, and mica; . containing alteration
minerals; mrinom with qwgruc onelss.
GABBROIC GNEISS AND GABBRO

ik, fing to medum granad; includes ocks of probatle
uﬂlmmry origin; may b equivalent to xmgn

MW’IC GNEISS

nan! Iﬂ%‘lm ith IIM Y |
-.u"’ﬂn metamorpn "u.r.'&”".;'.'af""’ e “"ﬁ"
dark gray and nmlisn wf'y sedimentar

FRANKLIN MARBLE
White, coarsely crystalline; disseminated graphite fiakes.

4
i
]
]
. =
.
]

FELSIC GNEISS, HORNBLENDE-BEARING
Light, medium grained; includes. rocks of probable sed-
imentary origin.

FELSIC GNEISS, PYROXENE-BEARING
Light, medium grained: Includes rocks of probable sed-
imentary origin.

HORNBLENDE GNEISS
Dark, medium grained; inciudes some rocks of probable
‘sedimantary origin.

MAFIC GNEISS, HORNBLENDE-BEARING

Dark, medium grained; includes rocks of probable sed-

imeatary origin; may be equivalent to Xmgh In places.
MAFIC GNEISS, PYROXENE-BEARING

- Dark, medium grained; includes rocks of probable sed-
imentary origin; may be mmmxmopm places,

GRANITIC GNEISS

Light, medium grained; and feldsy

vm Ly uvlﬁn.o pregominantly quartz par of

Base map modified from U. 8. Geological Survey United
States Series of Topographic Maps, Erie, Buffalo, Cleveland,
Warren, Williamsport, Scranton, Canton, Pittsburgh, Harris-
burg, Newark, Clarksburg, Cumberland, Baltimore, and
Wilmington sheets, scale 1:250,000.

i
State Book Store, P. 0. Box 1365, Harrisburg, PA 17125.

Note: Address all communications regarding this map to
State Geologic Map File, Pennsylvania Geological Survay,
P 0 Rox 2387 Harrishure. PA 17120,

a. Berg, T.M., Edmunds, W.E., Geyer, A.R., and others, compilers, 1980, Geologic map of Pennsylvania (2nd ed.): Pennsylvania

Geological Survey, 4th ser., Map 1,

3 sheets, scale 1:250,000.
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Soil Map—Carbon County, Pennsylvania

Area of Interest (AOI) B Spoil Area
Area of Interest (AOI) fé Stony Spot
Soils m Very Stony Spot
Soil Map Unit Polygons o
bl Wet Spot
o Soil Map Unit Lines !
a Other
(] Soil Map Unit Points
.= Special Line Features
Special Point Features
© Blowout Water Features
Streams and Canals
Borrow Pit
Transportation

" Clay Spot Rails
o Closed Depression — Interstate Highways
b4 Gravel Pit US Routes
- Gravelly Spot Major Roads
o Landfill Local Roads
n Lava Flow Background
2, Marsh or swamp - Aerial Photography
o Mine or Quarry
@ Miscellaneous Water
@ Perennial Water
LY. Rock Outcrop
+ Saline Spot
:: Sandy Spot

]

Severely Eroded Spot

s} Sinkhole
¥ Slide or Slip
Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Carbon County, Pennsylvania
Survey Area Data:  Version 11, Sep 15, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed: Mar 19, 2011—Jul 1,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2015
Page 2 of 3



Soil Map—Carbon County, Pennsylvania

Map Unit Legend

Carbon County, Pennsylvania (PA025)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
MdB Middlebury silt loam, 3 to 8 0.6 1.1%
percent slopes
MoB2 Montevallo channery siltloam, 3 31.6 58.9%
to 8 percent slopes,
moderately eroded
MoC2 Montevallo channery silt loam, 8 15.3 28.6%
to 15 percent slopes,
moderately eroded
MoE2 Montevallo channery silt loam, 5.2 9.6%
25 to 35 percent slopes,
moderately eroded
w Water 1.0 1.9%
Totals for Area of Interest 53.7 100.0%
USDA  Natural Resources Web Soil Survey 8/10/2015
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



Soil Map—Carbon County, Pennsylvania
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Soil Map—Carbon County, Pennsylvania
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o Closed Depression — Interstate Highways
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o Landfill Local Roads
n Lava Flow Background
2, Marsh or swamp - Aerial Photography
o Mine or Quarry
@ Miscellaneous Water
@ Perennial Water
LY. Rock Outcrop
+ Saline Spot
:: Sandy Spot

]

Severely Eroded Spot

s} Sinkhole
¥ Slide or Slip
Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Carbon County, Pennsylvania
Survey Area Data:  Version 11, Sep 15, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed: Mar 19, 2011—Jul 1,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2015
Page 2 of 3



Soil Map—Carbon County, Pennsylvania

Map Unit Legend

Carbon County, Pennsylvania (PA025)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
HaA Hartleton channery silt loam, 0 19.6 60.1%
to 3 percent slopes
HaB2 Hartleton channery silt loam, 3 4.6 14.1%
to 8 percent slopes,
moderately eroded
HsB Hartleton very stony loam, 0 to 0.6 1.8%
8 percent slopes
MdB Middlebury silt loam, 3 to 8 0.2 0.7%
percent slopes
MoE2 Montevallo channery silt loam, 5.0 15.2%
25 to 35 percent slopes,
moderately eroded
w Water 2.7 8.1%
Totals for Area of Interest 32.6 100.0%
USDA  Natural Resources Web Soil Survey 8/10/2015
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



2 .‘--'- "
L T
\ cranesyile
\ ot 1 e
L e S

Parpoiil R

'g pennsylvania

Map Prepared By: Katelyn |. Smith

Date: 1/09/2014

Data Source: Bureau of Abandoned Mine Reclamation
Projection: North_America_Albers_Equal_Area_Conic

1 -
il

e

\

B
S8 ae

[ LT
1

ek

Ho

DEPARTMENT OF ENVIRONMENTAL PROTECTION

— '.|' h - s - \
. gal’n’fﬂ‘-”"'?' - e parkan=h 13 | b

braﬁvfdrd

“Mercer \

Lawrénce >

pdiande™ \ e
-'.'fﬁ_-%'*"n “\-1\ -.',;_.nl.h ¥

Pennsylvani
Abandoned Mine Land Inventor

A H.':‘:','

B Bpand g0y )
L\I h N\- A \{Eﬁ' Loy __\1.'_|I:_I;1:,|.el"|.‘|'|'-|
J'|_-.-..'l."]-:-

N5
PEN \

g :" EENE

S | \
o Van, g
/‘ e A . et
\ 0, Tk -

x VE] 2 f x, \
H\\"ﬁl'ne f i A ] By )
r II'|1E.',I| ‘-_III| J { -

| . e )

T ' : o —roee. 4 |
= % ; SuSquehanna |
e ) Soulll 2NN -
/I./ A Font 2= \ .E Ol el
Elplant e \ - s \, .
TN i 3 \ > A A\ =
\. .\H ! |;-' 7 \

e he

ik |-.‘J:JT'I'T."'|;IIIE'

Z'.'-,'-a-'_-'L'-'l'El'i:l L .'\ . 900 T gat B':,adforq.-;;-?._m-‘lcl-":'uI 1

{ ?
% i I.-""f

viL 1 1
1 5 I| ¥ IIII" ' | - 1
B R oAk \‘-. W

.29

T

549

1

Ppssss

W 2an M|
] } . b A7 \ — N R
iR z.l’; —~— : 1|M1I"-J'ﬁ.'l - [ \ e T ﬂ.ll:ll-nlr‘l

perrick phdred

e Ry LS i b
graatcrd 3 —— R | pan ) "-”'p:- i,
- ; [ TS > b :) \ o ™
A | Ti0‘Tioga- o ' s

g 9 2 O
Coe G Dy

oty

w74, Jrussel Callons |
| L gun P ol

o ™ P ST R
B i E Gl = f"'"; ;

a y - T B o LA

L
i ot % ‘\.l}‘.‘l’
_ ; e -+
gg o oY McKean™" "/ .o
5 ¥ ® -
b o i LR J &l -._'f‘-"""' e x
\__‘-::-:'J-r-l.‘ " | 1 > -3 Ty L N [ 1 | ;_I 4 ) i -u;":- .!.t,-.1'__'1 3 5 ® N
% o L a S A Ve LI '\.--: o L | B 4 pyal L ¢ © Wnms
} Upien 550 M1 \ youngs e L e S adm Foraa e

j | S Sy N7 T =S . P \ a7
1 \ 4 it . f & ; T | ¢
_ S5 Conegy; T ; Warren A % .
™ T AT S <) ] ﬁéy
(24e! | '1|.I'.l'|-|':" 5 ]E’\'-"I:l'.l' "—II-].JIT_EII €® .
J d . 2N [\ @ e st :

[
D ."'Q.I.ﬂ"f:ml' GOQD J
...I-zl;:JE“ [_-;.1\'

Sullivan™"

Pyl g

oy ale

Fara

| ot < peteld o~ .

| springs : 4
Pl -3 { -ﬂE'l'l"i]' f
waley

t e 1 | ILE i : i ohArE
I: | "L'I‘.b.\: '_-.-ll:|:“'l i A

| gpation

'\-+ymming

o L :
) Rocks

el T

Hydetawi riusiine Tied=0

_pudnEst e

L

i
] FEe

Forest o
o>

i 0=

‘\;}

g qanemi®

Clinton Columbia A

v, .z.,_.-r';:'__-'.: & _
- '.-U.":E]' --"'- . - Mt T . %
uah S i Carbon

5 TN I| 1| L III'I II .. .-:"/ 1.‘_-||'-."-'l|1"l':':I'"| ; pas : .--.'I 'y o1 A

gene| S’ “'Montour - ) o n [ Bl

\ S RETE | el A ; e\ R

a2 ! o e RL TR

an_~ Venangoang ¢ , - 9% - A N .'
Frant 1¥ gO:: ? @G 9 ® s B { i ?.::11:."""1\"‘! / :
i~ A L [JH'."E“"-‘ =4 IL,':||'l,l.i 'i'u'lll"'i'-",:-sll:_m,l_ __-L'|||':'£ '._\' =

Fanl o .3
pok %,

Mo - ey |
v “Northampton™™ )
209 1 ekt VAT

: path ."Ilr

| Easton=

Fia ll".".llllil-'| :-Il 8'

.-..f._ 5. L ]"'!' ! ,_'I.ll .\'.
i ..'l-"-'-"":'III II!I';'."-""I'_:_.'}-H A

M [, r
B e %,

ey ’
orefied P
ilenton ™

PP SRR oy
Lehight !~ Fanf P

713im -y gilestutd / ¥

: L —_— AR
petet™ Centre Coburtt

P o vl
/ \
/ CenlE

4 Hhal

[ o=l

P g
ll' .-_."yj.'llai'l_'ll.llr-' -Hﬁ\f__k'. —
o ’__- o

ol i ]'H“

ey e
Ir.!". :_:1'.‘1 Landn I
I:'I"'u =

* =]
" - i
\ 'l..w'l'
L

._‘n\l.

il

/ -

; e o~ i

I - o o
~ M Ryt

SUF pacnd®

AT R /
CEFLY A : Ui
I'": ! #_‘.._‘-|1 L.'lﬂ"-‘“"' 3 fadn

I : - HI‘. '||'\||| ‘_ﬂ"l"-llv'l S ._i'
A pamiatd KouoWn  pertdet

fopted CULRE

sy
Y e
part A gl park
Maddds Coleds goat
| ¢

|-}||_'II.'* Eﬂ

.IIDL“.III =ilE 'i..""-"“l";-'f:" '.'\-. 1-..".1“! |'|-|I nl 1 ]

."1_ '_"gl'_'l'-.'l-'U- = : -'_,'.':M"‘J A 4
s\ Tumpa T
-\ T I‘._-U.-.-."l:"""' |l'..-._|,'|,_|||l.

L

parb® I-'-lld.achn-ni-'-’*"ﬂ'h

Bugks'"

BT L yand -
1 L-...._,'l.-’:- i Pl S
:Jlt.-_J-"ll 47 Line :"-._\_L-:./ ! P i y
\ ST andhoft Jgork Ehiand (
omen e Frane0™ - henvll® : i Jham‘““; R e e o Trenh
¥ \ ! 1 T ol b 7
galfofdn/ \ | patetd it s Y
ey, ) Apotd R A J

L paners Ry 21y
T-ilr';"ll ,.,;,-“11.1‘15151.;_-1. 2 ;1._1151-,
; I'- l"'-".'h:‘ g L' I I,l._.‘|'.'I-l._l:'-\rﬂ1II /:-/" i

pine
e 2

T

BA

\
\H_ L=

gustham

N\ g %aj\f'f*""' ciyerade

e

b e

IiET'l'-H'.-ll.l':- g1 .-.:- - E'F_“I',.ll I.II‘:':-' v
Rl
gt e

" A \CE oK U uane’
5\ o2 o\ FR o Butler on#%~ > \

Lo p a 1_1:__1 @
) B & 3%
% : Py T

\ X l% L-,qu‘.'-".'T-"o é% o
KA o F Ut o &
) | 9 e ]

| | # , i

o 0 "!- r o

1M#ﬂin: -ll':em,\rl;l_]"l . 1I"."I
P A\ - A H AL
sy lie .:/ A PRTALTS Jlf_l,.gllat\a/_,

4 Royah wencs
_.-"'- |

g i IATA

| Boyeft el
P i\ Gilnests®

Raaantand
%

\
LAkt

e

Eadpsy I"ﬁ'.\1

op L'_fu'l.'_'l

oy 1734 Cpiat %
Cream & Montqqmaﬁy\d HoLE
A A oo L M

T el

e AT ponnta™
ciandn
GE

auphin
.II-._ \\Pl 'Hp l[-!n"l"]"'-"l[a =
{ an2m “ poudae?

N7 % | iusLlebanon
/N ) et

1 : :-“angﬂ )

e ] J
% W ilade M g

poomiE! L

[l 115
ek

‘ ; oy
-l po ad -

,".\.:I.'I ! -.i.l-."l l_/"'
.'I ......
o

e Blair _
ity F
Py ¥ i

£ - # R
™ ( l,-" X

i "I F i

-l o
g@% cuphee £
W D el SaAg
|r.

T L . P i iy, Bk

on L L)

Cambyriar?

_—

| ;' [ 7 i :‘ L y a f e ’ -.F- :"- ..w L/ - {:\T'LM[I;J-_X # .l" 'i"'ll:'.-':'l e o Lal%
| e - Y aret ; / 224 , ol Soemeh e J o sk \ s
'»F_- % rE";p'_'l"’.-'I'l To! \ i. ; B '..% Q 1 / (ﬂ::?,:_..o b i £ @ 1 H' :_L”m. an= & ’._.r ‘[__'l,'ll'['l"lw:\"‘-:l'" 1‘|-:_III||~“""II 1,_1- -\ﬂ ;-"J'r : Il Ill : Jll?.n .
o Andusiny < ) o\ wdwoe et ' / Vol o . : s TER 7 Tha (LYY e PR R Tl - Ll a5
QeOWR /AR e ot s quipna Franiin | Wi \ (s iy 4 CHERA T e ;
S pAppFRGE | A pat  ingomd anm'-'l'»?""@_ _-h& £ D ne o N e f g ~
-3 - T

e i J Lt R ) e EAgEmE
: | (Vg™ e peers P 2 aiagorka® “poanind \

X
5'.1_;-.-.\-.;& aﬂa‘ap

i\ -
{ : gast | el 2 X " ar P
: roRTR YL Y e : 1 BTl RN { EpoaiE P e i o
T At LES .1'.:'- L ]lr: % % o 2 R 'Fl"='3‘]'"m:l E{._:J'n.lﬂ' T 1 pA .v.n’j."- L [T@master : _\-b,-.1.-_-c.'-'l kel . Ché'l.h_'[:ﬁ' 'h':f"-'i Fa £ e \ J
] =, EE Aakmant | Spind . ra— e | oy o "_II 1,-__" o ':'r'l‘l‘-‘-__'*,-l i - N ster il oy el TEA / \ Fd
. O f erana Q%a 2 141 aarnsbutd 3 [ A : A ; -E::w'. ) 3 _Eard 1ML gor™ :."'uwn «-11'1 : yoderd .7 s Qe1a1,¥ﬁ\n{gﬁe gttt f
" A s | . z o . . =1 e ant Y, T e T bt O E: e o=l 1 S ey o Y Wiy /
1 o o poi® - chﬂmbrerfa"nd \ oa : i I 15'..:15.\:-“"":""" Tt AP *;~.:‘r'!|'41"l'u' o m A0y i v = \ P .ll-'H:IT,uil'l'
%, e ST - a TS & S R ) . R . e e - R geihly & e S5
L cJM_‘k \ e @ (oW chars 1id oy -~ l:\/ ; - o -Yorkln, 4017 2 1II1ll_ﬂ_‘ll__."I,:___-_.'l.r_l. paount - ! e e parm " = Sy sfana /_,-‘ q-.'ﬁ:.ﬁ ot #:hzl. 2
C et \ A % 1-,4mfﬂ“ _ phandnd ) | Bake 4 : : ' o ok ot g don W saasti’ pgen & A 27
G e X N ) — S _ cpgrmikl \ * i c 3 V.
Q A Al e Q) asbr® g0 ned i s\ ot / X ' \ LGS
prls S \ e -y vy h - T -3L p
N ﬁ ol il Shapf & oneEty - \ e by L 7 /||’l.-'."-
i = Uil o | BTy % A — £
' Ht-*@%’nnl” V@ abe) Rgad v S Oplt pY,
e n 'l.'l.ﬁowl':ﬁﬁqn' i N A Py iz 0a i@:' pover " | W o e pathals
J City | Ay 2 U ! o e - Rt
~ @@ £ ol ; /3 ¢ Fﬁ;ﬂg' Arone A el :j-v N E i et e

\ L J 1% i .I : | r,q: bt AL by
..Q?thm\% ::";gv o L"F'é;"lw'- *ﬁ_lestmo ar_l_vdj.\_x %o e P&z \:: i .__..:’__-.;.:,-'_.i_-—-. | P}
‘\1 - o - ”@I.ﬁ'ii‘.i-’:l:.-"'jf‘-'%l' |,‘.= - g i p ‘ Mg ™™ J#..__,_- 2 Legdn opove

ol P

i I =
1 - Gniegddt | e T L
A | g Vg A
B Lypfot -

L.'-h.l-ji.thh't-:-:-. N B

i

o ot
T4 |

L'éy@-r’*ﬁ“ i\ ;

] . O

e = ds [% ] I."\ | 4

germ® By, _&Jmﬁ"[@@% J
; ]

a %I,-': @)

= o) e

1 p D e N

ﬁ'-ji.-J. el JLﬁ) B “ﬂ,gu %: % ﬁwf' Lo
.hwnv?ﬁ‘}hfd " 6 A

do P RS gD

ko= cianton 4 - 9 %

: jR-’.I bll.".ﬁ}_-l.ll%@m-i.—__ : Q"%_g lI'x'|';-
/ [0}

-uﬁ 8 Lynn Bl Shat

7

- 4
o (—

et ile

SN _15, . - 1?.
eBedford — / . |

qsLowi

= L

S’

=) - el F-%‘ﬁ i - P 2 -

: r 34 i g, ~ 8 s ok ¥ Fa o

:_- a __." Tar) @ ﬁ_‘ﬁ'ﬂ Sl N X -f_’x-._:_ 2 ufFl’afl kll r:‘ ..I
- - . = 3 o

J_F

1

"['r*ll;q-';t-'h‘-'"l pan ¢ p = Rok
ST ; B,

LN . } o |

oA

2 £ (yFulton

Map Legend

oy _1|,'!|."|'i S
| My li..-_.._lﬂ._-_. {931

442

. J
i A 4
gl A s

AL X

Counties

AML Inventory Site (PA)
AML Features

e | |
seaslie |

L |'_-|||-F_.'.':_Il

RSy -‘C Lagest

MeroeT®

] _1_'-. @“ (T o
; v
un A 'Iﬁuw}-“ﬁ ‘:V-, %
e C -"'-'""":*l'l'”.f:f f::
i e T I 2 ":-_, 5 =/
L ] % - QUADA LK RN
T Yies -
§ Lol v 4| % I;-,-'[.':cl.ﬂ"-l_ ,_

Apaddosh

Zutind =

il

\ W u-_-".w_.'f.-"-'T”" RouZen

W
|

s SEN I.k\\

.L3ur.-3'| k 4 w Yoy F @Q

d =
: s g
3 @B( ey ers et

o 0T

1 Eina

!, i ¢
& l'.".ﬁ |.|.'Ir.'|-" = s %1# |b\ﬂ':'|1

29 ¥ ¥, "\

fes iRy T Man ;e
[ I

ot LN "N ¥
S alsLAEY o asl

@ d oy PED

e~ |_:II.| I|'

Gllf' ene \i‘ ._,.;l,lll'.u'."'-'q:if;o spnnde of

0 10 20 40 60
BN B  Miles

Please refer to one of the individual County maps
for the Disrtict Offices contact information For Information only

Priority 1 (P1): An AML problem concerning the protection of public health, safety, and property from extreme danger of adverse effects of mining practices or adjacent land and water reclamation.

Priority 2 (P2): An AML problem concerning the protection of public health and safety from adverse effects of mining practices or adjacent land and water reclamation.
Priority 3 (P3): An AML problem concerning the restoration of land and water resources and the environment previously degraded by adverse effects of mining practices.
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AboHTO R1B GEOTECHNICAL LABORATORY TESTING RESULTS us Army Corps
0 ngineers
CLIENT: Mott MacDonald PROJECT: Penn East Pipeline CTL # 548000C DATE: August 10, 2015
111 Wood Ave South Wild Creek CTB # 150167
Iselin, New Jersey 08830-4112
CHECKED BY: Eduardo M. Freire, P.E.
ATTN: Mr. Bernad O. Cortes Geotechnical Laboratory Manager
SAMPLES RECEIVED: July 20, 2015 SAMPLES TESTED: 7/20/15 - 8/10/15 LAB TECHNICIAN(S): J. Veach, A. Platt, Terrasence
< g o x £ o 5 : g’f
5 S o - = Al D~ a0 ~ x =~ ~ —~ e .=
g s _ =g Atterberg Limits §_Y :’E_’i%g 55 :'g_’ég =5 _g 58 =3 5 538
o P4 e RN (ASTM D4318) 68 |E2x2 &5 S5d £EQ 08 =N < Q é'; Qo
£ ° < €0 2 [82QR| O 8as | TO @ 3a 30 83 =z 80
g 2 g s o35 (5229 8s 582 2= G2 | 5s | £ | s | o853
@ £ 3 OZ 32 2a8ds| s |28s| =& h = = SE 0z
7 < a 50 25 |KEEE|l o %2 Su 52 Su =L ) =
3 Z £ >° |85tk 22 | 8EhL| =< < 8§< o2 ©2
[ £= LL PL PI E €0 g i £38< o= = = = Al B
R-3 26.8-27.2 158.4
R-4 [20.75-31.65 Plate 1
B-10
R-14 83-83.5 Plate 2
R-15 | 86.8-87.4 RC-1
R-15 80-80.6 RC-2
R-15 [82.95-83.45 Plate 3
B-11 R-16 |88.95-89.55 Plate 4
R-16 |86.2-86.79 171.8
R-17 | 92.5-93.3 RC-3 Plate 5
Billing Total: 2 3 5
Comments/Remarks: *See attached Plates
CRAIG TESTING LABORATORIES, INC. oace 1 o )

5439 Harding Highway, PO Box 427 - Mays Landing, NJ 08330

Lab: (609) 625-0386: Fax: (609) 625-9133




S CRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway:P.O. Box 427.Mays Landing,

NJ 08330-P:609.625.1700- F:609.625.1798

UNCONFINED COMPRESSION TEST WITH STRESS-STRAIN CURVE REPORT
(ASTM D 7012 - Method D (Mod))

Client: Mott MacDonald Test Date: July 31, 2015 Plate : RC-1
Project: Penn East Pipeline - Wildcreek CTL#: 548000C
Boring No.: B-10 Core Run: R-15 Depth (ft): 86.8-87.4 Tested By: VvV
Description: Shale Dark gray Checked By: EF
Core Data: Avg. Length (inch) = 4.720 Avg. Diameter (inch) = 1.989
L/D Ratio (2.0t02.5)=  2.37 Area (inch®)=  3.106
Dry Unit Weight (pcf) 170.9 Note: Test specimen not prepared in accordance with D4543
Load Stress Deformation Strain Load Stress Deformation Strain
(Ibs) (psi) (in) (Ibs) (psi) (in)
0 0 0.0000 0.00E+00 9,000 2,897 0.0403 8.54E-03
500 161 0.0058 1.23E-03 9,500 3,058 0.0409 8.67E-03
1,000 322 0.0077 1.63E-03 10,000 3,219 0.0413 8.75E-03
1,500 483 0.0098 2.08E-03 10,500 3,380 0.0418 8.86E-03
2,000 644 0.0118 2.50E-03 11,000 3,541 0.0425 9.01E-03
2,500 805 0.0138 2.92E-03 11,500 3,702 0.0433 9.17E-03
3,000 966 0.0208 4.41E-03 12,000 3,863 0.0445 9.43E-03
3,500 1,127 0.0246 5.21E-03 12,500 4,024 0.0451 9.56E-03
4,000 1,288 0.0284 6.02E-03 13,000 4,185 0.0458 9.70E-03
4,500 1,449 0.0337 7.14E-03 13,500 4,346 0.0465 9.85E-03
5,000 1,610 0.0355 7.52E-03 14,000 4,507 0.0471 9.98E-03
5,500 1,771 0.0362 7.67E-03 14,500 4,668 0.0480 1.02E-02
6,000 1,932 0.0369 7.82E-03 15,000 4,829 0.0487 1.03E-02
6,500 2,092 0.0374 7.92E-03 15,500 4,990 0.0506 1.07E-02
7,000 2,253 0.0380 8.05E-03 16,000 5,151 0.0550 1.17E-02
7,500 2,414 0.0386 8.18E-03 16,500 5,312 0.0560 1.19E-02
8,000 2,575 0.0393 8.33E-03 16,860 5,428 FAIL
8,500 2,736 0.0399 8.45E-03
UNIAXIAL COMPRESSIVE STRENGTH, o ;: 5,428 psi = 54 ksi
ESTIMATED YOUNG'S MODULUS, E: 3.80E+05 psi (Avg. Linear Portion of Curve, shown)

AXIAL STRESS, o (psi)

B-10/ R-15: AXIAL STRESS-STRAIN CURVE
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S CRAIG

TESTING LABORATORIES, INC.
5439 Harding HighwayP.O. Box 427.Mays Landing,

NJ 08330.P:609.625.1700 « F:609.625.1798

UNCONFINED COMPRESSION TEST WITH STRESS-STRAIN CURVE REPORT
(ASTM D 7012 - Method D (Mod))

Client: Mott MacDonald Test Date: July 31, 2015 Plate : RC-2
Project: Penn East Pipeline - Wildcreek CTL #: 548000C
Boring No.: B-11 Core Run: R-15 Depth (ft):  80-80.6 Tested By: vV
Description: Shale Dark gray Checked By: EF
Core Data: Avg. Length (inch) = 4.645 Avg. Diameter (inch) = 1.987
L/DRatio (2.0t025)=  2.34 Area (inch®)=  3.101
Dry Unit Weight (pcf) 170.8 Note: Test specimen not prepared in accordance with D4543
Load Stress Deformation Strain Load Stress Deformation Strain
(Ibs) (psi) (in) (Ibs) (psi) (in)
0 0 0.0000 0.00E+00 7,500 2,419 0.0203 4.37E-03
500 161 0.0027 5.81E-04 8,000 2,580 0.0206 4.44E-03
1,000 322 0.0049 1.06E-03 8,500 2,741 0.0214 4.61E-03
1,500 484 0.0064 1.38E-03 9,000 2,902 0.0223 4.80E-03
2,000 645 0.0068 1.46E-03 9,500 3,064 0.0243 5.23E-03
2,500 806 0.0070 1.51E-03 10,000 3,225 0.0249 5.36E-03
3,000 967 0.0080 1.72E-03 10,500 3,386 0.0254 5.47E-03
3,500 1,129 0.0100 2.15E-03 11,000 3,547 0.0261 5.62E-03
4,000 1,290 0.0132 2.84E-03 11,500 3,709 0.0268 5.77E-03
4,500 1,451 0.0155 3.34E-03 12,000 3,870 0.0277 5.96E-03
5,000 1,612 0.0165 3.55E-03 12,500 4,031 0.0284 6.11E-03
5,500 1,774 0.0177 3.81E-03 13,000 4,192 0.0292 6.29E-03
6,000 1,935 0.0182 3.92E-03 13,300 4,289 FAIL
6,500 2,096 0.0188 4.05E-03
7,000 2,257 0.0195 4.20E-03
UNIAXIAL COMPRESSIVE STRENGTH, o ;: 4,289 psi 4.3 ksi
ESTIMATED YOUNG'S MODULUS, E: 3.51E+05 psi (Avg. Linear Portion of Curve, shown)

AXIAL STRESS, o (psi)
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[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway«P.O. Box 427.Mays Landing,

NJ 08330-P:609.625.1700 - F:609.625.1798

UNCONFINED COMPRESSION TEST WITH STRESS-STRAIN CURVE REPORT
(ASTM D 7012 - Method D (Mod))

Client: Mott MacDonald Test Date: July 31, 2015 Plate : RC-3
Project: Penn East Pipeline - Wildcreek CTL#: 548000C
Boring No.: B-11 Core Run: R-17 Depth (ft): 92.5-93.3 Tested By: JVv
Description: Shale Dark gray Checked By: EF
Core Data: Avg. Length (inch ) = 4.411 Avg. Diameter (inch) = 1.994
L/D Ratio (2.0t025)=  2.21 Area (inch®)= 3123
Dry Unit Weight (pcf) 169.5 Note: Test specimen not prepared in accordance with D4543
Load Stress Deformation Strain Load Stress Deformation Strain
(Ibs) (psi) (in) (Ibs) (psi) (in)
0 0 0.0000 0.00E+00 8,500 2,722 0.0112 2.54E-03
500 160 0.0019 4.31E-04 9,000 2,882 0.0118 2.68E-03
1,000 320 0.0030 6.80E-04 9,500 3,042 0.0120 2.72E-03
1,500 480 0.0036 8.16E-04 10,000 3,202 0.0124 2.81E-03
2,000 640 0.0045 1.02E-03 10,500 3,362 0.0129 2.92E-03
2,500 801 0.0050 1.13E-03 11,000 3,523 0.0136 3.08E-03
3,000 961 0.0057 1.29E-03 11,500 3,683 0.0138 3.13E-03
3,500 1,121 0.0064 1.45E-03 12,000 3,843 0.0141 3.20E-03
4,000 1,281 0.0067 1.52E-03 12,500 4,003 0.0145 3.29E-03
4,500 1,441 0.0080 1.81E-03 13,000 4,163 0.0148 3.36E-03
5,000 1,601 0.0084 1.90E-03 13,500 4,323 0.0151 3.42E-03
5,500 1,761 0.0089 2.02E-03 14,000 4,483 0.0192 4.35E-03
6,000 1,921 0.0094 2.13E-03 14,500 4,643 0.0194 4.40E-03
6,500 2,081 0.0097 2.20E-03 14,530 4,653 FAIL
7,000 2,242 0.0101 2.29E-03
7,500 2,402 0.0105 2.38E-03
8,000 2,562 0.0110 2.49E-03
UNIAXIAL COMPRESSIVE STRENGTH, o : 4,653 psi 4.7 ksi
ESTIMATED YOUNG'S MODULUS, E: 9.42E+05 psi (Avg. Linear Portion of Curve, shown)

AXIAL STRESS, o (psi)

B-11 R-17: AXIAL STRESS-STRAIN CURVE
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Depth:
Load Orientation: Diametral Axial
Length to nearest
free end, L (mm) 27.7 25.0
Specimen Width,
W (mm) 50.3 50.3
D (mm) 50.3 48.0
D' (mm) 49.0 48.0
D, (mm) 49.0 55.4
Failure Load, P (Ib) 511 645
Point Load (N) 2273 2869
Point Load (Mpa) 0.94 0.98
Index, 1s50 (psi) 140 140
Unconfined
Compressive 3208 3371
Strength (psi)
Specimen
[Failure |«

Sketch|l

Tare No. M19
Wet + Tare (gm) 293.96
Dry + Tare (gm) 289.34
Tare (gm) 49.31
Water Content% 1.92
Comments
Test by: RAT Test Date:  7/30/2015 Reviewed by: GET

Penn East Wild Creek

POINT LOAD STRENGTH INDEX OF ROCK
ASTM D5731

Craig Testing Laboratories 548000C
TerraSense, LLC 7735-15009

Boring: B-10 Run: R-4
Depth: 30.75-31.65 ft.

Analysis File: PLV4 (9/09)

8/5/2015
PLb10R04.xIsx

Plate 1




Depth:
Load Orientation: Diametral Axial
Length to nearest
free end, L (mm) 29.0 25.0
Specimen Width,
W (mm) 50.5 50.5
D (mm) 50.5 42.0
D' (mm) 50.5 28.0
D (mm) 50.5 204
Failure Load, P (Ib) 1750 2671
Point Load (N) 7784 11881
Point Load (Mpa) 3.07 6.13
Index, 1s50 (psi) 440 890
Unconfined
Compressive 10217 19105
Strength (psi)

Specimen

[Failure|f

Sketch

Tare No.

Wet + Tare (gm)

Dry + Tare (gm)

Tare (gm)

Water Content%

Comments
Test by: RAT Test Date:  7/30/2015 Reviewed by: GET
Penn East Wild Creek POINT LOAD STRENGTH INDEX OF ROCK
ASTM D5731
Craig Testing Laboratories 548000C Boring: B-10 Run: R-14
TerraSense, LLC 7735-15009 Depth: 83-83.51t.

Analysis File: PLV4 (9/09)

8/5/2015
PLb10R14.xIsx

Plate 2




Depth:
Load Orientation: Diametral Diametral B
Length to nearest
free end, L (mm) 27.0 25.0
Specimen Width,
W (mm) 50.0 50.0
D (mm) 50.0 29.0
D' (mm) 48.0 25.0
D, (mm) 48.0 39.9
Failure Load, P (Ib) 276 2230
Point Load (N) 1228 9920
Point Load (Mpa) 0.52 5.63
Index, 1s50 (psi) 80 820
Unconfined
Compressive 1816 17148
Strength (psi)

Specimen
[Failure
Sketch
Tare No. M38
Wet + Tare (gm) 175.28
Dry + Tare (gm) 174.85
Tare (gm) 49.31
Water Content% 0.34

Comments

Test by: RAT

Test Date:

Penn East Wild Creek

Craig Testing Laboratories

TerraSense, LLC

7/30/2015 Reviewed by: GET
POINT LOAD STRENGTH INDEX OF ROCK
ASTM D5731
548000C Boring: B-11 Run: R-15

Analysis File: PLV4 (9/09)

8/5/2015
PLb11R15.xIsx

Plate 3




Depth:

Load Orientation: Diametral Diametral B
Length to nearest
free end, L (mm) 30.0 25.0
Specimen Width,
W (mm) 50.5 50.5
D (mm) 50.5 12.0
D' (mm) 50.0 9.0
D, (mm) 50.0 24.1
Failure Load, P (Ib) 163 763
Point Load (N) 725 3394
Point Load (Mpa) 0.29 4.22
Index, 1s50 (psi) 40 610
Unconfined
Compressive 925 11041

Strength (psi)

Specimen
/Failure|
Sketchl|

Tare No.
Wet + Tare (gm) 151.78
Dry + Tare (gm) 151.23
Tare (gm) 50.89
Water Content% 0.55
Comments
Test by: RAT Test Date:  7/30/2015 Reviewed by: GET

Penn East Wild Creek

POINT LOAD STRENGTH INDEX OF ROCK
ASTM D5731

Craig Testing Laboratories

548000C

TerraSense, LLC

7735-15009

Boring: B-11 Run: R-16
Depth: 88.95-89.55 ft.

Analysis File: PLV4 (9/09)

8/5/2015
PLb11R16.xIsx

Plate 4




Depth:
Load Orientation: Diametral Diametral B
Length to nearest
free end, L (mm) 28.0 25.0
Specimen Width,
W (mm) 50.5 50.5
D (mm) 50.5 27.0
D' (mm) 49.0 27.0
D, (mm) 49.0 41.7
Failure Load, P (Ib) 2042 2302
Point Load (N) 9083 10240
Point Load (Mpa) 3.75 5.43
Index, 1s50 (psi) 540 790
Unconfined
Compressive 12373 16825
Strength (psi)

Specimen
[Failure
Sketch

Tare No.

Wet + Tare (gm)

Dry + Tare (gm)

Tare (gm)

Water Content%

Comments

Test by: RAT Test Date:

7/30/2015 Reviewed by: GET

Penn East Wild Creek

POINT LOAD STRENGTH INDEX OF ROCK
ASTM D5731

Craig Testing Laboratories 548000C
TerraSense, LLC 7735-15009

Boring: B-11 Run: R-17
Depth: 92.5-93.3 ft.

Analysis File: PLV4 (9/09)

8/5/2015
PLb11R17.xIsx
Plate 5




AASHTO R1B

CLIENT: Hatch Mott MacDonald

PROJECT: Penn East

111 Wood Ave South

Iselin, NJ 08830-4112

ATTN: Ms. Erica Viglirolo

GEOTECHNICAL LABORATORY TESTING RESULTS

Beltizville Lake CTB #

CTL #

548000Q

150167

DATE:

CHECKED BY: Eduardo M. Freire, P.E.

US Army Corps
of Engineers

February 9, 2016

Geotechnical Laboratory Manager

SAMPLES RECEIVED: January 28, 2016 SAMPLES TESTED: 1/28/16 - 2/9/16 LAB TECHNICIAN(S): J. Veach
g 5 5 3 £ g’g
; S~ Lo o P o3 —~ _ —~ ~ ~ = £ ¢
S g N <g Atterberg Limits £EQ 5§ EE o5 25 _a 133 £ 2 =5 %gg
o z E SN (ASTM D4318) IS = 6 = G 22 EQ 58 RN <3 H 3 [T
£ @ < €0 g 2R 273 UD £3 =3 2 83 ER 88 =490
5 s =1 S c 20 5 & T 0 s L= G = Ss s == aES
o £ @ = 2 s D o= o= == 5 @ o2
+— < o = ~ o 4 F = S (2] c = ok 2= <
I g2 83| 22 | 22 | 38 | 52| "= | 82| 22 | °%
s SIS LL PL PI g2 | 25 £< "< o o < <
= £l 5 g Al B
R-30 [148.2-185 RUC-1
R-31 [185.8-186.6 PR-1
B-12 R-32 [193.5-193.9 168.3
R-33 [ 196-196.7 PR-2
R-33 [ 196.9-198 RUC-1
R-32 (188.6-189.3 PR-3
R-32 [190.3-191 RUC-2
B-13 R-33  [195.1-195.7 171.6
R-33 199-200 RUC-2
R-34 [201.4-202.7 PR-4
Billing Total: 4 2 4

Comments/Remarks: *See attached Plates

CRAIG TESTING LABORATORIES, INC.

5439 Harding Highway, PO Box 427 - Mays Landing, NJ 08330
Lab: (609) 625-0386: Fax: (609) 625-9133

PAGE

of 1




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-.P.O. Box 427.Mays Landing, NJ 08330.P:609.625.1700. F:609.625.1798

ROCK UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
(ASTM D 7012 - Method C)

Client: Hatch Mott MacDonald Test Date: February 9, 2016 Plate : RUC-1
Project: Penn East Beltzville Lake CTL#: 548000Q
Tested By: J. Veach Checked By: E. Freire
Boring No.: B-12 Core Run: R-30 Depth (ft): 184.2-185
Core Data: Avg. Length (inch ) = 4.749 Avg. Diameter (inch) = 1.971
L/D Ratio (2.0 to 2.5) = 2.41 Area (inch®) = 3.052
Dry Unit Weight (pcf) 173.4 Note: Test specimen not prepared in accordance with D4543

BEFORE
UNIAXIAL COMPRESSIVE STRENGTH, o : 6,680 psi = 6.7 ksi
Boring No.: B-12 Core Run: R-33 Depth (ft): 196.9-198
Core Data: Avg. Length (inch ) = 4.617 Avg. Diameter (inch) = 1.972
L/D Ratio (2.0 to 2.5) = 2.34 Area (inch®)=  3.055
Dry Unit Weight (pcf) 172.2 Note: Test specimen not prepared in accordance with D4543

e

BEFORE

UNIAXIAL COMPRESSIVE STRENGTH, o: 1,896 psi = 1.9 ksi




[SCRAIG

TESTING LABORATORIES, INC.

5439 Harding Highway.P.O. Box 427.Mays Landing,

NJ 08330-P:609.625.1700- F:609.625.1798

ROCK UNCONFINED COMPRESSIVE STRENGTH TEST REPORT

(ASTM D 7012 - Method C)

Client: Hatch Mott MacDonald Test Date: February 9, 2016 Plate : RUC-2
Project: Penn East Beltzville Lake CTL#: 548000Q
Tested By: J. Veach Checked By: E. Freire
Boring No.: B-13 Core Run: R-32 Depth (ft): 190.3-191
Core Data: Avg. Length (inch ) = 4.548 Avg. Diameter (inch) = 1.968
L/D Ratio (2.0 to 2.5) = 2.31 Area (inch®) = 3.042
Dry Unit Weight (pcf) 175.0 Note: Test specimen not prepared in accordance with D4543

BEFORE

L R

UNIAXIAL COMPRESSIVE STRENGTH, o: 1,082 psi = 11 ksi
Boring No.: B-13 Core Run: R-33 Depth (ft): 199-200
Core Data: Avg. Length (inch ) = 4.821 Avg. Diameter (inch) = 1.969
L/D Ratio (2.0 to 2.5) = 2.45 Area (inch®)=  3.045
171.5 Note: Test specimen not prepared in accordance with D4543

Dry Unit Weight (pcf)

BEFORE

UNIAXIAL COMPRESSIVE STRENGTH, o:

736 psi = 0.7 ksi




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT

(ASTM D-5731)

Client: Hatch Mott MacDoandl Test Date: February 9, 2016 Plate : PR-1
Project: Penn East Beltzville Lake CTL #: 548000Q
Boring No.: B-12 Core Run: R-31 Depth (ft): 185.8-186.6 Tested By: J. Veach
As Received Water Content (%): 0.2% Checked By: E. Freire
DIAMETRAL TEST 1
. SPECIMEN PHOTOGRAPH .
Length, L (in): 3.09 _ —_ Failure Load, P (Ibs): 1,997
. . f Uncorrected Point Load
Diameter, D (in): 1.98 Index I (psi): 511
L/D Ratio (>1): 1.56 Size Correction Factor, F: 1.002
Length to Nearest Free End, 1.20 Corrected Point Load Index 512
L' (>0.5D (>1")) (in): ' Is(s0y (PSI):
Equivalent Core 198 Index to Strength 231
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 Strength, s. (psi): 11,804
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.52 _ ] — ~ Failure Load, P (Ibs): 2,200
. . Uncorrected Point Load
Diameter, D (in): 1.98 Index I, (psi): 562
L/D Ratio (>1): 1.27 Size Correction Factor, F: 1.002
Length to Nearest Free End, 1.40 Corrected Point Load Index 563
L' (>0.5D (>1")) (in): ' Is(s0y (PSI):
Equivalent Core 198 Index to Strength 231
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 Strength, s. (psi): 12,998
Comments:
AXIAL TEST
Distance, D = Dy, (in): SPECIMEN PHOTOGRAPH . )
(0.3W<D<W (0.6 o 2") 1.73 — _ Failure Load, P (Ibs): 1,734
. . A Uncorrected Point Load
Average Width, W (in): 1.98 Index I (psi): 399
Reduced Core . . .
Distance, D' = D (in): 1.73 Size Correction Factor, F: 0.944
Minimum Cross-Sectional Corrected Point Load Index
o 3.42 . 376
Area, A (in°) Is0) (PSi):
Equivalent Core
q o 4.35 Inde_x to Strength 214
Area, D, (in%): Conversion Factor, K
Est. Uniaxial Compresive
Strength, s. (psi): 8,065

Comments:




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client; Hatch Mott MacDoand| Test Date: February 9, 2016 Plate : PR-2

Project: Penn East Beltzville Lake CTL#: 548000Q
Boring No.: B-12 Core Run: R-33 Depth (ft): 196-196.7  Tested By: J. Veach
As Received Water Content (%): 0.3% Checked By: E. Freire

DIAMETRAL TEST 1
SPECIMEN PHOTOGRAPH

Length, L (in): 2.44 Failure Load, P (Ibs): 2,519
- - -
Diameter. D (in): 197 . Uncorrected Point Load 649
iameter, D (in): : Index I (psi):
L/D Ratio (>1): 1.24 Size Correction Factor, F: 1.000
Length to Nearest Free End, 1.00 Corrected Point Load Index 649
L' (>0.5D (>1")) (in): ’ ls(s0) (PSI):
Equivalent Core 197 Index to Strength 23.0
Diameter, D, = D (in): : : Conversion Factor, K ’
Reduced Core v Mnde, | Est. Uniaxial Compresive
Diameter, D'=D (iny| "7 |1 A strength, s, (psi):| 14945
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.09 Failure Load, P (Ibs): 1,118
Diameter. D (in)- 1.97 Uncorrected Point Load 289
iameter, D (in): : Index I (psi):
L/D Ratio (>1): 1.06 Size Correction Factor, F: 0.999
Length to Nearest Free End, Corrected Point Load Index
. "y iy 1.10 . 289
L' (>0.5D (>1") (in): Iss0) (PSi):
Equivalent Core 197 Index to Strength 23.0
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core 0, Est. Uniaxial Compresive
Diameter, D' = D (in): 1.97 ] Strength, s (psi): 6,650

Comments:




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client; Hatch Mott MacDoand| Test Date: February 9, 2016 Plate : PR-3
Project: Penn East Beltzville Lake CTL#: 548000Q
Boring No.: B-13 Core Run: R-32 Depth (ft): 186.6-189.3 Tested By: J. Veach
As Received Water Content (%): 0.7% Checked By: E. Freire
DIAMETRAL TEST 1
. SPECIMEN PHOTOGRAPH .
Length, L (in): 3.71 I Failure Load, P (Ibs): 788
Di ter. D (in): 9 Uncorrected Point Load 203
iameter, D (in): 1.97 Index I, (psi):
L/D Ratio (>1): 1.88 Size Correction Factor, F: 1.001
Length to Nearest Free End, 1.00 Corrected Point Load Index 203
L' (>0.5D (>1")) (in): ’ 2 ls(s0) (PSI):
Equivalent Core 197 . Index to Strength 3.0
Diameter, D, = D (in): ) q\ Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.97 Strength, s. (psi): 4,672
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.27 _ ) Failure Load, P (Ibs): 636
7 T '
Diameter. D (in): 08 = Uncorrected Point Load 63
iameter, D (in): 1. Index I, (psi): 1
L/D Ratio (>1): 1.15 c Size Correction Factor, F: 1.002
Length to Nearest Free End, 130 - Corrected Point Load Index 163
L' (>0.5D (>1")) (in): ) ls(s0) (PSI):
Equivalent Core 1.98 Index to Strength 231
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 Strength, s. (psi): 3,760
Comments:
AXIAL TEST
Distance, D = Dy, (in): SPECIMEN PHOTOGRAPH ) )
(0.3W<D<W (0.6 to 2) 1.83 : Failure Load, P (Ibs): 444
: . Uncorrected Point Load
Average Width, W (in): 1.98 Index I (psi): 96
Reduced Core . . .
Distance, D' = D (in): 1.83 Size Correction Factor, F: 0.968
Minimum Cross-Sectional 3.6 Corrected Point Load Index 93
Area, A (in%) ' ls0) (PSI):
Equivalent Core
q o 4.60 Inde_x to Strength 291
Area, D, (in%): Conversion Factor, K
Est. Uniaxial Compresive
Strength, s. (psi): 2,059

Comments:




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client; Hatch Mott MacDoand| Test Date: February 9, 2016 Plate : PR-4
Project: Penn East Beltzville Lake CTL#: 548000Q
Boring No.: B-13 Core Run: R-34 Depth (ft): 201.4-202.7 Tested By: J. Veach
As Received Water Content (%): 0.7% Checked By: E. Freire
DIAMETRAL TEST 1
. SPECIMEN PHOTOGRAPH .
Length, L (in): 3.56 - Failure Load, P (Ibs): 710
Di ter. D (in): 200 Uncorrected Point Load 8
iameter, D (in): . Index I (psi): 17
L/D Ratio (>1): 1.79 Size Correction Factor, F: 1.006
Length to Nearest Free End, 1.00 Corrected Point Load Index 179
L' (>0.5D (>1")) (in): ’ ls(s0) (PSI):
Equivalent Core 500 Index to Strength 3.2
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 2.00 Strength, s. (psi): 4,161
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 4.47 Failure Load, P (Ibs): 1,632
Di ter. D (in): 200 Uncorrected Point Load 09
iameter, D (in): . Index I (psi): 4
L/D Ratio (>1): 2.24 Size Correction Factor, F: 1.007
Length to Nearest Free End, 130 Corrected Point Load Index 412
L' (>0.5D (>1")) (in): ) ls(s0) (PSI):
Equivalent Core 500 Index to Strength 3.2
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 2.00 Strength, s. (psi): 9,555
Comments:
AXIAL TEST
Distance, D = Dy, (in): SPECIMEN PHOTOGRAPH ) )
(0.3W<D<W (0.6 to 2) 1.49 _ . Failure Load, P (Ibs): 342
. . 4 £ Uncorrected Point Load
Average Width, W (in): 1.97 Index I (psi): 91
Reduced Core . . .
Distance, D' = D (in): 1.49 Size Correction Factor, F: 0.882
Minimum Cross-Sectional 294 Corrected Point Load Index 81
Area, A (in%) ' ls0) (PSI):
Equivalent Core
q o 374 Inde_x to Strength 202
Area, D, (in%): Conversion Factor, K
Est. Uniaxial Compresive
Strength, s. (psi): 1,628

Comments:




SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway.«P.O. Box 427.Mays Landing,

NJ 08330.P:609.625.1700- F:609.625.1798

UNCONFINED COMPRESSION TEST WITH STRESS-STRAIN CURVE REPORT
(ASTM D 7012 - Method D (Mod))

Client: Hatch Mott MacDonald Test Date: July 18, 2015 Plate : RC-1
Project: Penn East- Pohopoco Stream Crossing CTL#: 548000
Boring No.: B-14 Core Run: R-10 Depth (ft): 60.1-61.5 Tested By: IV
Description: Black SHALE Checked By: EF
Core Data: Avg. Length (inch ) = 4,948 Avg. Diameter (inch) = 1.988
L/D Ratio (2.0t0 25) = 2.49 Area (inch®)=  3.103
Dry Unit Weight (pcf) 170.0 Note: Test specimen not prepared in accordance with D4543
Load Stress Deformation Strain Load Stress Deformation Strain
(Ibs) (psi) (in) (Ibs) (psi) (in)
0 0 0.0000 0.00E+00 4,500 1,450 0.0152 3.07E-03
500 161 0.0053 1.07E-03 5,000 1,611 0.0159 3.21E-03
1,000 322 0.0078 1.58E-03 5,500 1,772 0.0168 3.40E-03
1,500 483 0.0096 1.94E-03 6,000 1,933 0.0176 3.56E-03
2,000 644 0.0109 2.20E-03 6,500 2,095 0.0184 3.72E-03
2,500 806 0.0120 2.43E-03 7,000 2,256 0.0192 3.88E-03
3,000 967 0.0129 2.61E-03 7,500 2,417 0.0198 4.00E-03
3,500 1,128 0.0136 2.75E-03 7,840 2,526 FAIL
4,000 1,289 0.0141 2.85E-03
UNIAXIAL COMPRESSIVE STRENGTH, o : 2,526 psi 2.5 Ksi
ESTIMATED YOUNG'S MODULUS, E: 9.38E+05 psi (Avg. Linear Portion of Curve, shown)

AXIAL STRESS, o (psi)

B-14/ R-10: AXIAL STRESS-STRAIN CURVE

3,000

2,500

2,000

1,500

1,000

500

0 &

0.0E+00

1.0E-03

2.0E-03

3.0E-03

AXIAL STRAIN, &

4.0E-03

5.0E-03

6.0E-03




Depth:
Load Orientation: Diametral Diametral Axial
Length to nearest
free end, L (mm) 26.0 26.4 14.3
Specimen Width,
W (mm) 50.4 50.4 50.4
D (mm) 50.0 50.0 15.0
D' (mm) 50.0 50.0 25.0
D, (mm) 50.0 50.0 40.0
Failure Load, P (Ib) 544 829 1042
Point Load (N) 2420 3688 4635
Point Load (Mpa) 0.97 1.48 2.62
Index, Is50 (psi) 140 210 380
Unconfined
Compressive 3237 4855 7959
Strength (psi)

Specimen
/Failure
Sketch

v

WA i

Tare No. M-27

Wet + Tare (gm) 190.6

Dry + Tare (gm) 190.1

Tare (gm) 49.43

Water Content% 0.36
Comments

Test by: RAT Test Date:  7/20/2015 Reviewed by: GET
POINT LOAD STRENGTH INDEX OF ROCK
Penn East Pohopoco Stream ASTM D5731
Craig Testing Laboratories 548000 Boring: B-14 Run: R-10
TerraSense, LLC 7735-15007 Depth: 60.1-61.5 ft.

Analysis File: PLV4 (9/09)

8/3/2015
PLb14r10.xIsx

PL-1




AASHTO R1B

CLIENT: Hatch Mott MacDonald

GEOTECHNICAL LABORATORY TESTING RESULTS

PROJECT: Penn East

111 Wood Ave South

Iselin, NJ 08830-4112

ATTN: Ms. Erica Viglirolo

Beltizville Lake

CTL #
CTB #

548000S

150167

DATE:

CHECKED BY: Eduardo M. Freire, P.E.

US Army Corps
of Engineers

February 17, 2016

Geotechnical Laboratory Manager

SAMPLES RECEIVED: February 15, 2016 SAMPLES TESTED: 2/15/16 - 2/17/16 LAB TECHNICIAN(S): J. Veach
< 5 5 g £ g’f
: = . o S e o3 o~ —_~— —_ — — ==l
S 5 _ SQ Atterberg Limits é%z 68 50 o5 =5 _g tig =3 =5 588
o z E SN (ASTM D4318) IS = 6 = G 22 EQ 58 RN <3 %'; [
£ o < EQ 38R | =73 ] £a =a @ s Qa 30 24 =20
5 ol =4 S s c =0 S g Q os L= G = Ss s = aES
@ E Q OE 2EsS| O S 2 = 5FE zh Ll [= o F 02
= ] a - x = — = = S s @ c - <
g | 2 g2 §3h| 22 | 22| 32| 52| " | 32| 22| °%
- < LL PL PI £CZ| £6 5 < o< o < <
= £l 5 g Al B
R-31 |186.7-187.8 RUC-1
R-31 188.6-189.1 PR-1
B-POH-1 R-32 194-194.6 169.7
R-33 | 195.2-196.8 PR-2
R-33 |196.4-197.3 RUC-1
Billing Total: 2 1 2

Comments/Remarks: *See attached Plates

CRAIG TESTING LABORATORIES, INC.

5439 Harding Highway, PO Box 427 - Mays Landing, NJ 08330
Lab: (609) 625-0386: Fax: (609) 625-9133

PAGE

of 1




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-.P.O. Box 427.Mays Landing, NJ 08330.P:609.625.1700. F:609.625.1798

ROCK UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
(ASTM D 7012 - Method C)

Client: Hatch Mott MacDonald Test Date: February 17, 2016 Plate : RUC-1
Project: Penn East Beltzville Lake CTL#: 548000S
Tested By: J, Veach Checked By: E. Freire
Boring No.: B-POH-1 Core Run: R-31 Depth (ft): 186.7-187.8
Core Data: Avg. Length (inch ) = 4.962 Avg. Diameter (inch) = 1.989

L/D Ratio (2.0 to 2.5) = 2.49 Area (inch®) = 3.106

Dry Unit Weight (pcf) 169.8 Note: Test specimen not prepared in accordance with D4543

BEFORE
UNIAXIAL COMPRESSIVE STRENGTH, o : 1,284 psi = 1.3 ksi
Boring No.: B-POH-1 Core Run: R-33 Depth (ft): 196.4-197.3
Core Data: Avg. Length (inch ) = 4.430 Avg. Diameter (inch) = 1.989
L/D Ratio (2.0 to 2.5) = 2.23 Area (inch®) = 3.106
Dry Unit Weight (pcf) 170.5 Note: Test specimen not prepared in accordance with D4543

BEFORE

UNIAXIAL COMPRESSIVE STRENGTH, o: 2,231 psi = 2.2 ksi




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client; Hatch Mott MacDonald Test Date: February 17, 2016 Plate : PR-1

Project: Penn East Beltzville Lake CTL#: 548000S
Boring No.: B-POH-1 Core Run: R-31 Depth (ft): 188.6-189.1 Tested By: J. Veach
As Received Water Content (%): 0.4% Checked By: E. Freire

DIAMETRAL TEST 1

SPECIMEN PHOTOGRAPH

Length, L (in): 2.54 Failure Load, P (Ibs): 889
Diameter. D (in)- 198 Uncorrected Point Load 296
iameter, D (in): . Index I (psi):
L/D Ratio (>1): 1.28 Size Correction Factor, F: 1.004
Length to Nearest Free End, 110 Corrected Point Load Index 997
L' (>0.5D (>1")) (in): ’ ls(s0) (PSI):
Equivalent Core 1.98 Index to Strength 231
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
1.98 g 5,238

Diameter, D' = D (in): Strength, s. (psi):

Comments: Diametral Test #2 and Axial Test specimens broke during cutting/drying phase of sample preparation




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client; Hatch Mott MacDonald Test Date: February 17, 2016 Plate : PR-2

Project: Penn East Beltzville Lake CTL#: 548000S
Boring No.: B-POH-1 Core Run: R-33 Depth (ft): 195.2-195.8 Tested By: J. Veach
As Received Water Content (%): 0.5% Checked By: E. Freire

DIAMETRAL TEST 1

SPECIMEN PHOTOGRAPH

Length, L (in): 2.47 Failure Load, P (Ibs): 429
Diameter. D (in)- 198 Uncorrected Point Load 109
iameter, D (in): : Index I (psi):
L/D Ratio (>1): 1.25 Size Correction Factor, F: 1.003
Length to Nearest Free End, Corrected Point Load Index
. "y iy 1.00 . 110
L' (>0.5D (>1") (in): Is0) (PSi):
Equivalent Core 1.98 Index to Strength 231
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 Strength, s (psi): 2,533
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.87 Failure Load, P (Ibs): 697
Diameter. D (in): 198 Uncorrected Point Load 178
iameter, D (in): : Index I (psi):
L/D Ratio (>1): 1.45 Size Correction Factor, F: 1.003
Length to Nearest Free End, Corrected Point Load Index
. "wyGoy. 1.50 . 178
L' (>0.5D (>1"))(in): Iss0) (PSi):
Equivalent Core 1.98 Index to Strength 231
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core a Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 B : Strength, s, (psi):| 4113

Comments:  Axial Test specimens broke during cutting/drying phase of sample preparation




AASHTO R1B

CLIENT: Hatch Mott MacDonald

GEOTECHNICAL LABORATORY TESTING RESULTS

PROJECT: Penn East

111 Wood Ave South

Iselin, NJ 08830-4112

ATTN: Ms. Erica Viglirolo

Beltizville Lake

CTL #
CTB #

548000R

150167

DATE:

CHECKED BY: Eduardo M. Freire, P.E.

US Army Corps
of Engineers

February 15, 2016

Geotechnical Laboratory Manager

SAMPLES RECEIVED: February 10, 2016 SAMPLES TESTED: 2/10/16 - 2/15/16 LAB TECHNICIAN(S): J. Veach
< 5 5 g £ g’f
: = . o S e o3 o~ —_~— —_ — — ==l
S 5 _ SQ Atterberg Limits é%z 68 50 o5 =5 _g tig =3 =5 588
o z E SN (ASTM D4318) IS = 6 = G 22 EQ 58 RN <3 %'; [
£ o < EQ 38R | =73 ] £a =a @ s Qa 30 24 =20
5 ol =4 S s c =0 S g Q os L= G = Ss s = aES
@ E Q OE 2EsS| O S 2 = 5FE zh Ll [= o F 02
= ] a - x = — = = S s @ c - <
g | 4 g9 $8h| 22 | 22 | 32 | 52| "= | 38| 22| °%
e 8§ LL PL PI g2 | g4 < "< o< o < <
= £l 5 g Al B
R-20 11-116.1 RUC-1
R-20 |116.2-117.2 PR-1
B-15 R-21 [121.7-122.4 171.8
R-21 | 123.5-124.7 RUC-1
R-22 [ 128.6-129.9 PR-2
Billing Total: 2 1 2

Comments/Remarks: *See attached Plates

CRAIG TESTING LABORATORIES, INC.

5439 Harding Highway, PO Box 427 - Mays Landing, NJ 08330
Lab: (609) 625-0386: Fax: (609) 625-9133

PAGE

of 1




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-.P.O. Box 427.Mays Landing, NJ 08330.P:609.625.1700. F:609.625.1798

ROCK UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
(ASTM D 7012 - Method C)

Client: Hatch Mott MacDonald Test Date: February 15, 2016 Plate : RUC-1
Project: Penn East Beltzville Lake CTL#: 548000R
Tested By: J, Veach Checked By: E. Freire
Boring No.: B-15 Core Run: R-20 Depth (ft): 115-116.1
Core Data: Avg. Length (inch ) = 4.762 Avg. Diameter (inch) = 1.987
L/D Ratio (2.0 to 2.5) = 2.40 Area (inch®) = 3.101
Dry Unit Weight (pcf) 171.5 Note: Test specimen not prepared in accordance with D4543

BEFORE
UNIAXIAL COMPRESSIVE STRENGTH, o : 3,135 psi = 3.1 ksi
Boring No.: B-15 Core Run: R-21 Depth (ft): 123.5-124.7
Core Data: Avg. Length (inch ) = 4.729 Avg. Diameter (inch) = 1.984
L/D Ratio (2.0 to 2.5) = 2.38 Area (inch®) = 3.091
Dry Unit Weight (pcf) 170.9 Note: Test specimen not prepared in accordance with D4543

BEFORE

UNIAXIAL COMPRESSIVE STRENGTH, o: 2,582 psi = 2.6 ksi




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client: Hatch Mott MacDonald Test Date: February 15, 2016 Plate : PR-1
Project: Penn East Beltzville Lake CTL#: 548000R
Boring No.: B-15 Core Run: R-20 Depth (ft): 116.2-117.2 Tested By: J. Veach
As Received Water Content (%): 0.3% Checked By: E. Freire
DIAMETRAL TEST 1
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.92 = 2 Failure Load, P (Ibs): 1,568
. . Uncorrected Point Load
Diameter, D (in): 1.99 Index I, (psi): 397
L/D Ratio (>1): 1.47 Size Correction Factor, F: 1.004
Length to Nearest Free End, 130 Corrected Point Load Index 399
L' (>0.5D (>1")) (in): ' Is(s0y (PSI):
Equivalent Core 1.99 Index to Strength 231
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.99 Strength, s. (psi): 9,223
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 2.79 - Failure Load, P (Ibs): 1,782
. . Uncorrected Point Load
Diameter, D (in): 1.99 Index I, (psi): 451
L/D Ratio (>1): 1.41 Size Correction Factor, F: 1.004
Length to Nearest Free End, 170 Corrected Point Load Index 453
L' (>0.5D (>1"))(in): ' Is(s0y (PSI):
Equivalent Core 1.99 Index to Strength 231
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.99 Strength, s. (psi): 10,485
Comments:
AXIAL TEST
Distance, D = Dy, (in): SPECIMEN PHOTOGRAPH . )
(0.3W<D<W (0.6 to 2) 1.85 Failure Load, P (Ibs): 1,193
. . Uncorrected Point Load
Average Width, W (in): 1.99 Index I, (psi): 255
Reduced Core . . .
Distance, D' = D (in): 1.85 Size Correction Factor, F: 0.973
Minimum Cross-Sectional Corrected Point Load Index
.5 3.68 . 248
Area, A (in°) Is0) (PSi):
Equivalent Core
q o 4.68 Inde_x to Strength 292
Area, D, (in%): Conversion Factor, K
Est. Uniaxial Compresive
Strength, s. (psi): 5,502

Comments:




[SCRAIG

TESTING LABORATORIES, INC.
5439 Harding Highway-P.O. Box 427-Mays Landing, NJ 08330-P:609.625.1700- F:609.625.1798

POINT LOAD STRENGTH INDEX OF ROCK REPORT
(ASTM D-5731)

Client: Hatch Mott MacDonald Test Date: February 15, 2016 Plate : PR-2
Project: Penn East Beltzville Lake CTL#: 548000R
Boring No.: B-15 Core Run: R-22 Depth (ft): 128.6-129.9 Tested By: J. Veach
As Received Water Content (%): 0.3% Checked By: E. Freire
DIAMETRAL TEST 1
. SPECIMEN PHOTOGRAPH .
Length, L (in): 3.04 - - Failure Load, P (Ibs): 1,757
Diameter. D (in)- 9 - (R s ar. Uncorrected Point Load 5
iameter, D (in): 1.98 3 ' ! Index I (psi): 44
L/D Ratio (>1): 1.53 Size Correction Factor, F: 1.004
Length to Nearest Free End, 150 Corrected Point Load Index 448
L' (>0.5D (>1")) (in): ' Is(s0y (PSI):
Equivalent Core 198 Index to Strength 231
Diameter, D, = D (in): : Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.98 Strength, s. (psi): 10,349
Comments:
DIAMETRAL TEST 2
. SPECIMEN PHOTOGRAPH .
Length, L (in): 3.10 Failure Load, P (Ibs): 1,353
. . Uncorrected Point Load
Diameter, D (in): 1.99 Index I, (psi): 343
L/D Ratio (>1): 1.56 Size Correction Factor, F: 1.004
Length to Nearest Free End, 180 Corrected Point Load Index 344
L' (>0.5D (>1"))(in): ' Is(s0y (PSI):
Equivalent Core 1.99 Index to Strength 231
Diameter, D, = D (in): ) Conversion Factor, K ’
Reduced Core Est. Uniaxial Compresive
Diameter, D' = D (in): 1.99 Strength, s. (psi): 7,962
Comments:
AXIAL TEST
Distance, D = Dy, (in): SPECIMEN PHOTOGRAPH . )
(0.3W<D<W (0.6 o 2") 1.86 — I Failure Load, P (Ibs): 1,084
. . v ‘m" Ny Uncorrected Point Load
Average Width, W (in): 1.98 i 2 3 Index I, (psi): 231
Reduced Core . . .
Distance, D' = D (in): 1.86 Size Correction Factor, F: 0.974
Minimum Cross-Sectional Corrected Point Load Index
o 3.68 . 225
Area, A (in°) Is0) (PSi):
Equivalent Core
q o 4.69 Inde_x to Strength 292
Area, D, (in%): Conversion Factor, K
Est. Uniaxial Compresive
Strength, s. (psi): 5,008

Comments:




Hatch Mott MacDonald
Penn East Pipeline

SUMMARY OF ROCK TESTING

SAMPLE IDENTIFICATION| STATE PROPERTIES ENGINEERING PROPERTY TESTS |REMARKS
Boring [ Run Depth WATER [TOTAL| DRY | TEST | ORIENTATION Brazilian
CONTENT| UNIT |UNIT | TYPE (ASTM D3967)
1) WGT. | WGT. SPLITTING
(2) TENSILE
STRENGTH
(%) (pcf) | (pcf) 3 (psi)
B-10 |R-16| 94.5-94.58 0.15 170.8 | 170.6 B A 691
B-10 |R-16| 94.6-94.68 0.15 1716 [ 171.3 B B 1042
B-11 |R-17| 90.95-91.03 0.23 170.7 | 170.3 B A 628
B-11 |R-17| 91.05-91.13 0.24 170.7 [ 170.3 B B 1821
B-14 |R-10| 64.03-67.25 0.53 168.4 | 167.5 B A 566
B-14 |R-10| 64.03-67.25 0.49 166.9 | 166.1 B B 921
Notes: (1) Water contents determined after trimming and shearing.
(2) Test Type Abbreviations: B: Brazilian Splitting Tensile
(3) A and B orientations approximately perpendicular to other orientation.
Prepared by: CMJ TerraSense, LLC Project No.: 7978-15004

Reviewed by: GET

Date: 8/7/2015

45H Commerce Way
Totowa, NJ 07512

File: RockSummary4a.xlsx

Page 1 of 1



SPLITTING TENSILE (Brazilian) TEST

Test Number: A
Depth: 94.5-94.58

Specimen mass(gm): 134.75

Thickness Diameter
(inch) (inch)

0.972 1.987

0.966 1.987

0.973 1.985
Average 0.970 1.986

Thickness / Diameter, (t/d):  0.49

t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter|:|inch

Data Acquisition File, b10rl6a

Maximum Load| 2090 Ib
After Test

LA-42
166.12
165.92

Container No.:

Initial Mass + cont. (g):

Dry Mass + cont. (g):

Mass of cont. (g): 34.09
Water content (%): 0.15

ASTM D 3967
Project Number: 7978-15004 Test by: AM Sta: B-10
Project Name: Penn East Pipeline Test Date: 7/23/15 Run: R-16
SPECIMEN READINGS
Test Number: B

Depth: 94.6-94.68

Specimen mass(gm): 139.17

Thickness Diameter
(inch) (inch)

0.996 1.988

0.999 1.985

0.999 1.986
Average 0.998 1.986

Thickness / Diameter, (t/d):  0.50

t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter:| inch

Data Acquisition File b10rl6b
Maximum Load 3243 Ib
After Test
Container No.:| LB-26
Initial Mass + cont. (g): 170.33
Dry Mass + cont. (g):. 170.12

Mass of cont. (g): 32.82
Water content (%):  0.15

Total unit weight (pcf): 170.82 Failure Photo Total unit weight (pcf): 171.56
Dry unit weight (pcf): 170.56 Dry unit weight (pcf):  171.29
Splitting Tensile Strength (psi) 690.56 Splitting Tensile Strength (psi) 1041.99
Hatch Mott MacDonald 353754 Penn East Pipeline DATA SHEET
SPLITTING TENSILE STRENGTH TEST
TerraSense, LLC 7978-15004 Sta: B-10
Run: R-16 Depth: 94.5-94.68 ft.

8/7/2015

Analysis File: D3967V4.xls (9/09)

sp-b10r16.xIs



SPLITTING TENSILE (Brazilian) TEST

Test Number:

Specimen mass(gm):

ASTM D 3967
Project Number: 7978-15004 Test by: AM Sta: B-11
Project Name: Penn East Pipeline Test Date: 7/23/15 Run: R-17
SPECIMEN READINGS
Test Number: B

A

Depth: 90.95-91.03
148.11

Thickness Diameter

(inch) (inch)

1.070 1.986

1.066 1.986

1.068 1.985

Average 1.068 1.986
Thickness / Diameter, (t/d):  0.54
t/D ratio between 0.2 and 0.75 yes

Largest Grain Diameter|:|inch

Depth:91.05-91.13

Specimen mass(gm): 140.74

Thickness Diameter

(inch) (inch)

1.020 1.987

1.010 1.986

1.013 1.986

Average 1.014 1.986
Thickness / Diameter, (t/d):  0.51

t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter:| inch

Data Acquisition File| bli1rl7a Data Acquisition File b11rl7b
Maximum Load 2091 |Ib Maximum Load 5761 Ib
After Test After Test
Container No.:| LA-204 Container No.:. LB-34
Initial Mass + cont. (g): 176.23 Initial Mass + cont. (g): 172.17
Dry Mass + cont. (g):| 175.90 Dry Mass + cont. (g): 171.84
Mass of cont. (g):| 33.25 Mass of cont. (g):| 32.89
Water content (%):  0.23 Water content (%): 0.24
Total unit weight (pcf):  170.66 Failure Photo Total unit weight (pcf):  170.67
Dry unit weight (pcf): 170.27 Dry unit weight (pcf):  170.26
Splitting Tensile Strength (psi) 627.86 Splitting Tensile Strength (psi) 1820.91
Hatch Mott MacDonald 353754 Penn East Pipeline DATA SHEET
SPLITTING TENSILE STRENGTH TEST
ta: B-11
TerraSense, LLC 7978-15004 Sta
Run: R-17 Depth: 90.95-91.13 ft.

Analysis File: D3967V4.xls (9/09)

sp-b11r17.xIs

8/7/2015



Project Number: 7978-15004

SPLITTING TENSILE (Brazilian) TEST
ASTM D 3967

Test by: AM Sta: B-14

Project Name: Penn East Pipeline

Test Date: 7/23/15 Run: R-10

SPECIMEN READINGS

Test Number:

A

Depth: 64.03-67.25

Test Number: B
Depth: 64.03-67.25

Specimen mass(gm):  75.46 Specimen mass(gm):  81.73
Thickness Diameter Thickness Diameter
(inch) (inch) (inch) (inch)
0.546 1.987 0.586 1.984
0.558 1.989 0.617 1.990
0.549 1.984 0.598 1.994
Average 0.551 1.987 Average 0.600 1.989
Thickness / Diameter, (t/d):  0.28 Thickness / Diameter, (t/d):  0.30
t/D ratio between 0.2 and 0.75 yes t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter inch Largest Grain Diameter inch
Data Acquisition File, b14rl10a Data Acquisition File b14r10b
Maximum Load 973 Ib Maximum Load 1728 Ib
After Test After Test
Container No.:| LB-19 Container No.:| LB-11
Initial Mass + cont. (g):| 106.22 Initial Mass + cont. (g):| 112.45
Dry Mass + cont. (g): 105.84 Dry Mass + cont. (g):. 112.06
Mass of cont. (g): 34.33 Mass of cont. (g): 32.91
Water content (%):  0.53 Water content (%):  0.49
Total unit weight (pcf):  168.39 Failure Photo Total unit weight (pcf):  166.90
Dry unit weight (pcf): 167.50 Dry unit weight (pcf):  166.08
Splitting Tensile Strength (psi) 566.09 Splitting Tensile Strength (psi) 921.21
Hatch Mott MacDonald 353754 Penn East Pipeline DATA SHEET
SPLITTING TENSILE STRENGTH TEST
Sta: B-14
TerraSense, LLC 7978-15004
Run: R-10 Depth: 64.03-67.25 ft.

Analysis File: D3967V4.xls (9/09)

sp-b14r10.xIs

8/7/2015



Hatch Mott MacDonald
Penn East Pipeline Beltzville Lake

SUMMARY OF ROCK TESTING

SAMPLE IDENTIFICATION | STATE PROPERTIES ENGINEERING PROPERTY TESTS |REMARKS
Boring | Run Depth WATER [TOTAL| DRY | TEST |ORIENTATION| Brazilian
CONTENT| UNIT |[UNIT | TYPE (ASTM D3967)
1) WGT. |WGT. SPLITTING
) TENSILE
STRENGTH
(%) (pcf) | (pcf) 3) (psi)
B12 | 32 | 191.1-191.2 0.25 170.9 [ 1704| B A 807
B12 | 32 | 191.2-191.3 0.22 171.9 [1715] B B 501
B13 | 33 [196.25-196.35] 0.53 171.7 | 1708] B A 590
B13 | 33 [196.35-196.45] 054 | 1722 [171.3] B B 727
B16 | 26 | 141.7-141.8 0.21 171.4 [1710] B A 942
B16 | 26 | 141.8-141.9 0.26 170.9 [1705] B B 876
B17 | 17 | 46.7-46.8 0.20 172.6 [172.3] B A 1024
B17 | 17 | 46.8-46.9 0.19 1725 [1722] B B 1047

Notes: (1) Water contents determined after trimming and shearing.

(2) Test Type Abbreviations: B: Brazilian Splitting Tensile
(3) A and B orientations approximately perpendicular to other orientation.

Prepared by: MHC
Reviewed by: GET
Date: 2/10/2016

TerraSense, LLC

45H Commerce Way

Totowa, NJ 07512

Project No.: 7978-16001
File: RockSummaryla.xlsx

Page 1 of 1




SPLITTING TENSILE (Brazilian) TEST

Specimen mass(gm): _ 140.12

Thickness Diameter
(inch) (inch)

1.012 1.986

1.013 1.981

1.012 1.982
Average 1.012 1.983

Thickness / Diameter, (t/d):  0.51

t/D ratio between 0.2 and 0.75  yes
Largest Grain Diameter|:|inch

Data Acquisition File B12-R32-A
Maximum Load| 2545 |lIb |
After Test

Container No.: 404

I

Initial Mass + cont. (g):

Dry Mass + cont. (9):

Mass of cont. (g):
Water content (%):  0.25
Total unit weight (pcf): 170.85
Dry unit weight (pcf):  170.43
Splitting Tensile Strength (psi) 807.43

ASTM D 3967
Project Number: 7978-16001 Test by: MHC Boring: B12
Project Name: Penn East Pipeline Beltzville Lake Test Date: 2/5/16 Run: 32
SPECIMEN READINGS
Test Number: A Test Number: B
Depth: 191.1-191.2 Depth: 191.2-191.3

Specimen mass(gm):  143.48

Thickness Diameter
(inch) (inch)

1.034 1.981
1.032 1.980
1.034 1.979
Average 1.033 1.980

Thickness / Diameter, (t/d):  0.52

t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter\:| inch

Data Acquisition File  B12-R32-B
Maximum Load 1610 Ib
After Test

Container No.: 107

Initial Mass + cont. (g): 354.73

Dry Mass + cont. (g):| 354.41

Mass of cont. (g): 211.3

Water content (%):  0.22
Total unit weight (pcf): 171.91
Dry unit weight (pcf):  171.53
Splitting Tensile Strength (psi) 501.20

Failure Photo

Hatch Mott MacDonald 353754AE01 Penn East Pipeline
SPLITTING TENSILE STRENGTH TEST]
TerraSense, LLC 7978-16001 Beltzville Lake Boring: B12
Run: 32 Depth: 191.1-191.2 ft.

Analysis File: D3967V4.xls (9/09)

2/10/2016

BR-B12-R32.xIsx



SPLITTING TENSILE (Brazilian) TEST

Depth: 196.25-196.35
Specimen mass(gm): 132.43

Thickness Diameter
(inch) (inch)

0.957 1.977

0.960 1.978

0.957 1.975
Average 0.958 1.977

Thickness / Diameter, (t/d):  0.48
t/D ratio between 0.2 and 0.75 yes

Largest Grain Diameter|:|inch

Data Acquisition File B13-R33-A
Maximum Load| 1754 Ib
After Test

Container No.: 958
350.01
349.31
Mass of cont. (g): 217.66

Water content (%): 0.53

Total unit weight (pcf): 171.70
Dry unit weight (pcf): 170.80

Splitting Tensile Strength (psi) 589.93

Initial Mass + cont. (g):

Dry Mass + cont. (Q):

Failure Photo

ASTM D 3967
Project Number: 7978-16001 Test by: MHC Boring: B13
Project Name: Penn East Pipeline Beltzville Lake Test Date: 2/5/16 Run: 33
SPECIMEN READINGS
Test Number: A Test Number: B

Depth: 196.35-196.45
Specimen mass(gm): 139.71

Thickness Diameter
(inch) (inch)

1.009 1.974

1.009 1.975

1.010 1.977
Average 1.009 1.975

Thickness / Diameter, (t/d):  0.51

t/D ratio between 0.2 and 0.75 yes

~ Largest Grain Diameter\:| inch

Data Acquisition File  B13-R33-B
Maximum Load 2275 Ib
After Test

Container No.: 526

Initial Mass + cont. (g): 348.91
Dry Mass + cont. (g): 348.16
Mass of cont. (g):| 209.24
Water content (%): 0.54
Total unit weight (pcf): 172.19
Dry unit weight (pcf): 171.26

Splitting Tensile Strength (psi) 726.78

353754AE01 Penn East Pipeline

Hatch Mott MacDonald

TerraSense, LLC 7978-16001 Beltzville Lake

SPLITTING TENSILE STRENGTH TEST|
Boring: B13
Run: 33 Depth: 196.25-196.35 ft.

2/10/2016

Analysis File: D3967V4.xls (9/09)

BR-B13-R33.xlsx



SPLITTING TENSILE (Brazilian) TEST

ASTM D 3967
Project Number: 7978-16001 Test by: MHC Boring: B16
Project Name: Penn East Pipeline Beltzville Lake Test Date: 2/5/16 Run: 26
SPECIMEN READINGS
Test Number: A Test Number: B
Depth: 141.7-141.8 Depth: 141.8-141.9
Specimen mass(gm): 135.22 Specimen mass(gm):  138.69

Thickness Diameter

(inch) (inch) (inch) (inch)

0.977 1.981 1.003 1.980

0.977 1.980 1.005 1.981

0.975 1.980 1.004 1.980

Average 0.976 1.980 Average 1.004 1.980
Thickness / Diameter, (t/d):  0.49 Thickness / Diameter, (t/d):  0.51

t/D ratio between 0.2 and 0.75  yes

Largest Grain Diameter|:|inch Largest Grain Diameter inch
Data Acquisition File B16-R26-A Data Acquisition File  B16-R26-B
Maximum Load, 2860 |Ib Maximum Load 2734 Ib
After Test After Test
Container No.: 75 Container No.: 68

Initial Mass + cont. (g):| 347.48
Dry Mass + cont. (g): 347.19

Mass of cont. (g): 212.29
Water content (%):  0.21

Thickness Diameter

t/D ratio between 0.2 and 0.75 yes

Initial Mass + cont. (g): 349.65
Dry Mass + cont. (g):| 349.29

Mass of cont. (g):| 210.97
Water content (%):  0.26

Total unit weight (pcf):  171.39 Failure Photo Total unit weight (pcf):  170.94
Dry unit weight (pcf):  171.02 Dry unit weight (pcf):  170.50
Splitting Tensile Strength (psi) 942.01 Splitting Tensile Strength (psi) 875.76
Hatch Mott MacDonald 353754AE01 Penn East Pipeline
SPLITTING TENSILE STRENGTH TEST
Boring: B16

TerraSense, LLC 7978-16001 Beltzville Lake

Run: 26 Depth: 141.7-141.8 ft.

Analysis File: D3967V4.xls (9/09) 2/10/2016

BR-B16-R26.xIsx



SPLITTING TENSILE (Brazilian) TEST

Depth: 46.7-46.8
Specimen mass(gm): _ 139.63

Thickness Diameter
(inch) (inch)

1.002 1.980

1.001 1.981

1.001 1.979
Average 1.001 1.980

Thickness / Diameter, (t/d):  0.51
t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter|:|inch

Data Acquisition File, B17-R7-A
Maximum Load| 3187 b
After Test

Container No.: 514

Initial Mass + cont. (g):| 356.83
Dry Mass + cont. (g): 356.55

Mass of cont. (g): 217.37
Water content (%):  0.20
Total unit weight (pcf): 172.62
Dry unit weight (pcf):  172.27
Splitting Tensile Strength (psi) 1023.68

Failure Photo

ASTM D 3967
Project Number: 7978-16001 Test by: MHC Boring: B17
Project Name: Penn East Pipeline Beltzville Lake Test Date: 2/5/16 Run: 17
SPECIMEN READINGS
Test Number: A Test Number: B

Depth: 46.8-46.9
Specimen mass(gm):  142.03

Thickness Diameter
(inch) (inch)

1.018 1.980
1.020 1.982
1.018 1.980

Average 1.018 1.981

Thickness / Diameter, (t/d):  0.51

t/D ratio between 0.2 and 0.75 yes
Largest Grain Diameter\:| inch

Data Acquisition File B17-R7-B
Maximum Load 3318 Ib
After Test

Container No.: 474

Initial Mass + cont. (g): 335.61

Dry Mass + cont. (g): 335.34

Mass of cont. (g):| 193.61

Water content (%):  0.19
Total unit weight (pcf): 172.48
Dry unit weight (pcf):  172.15
Splitting Tensile Strength (psi) 1047.35

353754AE01

Hatch Mott MacDonald Penn East Pipeline

TerraSense, LLC 7978-16001 Beltzville Lake

SPLITTING TENSILE STRENGTH TEST]
Boring: B17
Run: 17 Depth: 46.7-46.8 ft.

2/10/2016

Analysis File: D3967V4.xls (9/09)

BR-B17-R7.xlsx



Hatch Mott MacDonald

Penn East Pipeline Beltzville Lake
SUMMARY OF ROCK TESTING

SAMPLE IDENTIFICATION STATE PROPERTIES ENGINEERING PROPERTY TESTS |REMARKS
Boring | Run Depth WATER [TOTAL| DRY | TEST | ORIENTATION Brazilian
CONTENT| UNIT |UNIT | TYPE (ASTM D3967)
Q) WGT. | WGT. SPLITTING
2 TENSILE
STRENGTH
(%) (pcf) | (pcf) 3) (psi)
B-15 21 | 120.5-120.6 0.28 171.0 [ 170.5 B A 745
B-15 21 | 120.6-120.7 0.31 171.3 [ 170.8 B B 1542
B-Poh-1| 32 | 193.3-193.4 0.29 171.3 [ 170.8 B A 1380
B-Poh-1| 32 | 193.4-193.5 0.29 170.5 [ 170.0 B B 1134
Notes: (1) Water contents determined after trimming and shearing.

(2) Test Type Abbreviations: B: Brazilian Splitting Tensile

(3) A and B orientations approximately perpendicular to other orientation.

Prepared by: MHC
Reviewed by: GET
Date: 2/17/2016

TerraSense, LLC

45H Commerce Way
Totowa, NJ 07512

Project No.: 7978-16001
File: RockSummarylb.xlsx

Page 1 of 1



SPLITTING TENSILE (Brazilian) TEST

Test Number: A
Depth: 120.5-120.6

Specimen mass(gm):  134.94

Thickness Diameter

(inch) (inch)
0.975 1.981
0.977 1.982
0.974 1.983
Average 0.975 1.982

Thickness / Diameter, (t/d):  0.49

t/D ratio between 0.2 and 0.75  yes
Largest Grain Diameter|:|inch

Data Acquisition File B15-R21-A
Maximum Load| 2261 b
After Test

Container No.: BB
187.27
186.90

Mass of cont. (g): 52.40
Water content (%):  0.28 A

Initial Mass + cont. (g):

Dry Mass + cont. (9):

ASTM D 3967
Project Number: 7978-16001 Test by: GET Boring: B-15
Project Name: Penn East Pipeline Beltzville Lake Test Date: 2/15/16 Run: 21
SPECIMEN READINGS
Test Number: B

Failure Photo

Depth: 120.6-120.7

Specimen mass(gm): 133.64

Thickness Diameter

(inch) (inch)
0.963 1.982
0.963 1.983
0.964 1.982
Average  0.963 1.982

Thickness / Diameter, (t/d):  0.49

t/D ratio between 0.2 and 0.75  yes
Largest Grain Diameter\:| inch

Data Acquisition File  B15-R21-B
Maximum Load 4624 Ib
After Test

Container No.: L50

Initial Mass + cont. (g): 195.55
Dry Mass + cont. (g): 195.14
Mass of cont. (g): 61.98

Water content (%):  0.31
Total unit weight (pcf): 171.30
Dry unit weight (pcf):  170.77
Splitting Tensile Strength (psi) 1541.76

Penn East Pipeline

Total unit weight (pcf): 170.95

Dry unit weight (pcf):  170.48

Splitting Tensile Strength (psi) 744.98
Hatch Mott MacDonald 353754AE01
TerraSense, LLC 7978-16001

Beltzville Lake

SPLITTING TENSILE STRENGTH TEST]
Boring: B-15
Run: 21 Depth: 120.5-120.6 ft.

Analysis File: D3967V4.xls (9/09)

2/17/2016

BR-B15-R21.xIsx



SPLITTING TENSILE (Brazilian) TEST
ASTM D 3967

Project Number: 7978-16001

Test by: GET Boring: B-Poh-1

Project Name: Penn East Pipeline Beltzville Lake

Test Date: 2/15/16 Run: 32

SPECIMEN READINGS

Test Number: A
Depth: 193.3-193.4

Specimen mass(gm):  119.47

Thickness Diameter
(inch) (inch)

0.864 1.982
0.861 1.982

0.860 1.982

Average 0.862 1.982

Thickness / Diameter, (t/d):  0.43

t/D ratio between 0.2 and 0.75  yes
Largest Grain Diameter|:|inch

Data Acquisition File, ST-R32A
Maximum Load| 3701 b
After Test

Container No.: J5
174.79
174.45

Initial Mass + cont. (g):

Dry Mass + cont. (9):

Mass of cont. (g): 55.45
Water content (%):  0.29
Total unit weight (pcf): 171.29
Dry unit weight (pcf):  170.80
Splitting Tensile Strength (psi) 1379.96

Failure Photo

Test Number: L
Depth: 193.4-193.5

Specimen mass(gm):  98.77

Thickness Diameter
(inch) (inch)

0.717 1.982
0.718 1.982

0.712 1.981
Average 0.716 1.982
Thickness / Diameter, (t/d):  0.36
t/D ratio between 0.2 and 0.75  yes
Largest Grain Diameter\:| inch

Data Acquisition File ST-R32B
Maximum Load 2527 Ib
After Test

Container No.: L62
161.17
Dry Mass + cont. (g): 160.88
Mass of cont. (g): 62.45

Water content (%):  0.29

Total unit weight (pcf): 170.47

Dry unit weight (pcf):  169.97

Splitting Tensile Strength (psi) 1134.34

Initial Mass + cont. (g):

Hatch Mott MacDonald 353754AE01 Penn East Pipeline

TerraSense, LLC 7978-16001 Beltzville Lake

SPLITTING TENSILE STRENGTH TEST]
Boring: B-Poh-1
Run: 32 Depth: 193.3-193.4 ft.

Analysis File: D3967V4.xls (9/09) 2/17/2016

BR-POH-1-R32.xIsx
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III VibraTech

REPORT
Craig Testing Laboratories, Inc.
TO 5439 Harding Highway
POBox427
Mays Landing, New Jersey 08330
Attn: Mr. Eduardo Freire, P.E.
DATE February 4, 2016
SUBJECT

Vibration Monitoring Report for
Craig Testing Laboratories, Inc.
Penn East Pipeline project
Lehighton, Pennsylvania

January 28, 29 and February 1, 2016

Re: Core Drilling Activities for Boring #B-15

COPY NUMBER OF



| III VibraTech

VibraTechinc.com

February 4, 2016

. 109 East First Street
Mr. Eduardo Freire, P.E. P.0. Box 577
Craig Testing Laboratories, Inc. Hazleton, PA 18201
5439 Harding Highway P O Box 427 Phone 570.455.5861
Mays Landing, New Jersey 08330 Fax  570.455.0626
Re: Penn East Pipeline project

Core Drilling Activities for Boring #B-15
Lehighton, Pennsylvania

Dear Mr. Freire:

The following report is based upon the results of vibration monitoring results of the
core drilling activities for Boring #B-15 conducted on January 28, 29 and February 1,
2016 at the above referenced project. The recorded vibration levels were compared
to the 0.75 in/sec vibration criteria provided to Vibra-Tech Engineers, Inc., by Mr.
Eduardo Freire, P. E., of Craig Testing Laboratories, Inc..

The report contains the original seismograph records obtained during the core drilling
activities for Boring #B-15. All of the recorded vibration levels were below and in
conformance with the above mentioned vibration criteria.

Please refer to our report, the individual report forms and the original seismograph
records in the appendix of this report for specific recording locations and intensities.

Respectfully submitted,

VIBRA-TECH ENGINEERS, INC.

Robert C. Perilla
Field Representative

Vice President

RCP/ly

VT#11160540

Vibra-Tech Engineers, Inc. shall not be liable for any claims of tangible property damage where such
damage is not solely, directly, and physically caused by Vibra-Tech Engineers, Inc. Additionally, Vibra-Tech
Engineers, Inc. shall not be liable, in whole or in part, for any claims of tangible property damage brought
by or on behalf of third-party claims.




February 4, 2016

Vibration Monitoring Report for
Craig Testing Laboratories, Inc.

Penn East Pipeline project
Lehighton, Pennsylvania
January 28, 29 and February 1, 2016

Introduction

Vibration monitoring authorized by Craig Testing Laboratories, Inc. was conducted by Vibra-Tech
Engineers, Inc., at the above referenced project. Ground vibrations resulting from the core drilling
activities for Boring #B-15 were monitored on January 28, 29 and February 1, 2016. The recorded
vibration levels were compared to the 0.75 in/sec vibration criteria provided to Vibra-Tech Engineers,

Inc., by Mr. Eduardo Freire, P. E., of Craig Testing Laboratories, Inc..

Scope and Condition of Study
Vibra-Tech Engineers, Inc., conducted on-site vibration monitoring of the core drilling activities for
Boring #B-15 (N40°53.008’ W075°33.2016’) on the Penn East Pipeline project Lehighton, Pennsylvania.

The core boring tests were in conjunction with the proposed pipeline construction.

Vibration Monitoring

A vibration monitoring seismograph equipped with a triaxial geophone was utilized to monitor ground
vibrations between the core boring activities and an existing water pipeline located adjacent to the
activities. The seismograph was programmed to continuously record and store the highest peak particle

velocity at 15 second intervals.

Instrumentation

The seismographs used for this project directly measure particle velocity in three mutually perpendicular
planes of motion. The seismographs have a dynamic range of 10 in/sec and a sample rate of 1,024
samples per second per channel. The entire system is calibrated internally prior to and after each

monitoring period in addition to an annual shake table calibration.

The Vibra-Tech seismographs are four channel recorders that directly measure particle velocity in three

mutually perpendicular directions. “Particle Velocity” is defined as “how fast a particle is moved by

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626




Craig Testing Laboratories, Inc.
Penn East Pipeline Core Drilling Activities Boring #B-15
Lehighton, Pennsylvania 2

passing waves, measured in inches per second”. The fourth channel employed for monitoring air

overpressure is not applicable for this study.

The data is stored on the seismograph’s internal memory, (when trigger levels are exceeded) and
processed into analog printouts. Analog representations of this data are included in the appendix at the
end of this report. The three (3) ground vibration traces are individually labeled. The trace labeled
“longitudinal” represents horizontal motion along a line between the recorder and the energy source.
The trace labeled “transverse” represents horizontal motion at right angles to the energy source. The

“vertical” trace represents particle velocity in that plane of motion.

Vibration and Vibration Measurements

The measurement of vibration involves quantifying the rate and amount of oscillation occurring in a
vibrating body. The rate of motion, or the number of vibrations occurring in a given time frame, usually
one second, is called the frequency of the motion, which is described as the number of cycles/second

(cps) or Hertz (Hz).

The amount of movement associated with a vibration can be measured in terms of displacement,
velocity, or acceleration. Displacement is a measure of the physical distance traveled from a position of
equilibrium or base line. Velocity is a measure of the speed at which the displacement occurred and
acceleration is a measure of the change in velocity occurring during the vibration event. The
relationships between displacement, velocity, and acceleration are also dependent upon the frequency

of the motions measured. The seismograph used to record at this site measures vibration in velocity.

Results of the Monitoring

Monitoring information including the equipment used in the core drilling activities, the vibration
monitoring location, distance from the core drilling activities and recorded peak particle velocity
histogram charts are included in the appendix of this report. Each histogram contains three plots

representing vibration amplitudes for each plane of motion.

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626




Craig Testing Laboratories, Inc.
Penn East Pipeline Core Drilling Activities Boring #B-15
Lehighton, Pennsylvania 3

Conclusions
All of the recorded vibrations were below and in conformance with the limit 0.75 in/sec vibration

criteria provided to Vibra-Tech Engineers, Inc., by Mr. Eduardo Freire, P. E., of Craig Testing Laboratories,

Inc.

If you have any questions, or if we may be of further assistance, please feel free to contact our office.

Respectfully submitted,

VIBRA-TECH ENGINEERS, INC.

Robert C. Perilla
Field Representative

Vice President

RCP/ly
VT#11160443

Vibra-Tech Engineers, Inc. shall not be liable for any claims of tangible property damage where such damage is not solely,
directly, and physically caused by Vibra-Tech Engineers, Inc. Additionally, Vibra-Tech Engineers, Inc. shall not be liable, in whole
or in part, for any claims of tangible property damage brought by or on behalf of third-party claims.

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626
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7 vibratech VIBRATION MONITORING REPORT
| Client: -
109 E. First Street C m( g’
fimlto, P 18201 Project: v
?70-455-3861 fax: 570-455-0626 / / é 05y P{m é’){'i
Vibration Source: fo// /Q 5 CmE 70X
- :
Specification/Limit: 0175 })J,A K
Caution Level: 0,6 NG /f eC
Event Activity . Dile Start AStop Work Seismograph Location Distanca Results
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*___Actual pile #s from pile plan
___Not actual pile #s; for tracking only.

__Measured distan
__ Estimated distan

Seismograph: EZQ?Z‘% ,
Range: O—10 Mwfiec

Downloaded by:
printed bv:

Field Technician: @g‘/

Date: /5




ViBra -TECH

The Vibration Monitoring Experts

Event Report

Histogram Start Time 08:02:20 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Il
Histogram Finish Time 08:17:24 January 28, 2016 Battery Level 6.0 Volts
Number of Intervals 60 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TA.BW1
Sample Rate 1024sps
Notes
Location:
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.0400 0.0250 0.0300 in/s
ZC Freq 47 73 47 Hz
Date Jan28'16 Jan28'16 Jan 28'16
Time 08:17:05 08:11:50 08:15:35
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.8 7.7 7.7 Hz

Overswing Ratio 3.8 3.7 4.2

Peak Vector Sum 0.0412 in/s on January 28, 2016 at 08:17:05

N/A: Not Applicable

!III!I]!IIIII({I!IF!II!I

N O Y A O N O B A N B R

O o Y

Long M A w o B » ' N E NN N TN Sl RS R RN I 0.0
4 ”\\
I/
Vert n " n P x wn BN N mEonx ------llllllll_lnl.--ll||Il|l- 0.0
B LR B e B e i e e S Y
08:02:35 08:08:35 08:14:35 08:17:20
Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 '16

Time Scale: 15 seconds /div

Printed: January 29, 2016 (V 7.03 - 7.01)

Amplitude Scale: Geo: 0.0500 in/s/div

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




ViBra -TEcH

The Vibration Monitoring Experts

Histogram Start Time

08:19:57 January 28, 2016

Histogram Finish Time 08:30:25 January 28, 2016

Number of Intervals

41 at 15 seconds

Range Geo :10.00 in/s
Sample Rate 1024sps
Notes
Location:
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long
PPV 0.0450 0.0300 0.0250
ZC Freq 43 >100 51
Date Jan 28'16 Jan 28'16 Jan 28'16
Time 08:25:42  08:24:27 08:24:57
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.7 7.7
Overswing Ratio 3.9 3.7 4.2

Event Report

Serial Number BB8334 V 7.04-8.0 EVERLERT I

Battery Level 6.0 Volts
Calibration July 20, 2015 by Vibra-Tech Inc.
File Name J334G7TB.591

in/s

Hz

Hz

Peak Vector Sum 0.0453 in/s on January 28, 2016 at 08:25:42

N/A:  Not Applicable

Li N S Ty O S S A I O T | N I Y O T A R
T \
Long PR T | Ll v i §ox o e v Ly L. " n 0.0
Vert L m_m m w w_ R w0 w N . 0 0 RN NN NN OE ER | B R 0.0
Tran e o B HH'HHHHTj — 00
08:20:12 08:26:12 08:30:12
Jan 28 '16 Jan 28 '16 Jan 28 16

Time Scale: 15 seconds /div

Printed: January 29, 2016 (V 7.03 - 7.01)

Amplitude Scale: Geo: 0.0500 in/s/div

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




ViBra -TecH . . Event Report

The Vibration Monitoring Experts

Histogram Start Time  08:31:19 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT IlI
Histogram Finish Time 09:08:18 January 28, 2016 Battery Level 6.0 Volts

Number of Intervals 147 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TB.O71

Sample Rate 1024sps

Notes
Location:
Client:

User Name:
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0400 0.0300 0.0400 in/s
ZC Freq 51 64 64 Hz
Date Jan28'16 Jan28'16 Jan 28'16
Time 08:31:49 08:33:04 08:32:04
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.7 76 Hz
Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.0461 in/s on January 28, 2016 at 08:55:19

N/A: Not Applicable

JJ_I_IHIIIHIHH!IIIHII LD L L L IIlIllIIlIIIIIHHIIlIIiFI

Long  ULLLLIILERIILAE R ORULEE L RO ERUA AR AR LALEEELE RO RO UL LLE RS EL Lr st ten
Vert llI||||||l|l|l|llI|IIlllllllllllllllllllIlIllllllIIIIIlllllIllllllllllllllllllIIIIIIlIllIIIIIllIluIIIIIIIIIIIllllllllllIIllllllllllll.nnluull
NG
Tran Jllllllllllllllh|||||||InllllIlll||||llllllIllI|lllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIllllIIIIII.ullllIIIlIIIlllllllIIlIll[lIlIIIIIlIu...uu.l.
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08:31:34 08:37:34 08:43:34 08:49:34 08:55:34 09:01:34 09:07:34
Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 16 Jan 28 16 Jan 28 '"16 Jan 28 '16
Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.

0.0

0.0

0.0




ViBra -TEcH

The Vibration Monitoring Experts

Event Report

Histogram Start Time  09:09:15 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Il
Histogram Finish Time 09:20:31 January 28, 2016 Battery Level 6.0 Volts
Number of Intervals 45 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TD.FF1
Sample Rate 1024sps
Notes
Location:
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.0250 0.0300 0.0300 in/s
ZC Freq 25 47 86 Hz
Date Jan28'16 Jan28'16 Jan 28'16
Time 09:18:45 09:18:45 09:18:45
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.8 7.7 7.7 Hz

Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.0374 in/s on January 28, 2016 at 09:18:45

N/A:

Long

Vert

Tran

Printed:

Not Applicable
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B N N N N N N W ON N NN e e n Box oy Noxowoxonowwon w x xnon LN - 0.0
I B O Rt | 1 | A R I | | L Y Y B It 1 ’ .
09:09:30 09:15:30 09:20:30
Jan 28 '16 Jan 28 '16 Jan 28 16

Time Scale: 15 seconds /div

January 29, 2016 (V 7.03 - 7.01)

Amplitude Scale: Geo: 0.0500 in/s/div

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




ViBra -TECH . Event Report

The Vibration Monitoring Experts

Histogram Start Time  09:43:22 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Ill
Histogram Finish Time 10:38:15 January 28, 2016 Battery Level 6.0 Volts

Number of Intervals 219 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TF.0A1

Sample Rate 1024sps

Notes
Location:
Client:

User Name:
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0750 0.1000 0.120 in/s
ZC Freq 47 73 64 Hz
Date Jan28'16 Jan28'16 Jan 28'16
Time 10:21:37  10:21:37  10:21:37
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.6 76 Hz
Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.131 in/s on January 28, 2016 at 10:21:37

N/A: Not Applicable

lHIHIIII!IHHIIIIIIII LU L L b b b b b gl IIIIIIIIIIHI

Long

Vert

Tran -MW%HWH&HHHH&HMHHHWWWWWWHMLWHHHWWWF—‘

09:43:52 09:55:52 10:07:52 10:19:52 10:31:52 10:38:15
Jan 28 16 Jan 28 '16 Jan 28 16 Jan 28 16 Jan 28 '16 Jan 28 '16
Time Scale: 30 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div . Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc. .

0.0

0.0

0.0




VBrA.-TECH 4 Event Report

The Vibration Monitoring Experts

Histogram Start Time 10:39:18 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT IlI
Histogram Finish Time 11:18:48 January 28, 2016 Battery Level 6.0 Volts

Number of Intervals 158 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TH.LI1

Sample Rate 1024sps

Notes
Location:
Client:

User Name:
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0350 0.0350 0.0300 in/s
ZC Freq 32 64 73 Hz
Date Jan28'16 Jan28'16 Jan 28'16
Time 10:42:48 10:42:48 11:12:03
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.6 76 Hz
Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.0439 in/s on January 28, 2016 at 11:12:03

N/A:  Not Applicable

‘HHIIIIHIHlIIHHIII,IIIlIIIIIHIIIHIIIHII D O L L L
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Vert m|umu|uu..1l.l...u...llu...u......u.nunlnuu||nnm1..nuuu............Ilm..muu...nu|nn..I...u.l..u...um..uu.umm 0.0
i 1~
1 | \\/_
; | L
Tran ||IHHHHHHTH'?:Hﬂﬂ||HH|!HF'HHHHHHTHHf'H!f'H!HHW'HHHH?H1HfHHH"?HHH?H'f'HHHHHWHHH”HHHHHHUHHH?HHT 0.0
10:39:33 10:45:33 10:51:33 10:57:33 11:03:33 11:09:33 11:15:33  11:18:48
Jan 28 '16 Jan 28 16 Jan 28 '16 Jan 28 16 Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 16
Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




VBrA TECH . , Event Report

The Vibration Monitoring Experts

Histogram Start Time ~ 11:19:46 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT IlI
Histogram Finish Time 13:03:28 January 28, 2016 Battery Level 6.1 Volts

Number of Intervals 414 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TJ.GY1

Sample Rate 1024sps

Notes
Location:
Client:

User Name:
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.170 0.0900 0.220 in/s
ZC Freq 73 64 64 Hz
Date Jan 28'16 Jan 28'16 Jan 28'16
Time 11:54:01  11:54:.01  11:54:01
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.6 76 Hz
Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.227 in/s on January 28, 2016 at 11:54:01

N/A: Not Applicable

LL[IIIHIIIHIHHIIIIH NN RN NN NN NN AN RN RN NS RENRENNNRARNNE Rl RERNATE
1 o
Long .l.--.------..-l-l......-.l...lll || FPTTT O PITY FERSETTT T e o S 0.0
]
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Tran - 0.0
11:20:46 11:44:46 12:08:46 12:32:46 12:56:46
Jan 28 '16 Jan 28 16 Jan 28 '16 Jan 28 '16 Jan 28 '16
Time Scale: 1 minute /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




ViBra -TecH | , Event Report

The Vibration Monitoring Experts

Histogram Start Time 13:04:37 January 28, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Il
Histogram Finish Time 14:34:51 January 28, 2016 Battery Level 6.1 Volts

Number of Intervals 360 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J334G7TO.BP1

Sample Rate 1024sps

Notes
Location:
Client:
User Name.
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0550 0.0450 0.0500 in/s
ZC Freq >100 85 >100  Hz
Date Jan 28'16 Jan28'16 Jan 28'16
Time 13:19:37  13:09:37  13:19:37
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.7 7.6 76 Hz
Overswing Ratio 3.9 3.7 4.2

Peak Vector Sum 0.0709 in/s on January 28, 2016 at 13:19:37

N/A: Not Applicable

]_LLLHHHHIHHIIHIHIIIHHIHIlIIlIIIHIIH A L] HHHHHHIHIHHIII!IHIIIIIH!
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Vert Jullnnuhlullnul'nlunll bbbt i s e o s IFPPPPITI PO AR 0.0
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13:05:07 13:17:07 13:29:07 13:41:07 13:53:07 14:05:07 14:17:07 14:29:07
Jan 28 '16 Jan 28 16 Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 '16 Jan 28 '16
Time Scale: 30 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




ViBra -TECH

The Vibration Monitoring Experts

Histogram Start Time

14:35:48 January 28, 2016

Histogram Finish Time 15:22:32 January 28, 2016

Number of Intervals 186 at 15 seconds
Range Geo:10.00 in/s
Sample Rate 1024sps
Notes
Location:
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long
PPV 0.0300 0.0300 0.0250
ZC Freq 51 57 64
Date Jan28'16 Jan 28'16 Jan 28 '16
Time 14:39:48 14:46:48 14:39:48
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.8 7.6 7.6
Overswing Ratio 3.9 3.7 4.2

Event Report

Serial Number BB8334 V 7.04-8.0 EVERLERT |

Battery Level 6.1 Volts
Calibration

File Name J334G7TS.JO1

in/s
Hz

Hz

Peak Vector Sum 0.0439 in/s on January 28, 2016 at 14:46:48

N/A: Not Applicable

July 20, 2015 by Vibra-Tech Inc.
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Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 29, 2016 (V 7.03 - 7.01)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.
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/[[ VibraTech VIBRATION MONITORING REPORT
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ViBra -TEcH Event Report

The Vibration Monitoring Experts

Histogram Start Time  08:25:08 January 29, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT IlI
Histogram Finish Time 09:08:29 January 29, 2016 Battery Level 6.2 Volts*
Number of Intervals 173 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo0:10.00 in/s File Name J334G7V6.1W1
Sample Rate 1024sps
Notes
Location: ) _
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.120 0.0950 0.0900 in/s
ZC Freq 73 >100 >100 Hz
Date Jan29'16 Jan29'16 Jan29'16
Time 08:36:08 08:36:08 08:36:08
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.6 7.6 76 Hz

Overswing Ratio 4.0 3.7 41

Peak Vector Sum 0.168 in/s on January 29, 2016 at 08:36:08

N/A: Not Applicable

JIIIIIIH}I|HIHIHlIIIIIIHIIIIIIIIIHIHHI L L L] HHIIIHIHIIIIIIIIHIlHI|

I.nu|lu|l.uu..-mm...-mm...ml.l.....nI..u...|mn...!-ll......nmu.....mml LU L

Long

ekl e un o o 1l||llulllulu|||||lInlIAIlnnnnlnnnnnHull dheoeeed s e e et

] \/f\
J N |

Vert

1

{

08:49:23 08:55:23 :01:
Jan 29 16

08:37:23 H
Jan 29 16

:37: 08:43:23
Jan 29 '16

08:31:23 :43:
Jan 29 '16

08:25:23 :
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Jan 29 '16
Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.

Jan 29 '16

Dynamic Geo Cal.
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0.0

0.0




ViBra -TECH Event Report

The Vibration Monitoring Experts

Histogram Start Time  09:09:21 January 29, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Ill

Histogram Finish Time 12:35:16 January 29, 2016 Battery Level 6.1 Volts
Number of Intervals 823 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo:10.00 in/s File Name J334G7Vv8.3L1
Sample Rate 1024sps
Notes
Location:
Client:
User Name:
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.305 0.200 0.340 in/s
ZC Freq 57 >100 51 Hz
Date Jan29'16 Jan29'16 Jan 29'16
Time 10:17:21 10:17:21 10:17:21
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.7 7.6 76 Hz

Overswing Ratio 4.0 3.7 4.2

Peak Vector Sum 0.384 in/s on January 29, 2016 at 10:17:21

N/A: Not Applicable
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09:11:21 09:59:21 10:47:21 11:35:21 12:23:21
Jan 29 '16 Jan 29 "16 Jan 29 '16 Jan 29 '16 Jan 29 '16

Time Scale: 2 minutes /div. Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 29, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




ViBrRA - TECH _ Event Report

The Vibration Monitoring Experts

Histogram Start Time 12:36:30 January 29, 2016 Serial Number BB8334 V 7.04-8.0 EVERLERT Ill
Histogram Finish Time 14:28:33 January 29, 2016 Battery Level 6.1 Volts

Number of Intervals 448 at 15 seconds Calibration July 20, 2015 by Vibra-Tech Inc.
Range Geo:10.00 in/s File Name J334G7VH.OU1

Sample Rate 1024sps

Notes
Location:
Client:

User Name:
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0600 0.0550 0.0500 in/s
ZC Freq 85 >100 64 Hz
Date Jan29'16 Jan29'16 Jan29'16
Time 14:11:30  14:23:00 14:11:30
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.6 7.6 76 Hz
Overswing Ratio 4.0 3.7 4.1

Peak Vector Sum 0.0673 in/s on January 29, 2016 at 14:11:30

N/A: Not Applicable

LHHHHIIIIHIHIIHI UL L P g LLLCL L L L b ) NN ENENEEEN
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Vert
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12:37:30 13:01:30 13:25:30 13:49:30 14:13:30 14:28:30
Jan 29 '16 Jan 29 '16 Jan 29 '16 Jan 29 '16 Jan 29 16 Jan 29 16
Time Scale: 1 minute /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 29, 2016 (V 7.03 - 7.01 ) Format Copyrighted 1996-2003 Instantel Inc.




\WVIBRAECH | VIBRATION MONITORING REPORT
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ViBra -TEcH ' : Event Report : - ViBrA -TECH

The Vibration Monitoring Experts The Vibration Monitoring Experts

Histogram Start Time 08:05:16 February 1, 2016 Serial Number BB8602 V 7.04-8.0 EVERLERT Il
Histogram Finish Time 09:01:21 February 1, 2016 Battery Level 6.1 Volts

Number of Intervals 224 at 15 seconds Calibration May 6, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J602G80P.4S1

Sample Rate 1024sps

Notes :

Location: 1116540 PIPELINE

Client: CRAIG GEOTECHNICAL DRILLING

User Name: VIBRA-TECH ENGINEERS

General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0250 0.0200 0.0150 in/s
ZC Freq 73 >100 >100 Hz
Date Feb1'16 Feb1'16 Feb1'16
Time 08:06:16 08:06:31 08:05:31
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.6 7.3 75 Hz
Overswing Ratio 3.8 3.9 3.9

Peak Vector Sum 0.0274 in/s on February 1, 2016 at 08:06:16

N/A: Not Applicable

[HIH]HIHHIIIIIIIIH L e e b e el b e e P L L L LD

Lon g U R R0 O B U 0_0
Vert DU O s s U I B NN s A s IR s o NN B IR s R s M M O o s s s e U o U WL 00
Tran  AHLHEHHMULL I HHPMUHHHHHHHHEEHI Y 0.0
08:05:46 08:17:46 08:29:46 08:41:46 . 08:53:46 09:01:16
Feb 1'16 Feb1'16 Feb 1'16 Feb 1'16 Feb 116 Feb1'6
Time Scale: 30 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: February 1, 2016 (V 7.04 - 7.05) Format Copyrighted 1996-2003 Instantel Inc.




ViBraA -TECH

The Vibration Monitoring Experts

Histogram Start Time 09:03:16 February 1, 2016
Histogram Finish Time 09:41:27 February 1, 2016
Number of Intervals 152 at 15 seconds

Range Ge0:10.00 in/s

Sample Rate 1024sps

Notes

Location: 1116540 PIPELINE

Client: CRAIG GEOTECHNICAL DRILLING
User Name: VIBRA-TECH ENGINEERS
General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A

Channel Test N/A

Tran Vert Long
PPV 0.0450 0.0350  0.0500
ZC Freq 47 73 57
Date Feb1'16 Feb1'16 Feb1'16
Time 09:18:46 09:28:46 09:18:46
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.6 7.2 7.5
Overswing Ratio 3.7 3.9 3.9

Event Report

Serial Number BB8602 V 7.04-8.0 EVERLERT Il

Battery Level 6.1 Volts
Calibration May 6, 2015 by Vibra-Tech Inc.
File Name J602G80R.TG1

in/s

Hz

Hz

Peak Vector Sum 0.0660 in/s on February 1, 2016 at 09:18:46

N/A: Not Applicable

ViBra -TECH

The Vibration Monitoring Experts
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Time Scale: 15 seconds /div. Amplitude Scale: Geo: 0.0500 in/s/div

Printed: February 1, 2016 (V 7.04 - 7.05)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




VBrRA TECH - : Event Report : - ViBra -TEcH

The Vibration Monitoring Experts The Vibration Monitoring Experts

Histogram Start Time  09:43:17 February 1, 2016 Serial Number BB8602 V 7.04-8.0 EVERLERT llI

Histogram Finish Time 11:24:14 February 1, 2016 Battery Level 6.1 Volts

Number of Intervals 403 at 15 seconds Calibration May 6, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name J602G80T.051

Sample Rate 1024sps

Notes

Location: 1116540 PIPELINE

Client: CRAIG GEOTECHNICAL DRILLING

User Name: VIBRA-TECH ENGINEERS

General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.0250 0.0200 0.0250 in/s
ZC Freq 57 >100 43 Hz
Date Feb1'16 Feb1'16 Feb1'16
Time 10:37:17 10:06:32 10:28:32
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.7 7.3 75 Hz
Overswing Ratio 3.7 3.9 3.8

Peak Vector Sum 0.0320 in/s on February 1, 2016 at 10:37:17

N/A: Not Applicable
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111
Tran A 0.0
09:43:47 09:55:47 10:07:47 10:19:47 10:31:47 10:43:47 10:55:47 11:07:47 11:19:47
Feb1'16 Feb1'16 Féb1'16 Feb1'16 Feb1'6 Feb1'16 Feb1'16 Feb1'16 Feb1'16
Time Scale: 30 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: February 1, 2016 (V 7.04 - 7.05) Format Copyrighted 1996-2003 Instantel Inc.




ViBra -TECH

The Vibration Monitoring Experts

Histogram Start Time 11:25:18 February 1, 2016
Histogram Finish Time 11:46:48 February 1, 2016

Event Report : -

Serial Number BB8602 V 7.04-8.0 EVERLERT IlI
Battery Level 6.1 Volts

ViBra -TECH

The Vibration Monitoring Experts

Number of Intervals 85 at 15 seconds Calibration May 6, 2015 by Vibra-Tech Inc.
Range Ge0 :10.00 in/s File Name J602G80Y.E61
Sample Rate 1024sps
Notes
Location: 1116540 PIPELINE
Client: CRAIG GEOTECHNICAL DRILLING
User Name: VIBRA-TECH ENGINEERS
General:
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.0200 0.0150 0.0150 in/s
ZC Freq 57 >100 >100 Hz
Date Feb1'16 Feb 1'16 Feb 1'16
Time 11:35:33 11:25:33 11:28:48
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.7 7.3 75 Hz

Overswing Ratio 3.7 3.9 3.8
Peak Vector Sum 0.0212 in/s on February 1, 2016 at 11:35:33
N/A: Not Applicable

FERERERRRERRRRRERR RN R RR AR RERERR R R RERE RN RRRRR RN RN R RN RRRRRR NI RENRERRENEE
Long —‘IlllIIIllllllllvlIllllIIIllllllllll.llllllllll'llllllllllllllll..llllllvll..llllll.lllll' > 0.0
Vert llllllllllllllllnlllll.llIllllllll.lll.lll.lllllllllllllllllllllllllllll.llllllllllllll' 0.0
Tran  HHAHHHHEEH A A AL U A Y 0.0
11:25:33 11:31:33 11:37:33 11:43:33 11:46:33
Feb1'16 Feb1'16 Feb1'16 Feb1'16 Feb1'16

Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: February 1, 2016 (V 7.04 - 7.05)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.







III VibraTech

| REPORT
! Craig Testing Laboratories, Inc.
! TO 5439 Harding Highway
P O Box 427
Mays Landing, New Jersey 08330
Attn: Mr. Eduardo Freire, P.E.
DATE January 19, 2016
SUBJECT Vibration Monitoring Report for

Craig Testing Laboratories, Inc.
Penn East Pipeline project
Lehighton, Pennsylvania
January 6,7, 8 and 11, 2016

Re: Core Drilling Activities for Boring #B-16

COPY NUMBER OF



III VibraTech

VibraTechinc.com

January 19, 2016
109 East First Street
i ' P.0. Box 577
Mr.' Eduarfjo Freire, P.E_. Hazleton, PA 18201
Craig Testing Laboratories, Inc.
5439 Harding Highway P O Box 427 Phone 570.455.5861

Mays Landing, New Jersey 08330 Fax  570.455.0626

Re: Penn East Pipeline project
Core Drilling Activities for Boring #B-16
Lehighton, Pennsylvania

Dear Mr. Freire:

The following report is based upon the results of vibration monitoring results of the
core drilling activities for Boring #B-16 conducted on January 6, 7, 8 and 11, 2016 at
the above referenced project. The recorded vibration levels were compared to the
0.75 in/sec vibration criteria provided to Vibra-Tech Engineers, Inc., by Mr. Eduardo
Freire, P. E., of Craig Testing Laboratories, Inc..

The report contains the original seismograph records obtained during the core drilling
activities for Boring #B-16. All of the recorded vibration levels were below and in

conformance with the above mentioned vibration criteria.

Please refer to our report, the individual report forms and the original seismograph
records in the appendix of this report for specific recording locations and intensities.

Respectfully submitted,

VIBRA-TECH ENGINEERS, INC.

W are & Sauke-

Matc Blasko
FieldRepresentative

Vice President

MEB/ly

VT#11160540

Vibra-Tech Engineers, Inc. shall not be liable for any claims of tangible property damage where such
damage is not solely, directly, and physically caused by Vibra-Tech Engineers, Inc. Additionally, Vibra-Tech
Engineers, Inc. shall not be liable, in whole or in part, for any claims of tangible property damage brought
by or on behalf of third-party claims.




January 19, 2016

Vibration Monitoring Report for
Craig Testing Laboratories, Inc.

Penn East Pipeline project
Lehighton, Pennsylvania
January 6, 7, 8 and 11, 2016

Introduction

Vibration monitoring authorized by Craig Testing Laboratories, Inc. was conducted by Vibra-Tech
Engineers, Inc., at the above referenced project. Ground vibrations resulting from the core drilling
activities for Boring #B-16 were monitored on January 6, 7, 8 and 11, 2016. The recorded vibration
levels were compared to the 0.75 in/sec vibration criteria provided to Vibra-Tech Engineers, Inc., by Mr.

Eduardo Freire, P. E., of Craig Testing Laboratories, Inc..

Scope and Condition of Study
Vibra-Tech Engineers, Inc., conducted on-site vibration monitoring of the core drilling activities for
Boring #B-16 (N40°52.953 W075°33.134) on the Penn East Pipeline project Lehighton, Pennsylvania.

The core boring tests were in conjunction with the proposed pipeline construction.

Vibration Monitoring

A vibration monitoring seismograph equipped with a triaxial geophone was utilized to monitor ground
vibrations between the core boring activities and an existing water pipeline located adjacent to the
activities. The seismograph was programmed to continuously record and store the highest peak particle

velocity at 15 second intervals.

Instrumentation

The seismographs used for this project directly measure particle velocity in three mutually perpendicular
planes of motion. The seismographs have a dynamic range of 10 in/sec and a sample rate of 1,024
samples per second per channel. The entire system is calibrated internally prior to and after each

monitoring period in addition to an annual shake table calibration.

The Vibra-Tech seismographs are four channel recorders that directly measure particle velocity in three

mutually perpendicular directions. “Particle Velocity” is defined as “how fast a particle is moved by

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626




Craig Testing Laboratories, Inc.
Penn East Pipeline Core Drilling Activities Boring #B-16
Lehighton, Pennsylvania 2

passing waves, measured in inches per second”. The fourth channel employed for monitoring air

overpressure is not applicable for this study.

The data is stored on the seismograph’s internal memory, (when trigger levels are exceeded) and
processed into analog printouts. Analog representations of this data are included in the appendix at the
end of this report. The three (3) ground vibration traces are individually labeled. The trace labeled
“longitudinal” represents horizontal motion along a line between the recorder and the energy source.
The trace labeled “transverse” represents horizontal motion at right angles to the energy source. The

“vertical” trace represents particle velocity in that plane of motion.

Vibration and Vibration Measurements

The measurement of vibration involves quantifying the rate and amount of oscillation occurring in a
vibrating body. The rate of motion, or the number of vibrations occurring in a given time frame, usually
one second, is called the frequency of the motion, which is described as the number of cycles/second

(cps) or Hertz (Hz).

The amount of movement associated with a vibration can be measured in terms of displacement,
velocity, or acceleration. Displacement is a measure of the physical distance traveled from a position of
equilibrium or base line. Velocity is a measure of the speed at which the displacement occurred and
acceleration is a measure of the change in velocity occurring during the vibration event. The
relationships between displacement, velocity, and acceleration are also dependent upon the frequency

of the motions measured. The seismograph used to record at this site measures vibration in velocity.

Results of the Monitoring

Monitoring inforrﬁation including the equipment used in the core drilling activities, the vibration
monitoring location, distance from the core drilling activities and recorded peak particle velocity
histogram charts are included in the appendix of this report. Each histogram contains three plots

representing vibration amplitudes for each plane of motion.

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626




Craig Testing Laboratories, Inc.
Penn East Pipeline Core Drilling Activities Boring #B-16
Lehighton, Pennsylvania 3

Conclusions
All of the recorded vibrations were below and in conformance with the limit 0.75 in/sec vibration
criteria provided to Vibra-Tech Engineers, Inc., by Mr. Eduardo Freire, P. E., of Craig Testing Laboratories,

Inc..

If you have any questions, or if we may be of further assistance, please feel free to contact our office.

Respectfully submitted,

VIBRA-TECH ENGINEERS, INC.

Maric Blasko
FieldiRepresentative

ouglag/Rudenko &/

Vice President

4

HIB/ly
VT#11160443

Vibra-Tech Engineers, Inc. shall not be liable for any claims of tangible property damage where such damage is not solely,
directly, and physically caused by Vibra-Tech Engineers, Inc. Additionally, Vibra-Tech Engineers, Inc. shall not be liable, in whole
or in part, for any-claims of tangible property damage brought by or on behalf of third-party claims.

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455,5861
Office Fax 570.455.0626




APPENDIX

Vibra-Tech
109 E. First Street
Hazleton, PA 18201
Phone 570.455.5861
Office Fax 570.455.0626




BRATECH

VIBRATION MONITORING REPORT
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VIBRA -1 ECH

The Vibration Monitoring Experts

Histogram Start Time

11:16:20 January 6, 2016

Histogram Finish Time 11:19:10 January 6, 2016

Number of Intervals

11 at 15 seconds

Range Geo :10.00 in/s
Sample Rate 1024sps

Notes

Location:

Client: R

User Name: Vibré Tech Engineérs

General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZCFreq . N/A

Channel Test N/A

Tran Vert Long
PPV 0.0250  0.0200 0.0150
ZC Freq >100 >100 >100
Date Jan6'16 Jan6'16 Jan6'16
Time 11:18:20 11:18:20 11:18:05
Dynamic Geo Cal.  Passed Passed Passed
Frequency 7.4 7.4 7.4
Overswing Ratio 4.0 4.0 4.2

Event Report

Serial Number BB9277 V 7.04-8.0 EVERLERT Iil

Battery Level 6.3 Volts
Calibration November 23, 2015 by Vibra-Tech Inc.
File Name K277G60S.N81

in/s

Hz

Hz

Peak Vector Sum 0.0287 in/s on January 6, 2016 at 11:18:50

N/A: Not Applicable

L | 1 L ] |
]
| N
L ~—]
Long n n ] " n | § N | | | ] | 0.0
Vert i u x » n ] | | X | | ] 0.0
Tran 1 1 1 ' ! ! ' 1 ! 0.0
11:16:35 11:19:05
Jan 6'16 Jan 6 '16

Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 6, 2016 (V 7.03 - 7.01)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




VIBRA - 1 ECH Event Report

The Vibration Monitoring Experts

Histogram Start Time  11:19:39 January 6, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT IIi
Histogram Finish Time 14:29:18 January 6, 2016 Battery Level 6.3 Volts

Number of Intervals 758 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name K277G60S.SR1

Sample Rate 1024sps

Notes

Location:

Client:

User Name: Vibra Tech Engineers

General: o

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long

PPV 0.0250 0.0200 0.0200 in/s

ZC Freq >100 >100 >100 Hz

Date Jan6'16 Jan6'16 Jan6'16

Time 11:20:09 11:19:54 11:21:54

Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.4 74 Hz
Overswing Ratio 4.0 4.0 4.2

Peak Vector Sum 0.0308 in/s on January 6, 2016 at 11:22:39

N/A:  Not Applicable

#_H{IIIIH!HIIKIIIIH![ RN L e b b L

- I/

I.-..-...lll...--.........------.-..-...-....-..--...........-....-..-..-...-................- 0.0

Long
Vert | T [T I N, x BB M M B NN NN e T M BN N B WS SR NN MMM 0.0

_V__J

Tran B LA AR AR A AN RRR AR A RARAAARARAR ARy

0.0

11:21:39 12:09:39 12:57:39 13:45:39 14:29:18
Jan 6'16 Jan 6 '16 Jan 6 '16 Jan 6 '16 Jan 6 16
Time Scale: 2 minutes /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 6, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.
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lli VibraTech

109 E.-First Street
P.0O. Box 577

Hazelton, PA 18201
570-455-5861 fax: 570-455-0626

VIBRATION MONITORING REPORT

Client: -
TE Ol Tesig Lag

Project: HoLg 2
° PEM) EAST Iotf’ﬂwé /Omﬁ’ e /37C

vibration Source:___( ME 7(0)(‘ B’Dﬁl/l)(o MAHIVE |

/“l// = .
Specification/Limit:__ (0, 78 /s LIM./\‘

Caution Level: M/m_
Event Activity . Dile Start Stop Work Seismograph Location Distance RESUH§

No. - . No.¥ . ‘Location ‘ . . : (ﬁ)' {emfead

’ PIM%EW Bos| 1.3/ om brov.d  SPwelt wWehkared | 30 | ppis

co S . .

Z 1. QoRiNb K32 1o'1s 15 fRopt waxeeLipE 0. 0\§
3 — {118 33 5.010
Y — 2y v 0 018

|

¥ Measured distance
__Estimated distance

*®

|

Actual pile #s from pile plan
Not actual pile #s; for tracking only.

LN

Seismograph: RA 9477
7,
Range:__ /(.0 /35a

Downloaded by:
printed bv:

Field Technician: (V\%\

Date: /’7*/‘/0




ViBra -TECH Event Report

The Vibration Monitoring Experts
08:05:52 January 7, 2016

Histogram Start Time Serial Number BB9277 V 7.04-8.0 EVERLERT III

Histogram Finish Time 08:31:12 January 7, 2016 Battery Level 6.2 Volts
Number of Intervals 101 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name K277G6QE.HS1
Sample Rate 1024sps
Notes
Location:
Client: .
User Name: Vibra Tech Engineers
General: ' ot
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.0150 0.01000 0.01000 in/s
ZC Freq 47 >100 >100 Hz
Date Jan7'16 Jan7'16 Jan7'16
Time 08:07:22 08:07:07 08:06:07
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.4 7.3 75 Hz

Overswing Ratio 4.0 4.0 4.2

Peak Vector Sum 0.0166 in/s on January 7, 2016 at 08:07:22

N/A: Not Applicable

0.0

oo

J_L[IIHIHIHHIHIIIIII L b e b L L] L HHIHIHHIHIHIIIIIIH]'
N,
N —]
Long _I—I—l—l—l—l.Ll_l_l_l_l_l_u,._l_.__l_l_u_l_l_l_Ll_l.u mmw_umlw;muulmmmlwuw- ]
Vert * *
Tran TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
08:06:07 08:12:07 08:18:07 08:24:07 08:30:07
Jan7'16 Jan 7'16 Jan7'16 Jan7'6 Jan7'16

Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 12, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




Vra Tece Event Report

The Vibration Monitoring Experts

Histogram Start Time 08:32:06 January 7, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT Ill
Histogram Finish Time 10:16:39 January 7, 2016 Battery Level 6.2 Volts

Number of Intervals 418 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo:10.00 in/s File Name K277G6QF.PI1

Sample Rate 1024sps

Notes

Location:

Client:

User Name: Vibra Tech Engineers

General: ’

Extended Nptes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long

PPV 0.0150 0.01000 0.01000 in/s

ZC Freq >100 >100 >100 Hz

Date Jan7'16 Jan7'16 Jan7'16

Time 10:10:21 08:49:36 08:32:21

Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.3 75 Hz
Overswing Ratio 4.0 41 4.2

Peak Vector Sum 0.0158 in/s on January 7, 2016 at 10:10:21

N/A: Not Applicable

IIJHHHIIIIHI!I!IIIHI\HII\IIHIIHIHHIHIHIHIIL[JIIHHHHHIHHHHHHIJIIIIIIIIHH[H
I | -
Long N 0'0
Vert . . . " - 0.0
T | /v
1 j
Tran ]TT‘\TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT'TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0.0
08:33:06 08:57:06 09:21:06 09:45:06 10:09:06 10:16:39
Jan7'16 Jan7'16 Jan7'16 Jan7'6 Jan7'6 Jan7'16
Time Scale: 1 minute /div. Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 12, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




ViBra TecH N Event Report

The Vibration Monitoring Experts

Hiétogram Start Time  11:18:55 January 7, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT il
Histogram Finish Time 11:33:34 January 7, 2016 Battery Level 6.3 Volts

Number of Intervals 58 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name K277G6QN.FJ1

Sample Rate 1024sps

Notes

Location:

Client: . -

User Name: Vibra Tech Engineers

General:

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long

PPV 0.01000 0.00500 0.01000 in/s

ZC Freq N/A >100 >100 Hz

Date Jan7'16 Jan7'16 Jan7'16

Time 11:19:10 11:19:10 11:19:10

Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.3 75 Hz
Overswing Ratio 4.0 4.0 4.2

Peak Vector Sum 0.0122 in/s on January 7, 2016 at 11:19:10

N/A: Not Applicable

|IIIII|1IIIIIIIIIIIIIVII!ll(l]lll!lll[lll[l!\l)Illlllll

’\\\\/—
Long | ] '} n n_m N W WM n u "_m_m MW NN _m M N N n _m [} 0.0
Vert 0.0
Tran jTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0.0
11:19:10 11:25:10 11:31:10 11:33:25
Jan7'16 Jan7'16 Jan7'6 Jan7'16
Time Scale: 15 seconds /div. Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 12, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




ViBra TeCH N Event Report

The Vibration Monitoring Experts

Histogram Start Time 12:25:09 January 7, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT I
Histogram Finish Time 16:47:34 January 7, 2016 Battery Level 6.3 Volts

Number of Intervals 1049 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo :10.00 in/s File Name K277GBQQ.HX1

Sample Rate 1024sps

Notes

Location:

Client: . .

User Name: Vibre Tech Engineers

General: |

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long

PPV 0.0150 0.01000 0.01000 in/s

ZC Freq >100 >100 >100 Hz

Date Jan7'16 Jan7'16 Jan7'16

Time 13:17:24 13:29:24 12:27:09

Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.4 75 Hz
Overswing Ratio 4.0 4.0 4.2

Peak Vector Sum 0.0158 in/s on January 7, 2016 at 13:17:24

N/A: Not Applicable

IHIHIILLIHHIIIIIIIII LLLE L L e L e ety IIHIHIHI

[ il —
Long JUN NN RN RN R R W N Ml M MR BN ITIF T Il o RN B B SN N M SR N M ] MM AR o-o
Vert . 0.0
| | ]
Tran 1TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTﬁTTTTTTTTTTTTTTT'TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0.0
12:27:09 13:15:09 14:03:09 14:51:09 15:39:09 16:27:09  16:47:34
Jan7'6 Jan7'16 Jan7'16 Jan7'16 Jan7'16 Jan7'6 Jan7'6
Time Scale: 2 minutes /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 12, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




VIBRATION MONITORING REPORT

/If VibraTech

Client: - i
109 E. First Street C AL, TesTive L AR
P.0. Box 577 - . Hoc 4t
Hazelton, PA 18201 Project: @ Cun EAST © beLwE TS Pl

570-455-5861 fax: 570-455-0626

- (me 750 % Boﬁvw(a N ACH

Vibration Source:

09 Vsee [im

Specification/Limit:

Caution Level: v /},5%
Event Activity . Dile Start St Worl Seismograph Location Distance RFSU“}‘
Noo | for | | P | teeabon | | | | (e
iy — | Y28 10 00 Grouwd <P Kel + 3o | oo
z FEwe | e (s wetoTed | S5 FRe 00§
3 \ — {2\ WATER Lipg ‘ pol0
% 21 pile #s f il ' Measured distanc

___Actual pile #s from pile plan /_é_r—:stimatecl distance

77

____Not actual pile #s; for tracking only.
Field Technician: /‘/@

Seismograph: BR in77 1
Range: IO,D 'MJ/S{C, Date: )’3’ ‘ (O

Downloaded by:
Printed bv:




ViBrA -TECH

The Vibration Monitoring Experts

Histogram Start Time 07:59:36 January 8, 2016

Event Report

Serial Number BB9277 V 7.04-8.0 EVERLERT [lI

Histogram Finish Time 08:10:28 January 8, 2016 Battery Level 6.1 Volts
Number of Intervals 43 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo:10.00 in/s File Name K277G6S8.VC1
Sample Rate 1024sps
Notes
Location:
Client:
User Name: Vibra Tech Engineers
General:
Extended Notes
521 Yanak Street
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long

PPV 0.01000 0.01000 0.01000 in/s
ZC Freq 57 >100 >100 Hz
Date Jan8'16 Jan8'16 Jan8'16
Time 07:59:51 08:06:51 07:59:51
Dynamic Geo Cal. Passed Passed Passed

Frequency 7.4 7.3 75 Hz

Overswing Ratio 4.0 4.0 4.1
Peak Vector Sum 0.0150 in/s on January 8, 2016 at 08:03:21
N/A: Not Applicable

ILJII]I!IIII!(IJ<11J|III11IIKIIIIJIIIII
i VN\/
Long ] 1 n '} " . " n ] n n n n ] ] n - n n " n " - - n '} l n n n ] n n n ] " n n ]
Vert =
Tran |TTTTTTTTTTTTTTT TTT\TT|Tw\\TTTTTTTTTTTTTTT
07:59:51 08:05:51 08:10:21
Jan 8 '16 Jan 8 '16 Jan 8 '16

Time Scale: 15 seconds /div. Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 12, 2016 (V 7.03 - 7.01)

Dynamic Geo Cal.

Format Copyrighted 1996-2003 Instantel Inc.

0.0

0.0

0.0




ViBrA -TECH Event Report

The Vibration Monitoring Experts

Histogram Start Time 08:11:16 January 8, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT lll

Histogram Finish Time 10:29:24 January 8, 2016 Battery Level 6.1 Volts

Number of Intervals 552 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo0 :10.00 in/s File Name K277G6S9.ES1

Sample Rate 1024sps

Notes

Location:

Client: .

User Name: Vibra Tech Engineers

General: )

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

5

Tran Vert Long

PPV 0.0150 0.00500 0.01000 in/s

ZC Freq >100 >100 >100 Hz

Date Jan8'16 Jan8'16 Jan8'16

Time 09:43:31 08:11:31 08:11:46

Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.3 75 Hz
Overswing Ratio 4.0 4.1 4.1

Peak Vector Sum 0.0166 in/s on January 8, 2016 at 09:57:31

N/A: Not Applicable

ilHIIHHllIHHIlL[III L T P L L LD LY

Long NN RN IR U U R U U N N A RN NN R NN e RN RN RN N RN R MR AR KRN 0.0
i ] /\\/
I Iy
Vert 0.0
I ] N
Tran TTTT?TTTTTTTTTTTTHTTTTTTTTTTTTTTT7TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT‘TTTTTTTTTTTTTTTTTTHTTTTTTTTTTTTTHTTTTTTTTTTTTTTTTTT?TTTTTHTHT 0.0
08:12:16 08:36:16 09:00:16 09:24:16 09:48:16 10:12:16 *10:29:16
Jan 8'16 Jan 8'16 Jan 8'16 Jan 8'16 Jan 8'16 Jan 8'16 Jan 8'16
Time Scale: 1 minute /divAmplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 12, 2016 (V 7.03 - 7.01) Format Copyrighted 1996-2003 Instantel Inc.




ViBra -TECH

The Vibration Monitoring Experts

Histogram Start Time 10:44:50 January 8, 2016
Histogram Finish Time 12:04:31 January 8, 2016

Number of Intervals 318 at 15 seconds
Range Geo :10.00 in/s
Sample Rate 1024sps
Notes
Location:
Client: e
User Name: Vibra Tech Engineers
General: o
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long
PPV 0.01000 0.00500 0.01000
ZC Freq >100 >100 >100
Date Jan8'16 Jan8'16 Jan8'16
Time 10:45:05 10:45:05 10:48:05
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.4 7.3 7.5
Overswing Ratio 4.0 4.1 4.2

Event Report
Serial Number BB9277 V 7.04-8.0 EVERLERT IlI
Battery Level 6.1 Volts
Calibration November 23, 2015 by Vibra-Tech Inc.
File Name K277G6SG.1Q1
in/s
Hz
Hz

Peak Vector Sum 0.0122 in/s on January 8, 2016 at 10:45:05

N/A: Not Applicable

]\IIII\IIHVIIIIHHIHI!IIHIIIIIHII[IIIII[III DL L

4
Long Aal 1Lk Ralal Lal Ll 1 1 I} 1 AR LRAR R R RN e R RN e Rl atalal ALLLRR 1 Lilal Llalatllall 1L i Rala R0 0XRAaR Rl
i ] -
Vert
: V\v
Tran HHTHHHHTHHHHiiHHTHHHTH?TTHHHTHHHH?HHTHTHHHiHHHHHTHHHHHHIHHTH?HWHHHHHITHHTHHHHTHHHHIHHHHTHH}
10:45:20 10:57:20 11:09:20 11:21:20 11:33:20 11:45:20 11:57:20  12:04:20
Jan 8 16 Jan 8 '16 Jan 8 '16 Jan 8 16 Jan 8'16 Jan 8 16 Jan8'16 Jan8'6

Time Scale: 30 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 12, 2016 (V 7.03 - 7.01)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.

0.0

0.0

0.0
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I[i VibraTech

109 E. First Street
P.O. Box 577

Hazelton, PA 18201
570-455-5861 fax: 570-455-0626

Client: -

Project:

VIBRATION MONITORING REPORT

ORAIL  Tesinl | AL

Ocuw 457 PPstwe Prss Hoe B-l

Vibration Source: (o mi

250 % Bo it MACHINE

| L / o
Specification/Limit: 0.8 7gge L PN T

Caution Level: 2
Event Activity _plle | Strt | Stop Waork Seismograph Location Distance | Results
No. - Caﬂs‘ . No.* \« ‘ ‘Location = . |- , . . ) {cm/sed)
DL Teve | T (0% 147 60 fpaovd <Pkl + | 3010010
< T 1:S8]):M Wet1Fd 18" Flem logie 0.210
3 . T 3Uog Linve 1 | p.eto

__Measured distanc

*  Actual pile #s from pile plan
___Not actual pile #s; for tracking only.

___Estimated distanct

Seismograph: BB %2 77

Range: 00 IN/«SKZ

Downloaded by:
Printed bv:

S,
Field Technician:

J-1l-lle

Date:




ViBra -TECcH

The Vibration Monitoring Experts

Event Report

Serial Number BB9277 V 7.04-8.0 EVERLERT IlI

Histogram Start Time  13:20:44 January 11, 2016
Histogram Finish Time 13:48:48 January 11, 2016 Battery Level
Number of Intervals 112 at 15 seconds Calibration
Range Ge0:10.00 in/s File Name
Sample Rate 1024sps
Notes
Location:
Client: .
User Name: Vibra Tech Engineers
General: o
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long
PPV 0.01000 0.01000 0.01000 in/s
ZC Freq - >100 >100 >100 Hz
Date Jan 11'16 Jan 11'16 Jan 11'16
Time 13:20:59 13:36:29 13:20:59
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.5 7.4 74 Hz
Overswing Ratio 3.9 4.0 4.2

Peak Vector Sum 0.0122 in/s on January 11, 2016 at 13:20:59

N/A: Not Applicable

'IIIHIIIIHIHIIIIHIII DL e L e e e b b e e e et

6.0 Volts
November 23, 2015 by Vibra-Tech Inc.
K277G6Y7.QK1

- ’\\
| N—]
Long nm M N N n . [Ty » nm M, U W n Tl ITTTTE e WL n o.o
1 N
Vert 0.0
Tran |TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT'TTTTTTTTTTTTTTTTTTTTTTT'TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0.0
13:20:59 13:26:59 13:32:59 13:38:59 13:44:59 13:48:44
Jan 11 '16 Jan 11'16 Jan 11'16 Jan 11 '16 Jan 11 '16 Jan11'16

Time Scale: 15 seconds /div  Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 12, 2016 (V 7.03 - 7.01)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.




ViBra -TECH . Event Report

The Vibration Monitoring Experts

Histogram Start Time  13:58:36 January 11, 2016 Serial Number BB9277 V 7.04-8.0 EVERLERT llI
Histogram Finish Time 14:24:00 January 11, 2016 Battery Level 6.1 Volts

Number of Intervals 101 at 15 seconds Calibration November 23, 2015 by Vibra-Tech Inc.
Range Geo:10.00 in/s File Name K277G6Y9.HO1

Sample Rate 1024sps

Notes

Location:

Client: L

User Name: Vibra Tech Engineers

General: &

Extended Notes

Post Event Notes

Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV 0.01000  0.00500 0.01000 in/s
ZC Freq >100 >100 >100 Hz
Date Jan11'16 Jan 11'16 Jan 11'16
Time 13:58:51 13:58:51 13:59:06
Dynamic Geo Cal. Passed Passed”  Passed
Frequency 7.5 7.4 74 Hz
Overswing Ratio 3.9 4.0 4.2

Peak Vector Sum 0.0122 in/s on January 11, 2016 at 13:58:51

N/A: Not Applicable

‘IIHIIIHIHIIHIIIIHI L L b b L L e ey P i gg [IIIH\IIIIJ]!IIIIIIIIIIIH’

Long ] LIS | - N M . B e W o WM W Mo o M NN - " I F S AN T] I B e B W BN ] e W MM 0'0
| Z\/\/
Vert 0.0
L N
Tran |TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 0.0
13:58:51 14:04:51 14:10:51 14:16:51 14:22:51
Jan 1116 Jan11'16 Jan 1116 Jan 11'16 Jan 1116
Time Scale: 15 seconds /div Amplitude Scale: Geo: 0.0500 in/s/div Dynamic Geo Cal.

Printed: January 12, 2016 (V 7.03 - 7.01) . Format Copyrighted 1996-2003 Instantel Inc.




ViBra -TECH

The Vibration Monitoring Experts

Histogram Start Time  14:40:55 January 11, 2016
Histogram Finish Time 15:00:08 January 11, 2016
Number of Intervals 76 at 15 seconds

Range Geo:10.00 in/s

Sample Rate 1024sps
Notes
Location:
Client: .
User Name: Vibra Tech Engineers
General: .
Extended Notes
Post Event Notes
Microphone Disabled
PSPL N/A
ZC Freq N/A
Channel Test N/A
Tran Vert Long
PPV 0.01000 0.00500 0.01000
ZC Freq >100 >100 >100
Date Jan 11'16 Jan 11'16 Jan 11'16
Time 14:41:10  14:41:10 14:42:55
Dynamic Geo Cal. Passed Passed Passed
Frequency 7.5 7.4 7.4
Overswing Ratio 3.9 4.0 4.2

Event Report

Serial Number BB9277 V 7.04-8.0 EVERLERT Il

Battery Level 6.2 Volts

Calibration November 23, 2015 by Vibra-Tech Inc
File Name K277G6YB.G71

in/s

Hz

Hz

Peak Vector Sum 0.0122 in/s on January 11, 2016 at 14:41:10

N/A: Not Applicable
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Long ] ' n ' 1 n ]
T ™
1 i N1
Vert
Tran ’TTTTTTTTTTTTTTTTTTTTTTTTTT.TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
14:41:10 14:47:10 14:53:10 14:59:10
Jan 11 '16 Jan 11'16 Jan11'16 Jan11'16

Time Scale: 15 sevconds /div. Amplitude Scale: Geo: 0.0500 in/s/div

Printed: January 12, 2016 (V 7.03 - 7.01)

Format Copyrighted 1996-2003 Instantel Inc.

Dynamic Geo Cal.
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