ROCK CORE PHOTOGRAPHIC LOG

AECOM Project No: 60323056
Project Name: CHPE Geotechnical Investigation
Location: Bronx, Randall’s Island to AGC Receiving Pit Segment, Bronx and Queens Co’s, NY
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Note: Black foam inserts represent core pieces that were removed for geotechnical and/or thermal resistivity laboratory testing
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ROCK CORE PHOTOGRAPHIC LOG
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Note: Black foam inserts represent core pieces that were removed for geotechnical and/or thermal resistivity laboratory testing
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ROCK CORE PHOTOGRAPHIC LOG
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ROCK CORE PHOTOGRAPHIC LOG
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Appendix D — Thermal Resistivity Laboratory Testing Results



Appendix D Note:

Test borings completed in the CHPE Randall’s Island project segment are
identified as BR-1, BR-2, BR-3, BR-4, RA-1, RA-2, RA-3, and RA-4. The Geotherm
USA reports in this appendix include sample thermal resistivity test results from
these borings.

In addition to sample results from the Randall’s Island segment borings, the
Geotherm USA report dated July 30, 2021 in this appendix includes sample test
results from four borings (AR-2, AR-6, AR-7 and AR-8) that were completed in the
CHPE Astoria-Rainey project segment. Those sample test results are irrelevant
to the Randall’s Island project segment and have been redacted in this appendix
accordingly.
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July 30, 2021
AECOM

40 British American Blvd.
Latham, NY 12110
Attn: Carsten H. Floess, P.E., D.GE.

Re: Thermal Analysis of Native Soil & Rock Core Samples (PO: 60323056)
CHPE Upland Cable Project — Bronx-Randall’s Island/Queens-Astoria Rainey

The following is the report of thermal dryout characterization tests conducted on thirty-one (31)
samples of native soil and rock cores from the referenced project received at our laboratory.

Thermal Resistivity Tests:

The tube and rock samples were tested “as is”". The bulk samples were tested at ‘as
received’ moisture content and 95% of the single point modified Proctor density
conducted by Geotherm. The core samples of granite, schist and gneiss has only
surface moisture and thus it was not practical to develop dryout curves. The thermal
resistivity tests were conducted in accordance with the IEEE Standard 442-2017. Based
on the soil descriptions given in the AECOM borehole logs, a total of five (5) soil types were
identified. The results are tabulated below, and the thermal dryout curves are presented
in Figures 1 to 7.

1. Sand
2. Gravelly Sand / Sandy Gravel
3. Silty Clayey Sand with or without organics

4. Till

5. Rock (Granite, Schist, Gneiss)

COOL SOLUTIONS FOR UNDERGROUND POWER CABLES
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION

Serving the electric power industry since 1978
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Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Thermal ]
Smplep [ Depth | Description | RISWY | Contont | ensiy | Soit
— Dry (%) (Ib/ft?)
BR-2TR1 | 11.0-11.5 | Sand with little gravel | 91 464 33 77 1
BR-2TR2 | 21.5-22.0 ;‘;g’torﬁan{j‘;}?gi‘;’l't 47 102 9 133 2
BR-2TR3 | 44.5-45.0 Till 48 107 10 129 4
BR2TR4 | 51.0-515 Till 69 244 11 128 4
BR-3 TR1 3.0-6.0 so?nr:ya;;zéf;?:\}m 03 312 15 89 1
BR-3TR2 | 13.0-135 | CGraysillyclay trace | 4, 504 75 67 3
Organlcs
BR-3 TR3 | 27.80-28.35 Granite 62 62 0 168 5
BR-3 TR4 | 33.55-34.10 Schist 48 48 0 173 5
BR-3 TR5 | 38.7-39.25 Schist 45 45 0 172 5
RA-1 TR1 3.0-5.0 Gravally sand.with 96 164 4 125 2
RA-1TR2 | 12.5-13.0 | Gravelly sand Gneiss | 70 183 9 128 2
RA-1 TR3 15.0-15.5 Gravelly sand Gneiss 84 386 18 99 2
RA-1TR4 | 32.0-326 Gnelss 59 59 0 177 5
RA-1TR5 | 42.05-42.7 Gneiss 61 61 0 175 5
RA-1TR6 | 50.75-51.3 Gneiss 63 63 0 177 5
RA-1TR7 | 61.9-62.7 Gneiss 65 65 0 176 5
RA-1TR8 | 71.35-71.9 Gneiss 65 65 0 174 5
RA-1TR9 | 75.0-755 Gnelss 67 67 0 172 5
AR-2 TR | 30-60" | Gravelly sand 68 161 5 148 2
PrRF R B e SrerveHy=serrrel=(FitH) 52 19— ——7- 132 4
AR=2-FRI—A—+0:5'=4+0i—|—Gravety-sand-(Till) o7 264 3 407 4
PEE TVl PP Semd o4 205 +8 46 4
PEE Vi P Sand = r 40 26
ARG e Dinin Samd 56 e 48 40
ARF-FRA———8:0-5:0——|——Gravelly-sand 50 148 — 6|10
ARFFRE A 500 Silty-sand-—————{— 87— 192 24 109 3
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Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Thermal
e Resistivity Moisture Dry .
Sample ID Depth Description (°C-cm/W) Content | Density Soll
(ﬂ) (AECOM] (n/n} “b"t.'i] TYPE
Wet Dry
ARFTRI—-—120=126————5iltysand o8 202 3 =S =)
ARTF=TFRY = G G Gi{ tarrd-ctery 8 309 P a2 =)
AR-8-FR4 3:0=5:0 Gravelly-sand 55 456 44 e
ARB-FR2=p—42:5-483:@—)———Groiss 66 86 @ 174 &
AR=B-TR3——45:8=16:0 Gneiss 68 S e 168 &
. ; Boring Depth Cable Depth Suggested TR
Boring ID Milepost (ft) (ft) (°C-cm/W)
BR-1 0.46 5'10" No Samples
BR-2 0.6 52 46' 6" 75
BR-3 0.84 40 10' 5" 120
RA-1 1.41 80 38' 8" 70
RA-2 2.1 510" No Samples
AR=1 0-03 Bl Pl GleGrll No-Samples=
AR=2 a-52 6 fe==17=G5" 100
AR=3 A4 2Bl G0l No-Samples=
AR e ) Bl L MNo-Samples:
AR=5 =51 Y =13-65" MNo-Samptes-
AR=6 25 4| BB e G5 &
AR=7- 2:84 16 =Gl Bl @E IIEE IF: :::
AR=8 33 16 Gl GG 96~

Please contact us if you have any questions or if we can be of further assistance.

Geotherm USA

r CNN

Nimesh Patel
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info@geothermusa.com
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April 25, 2022

AECOM

40 British American Blvd.

Latham, NY 12110

Attn: Carsten H. Floess, P.E., D.GE.

Re: Thermal Analysis of Native Soil & Rock Core Samples (PO: 60323056)
CHPE Upland Cable Project — Bronx-Randall's Island/Queens-Astoria Rainey

The following is the report of thermal dryout characterization tests conducted on thirty-one (31)
samples of native soil and rock cores from the referenced project received at our laboratory.

Thermal Resistivity Tests:

The tube and rock samples were tested “as is”". The bulk samples were tested at ‘as
received’ moisture content and 95% of the single point modified Proctor density
conducted by Geotherm. The core samples of granite, schist and gneiss has only
surface moisture and thus it was not practical to develop dryout curves. The thermal
resistivity tests were conducted in accordance with the IEEE Standard 442-2017. Based
on the soil descriptions given in the AECOM borehole logs, a total of eight (8) soil types were
identified. The results are tabulated below, and the thermal dryout curves are presented
in Figures 1 to 6.

1. Sand

2. Gravel and Sand / Sand and Gravel

3. Silt and Sand / Sand and Silt

4. Till

5. Sand and Gravel Till

6. Silty clay

7. Gray Clayey Silt

o

Rock (Gneiss, Quartz Vein)

COOL SOLUTIONS FOR UNDERGROUND POWER CABLES
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION

Serving the electric power industry since 1978
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Sample ID, Description, Thermal Resistivity, Moisture Content and Density

Thermal ]
somiors 2| oo | G| | owh | ot
Wet Dry

ARA=TFRA———3:0—=8-0—|——Gravel-&Gand 84 485 36 88 2
ARA=FRE = feGrfmf——poGitand=-Band 78 24 32 83 B
A R= 1RGP le——F-and-Sand 56 4B 22 4+ =
AR==FRY Sl Sand 55 2OF 20 el 1
RA-2 TR1 5.5-6 Sand & Gravel 57 268 22 79 2
RA-2 TR2 36.5 - 37 Silty Clay 89 309 22 88 6
RA-2 TR3 41 -41.5 Silty Clay 76 281 33 86 6
RA-2 TR4 41.5 -42 Sand & Gravel Till 62 196 15 121 5
RA-2 TR5 60.65—-61.10 Gneiss 54 69 1 174 8
RA-2 TR6 68.6 — 69.6 Quartz Vein 49 61 1 165 8
RA-3 TR1 3-5 Sand & Gravel 49 155 15 105 2
RA-3 TR2 6-6.5 Gravel & Sand 64 226 18 89 2
RA-3 TR3 14.5-15 Gray Clayey Silt 92 256 38 81 7
RA-3 TR4 26 — 26.5 Till 79 233 10 109 4
RA-3 TR5 | 35.35-35.85 Gneiss 53 71 1 159 8
RA-4 TR1 3-5 Sand & Gravel 56 125 9 116 2
RA-4 TR2 10-10.5 Sand & Silt 69 174 17 113 3
RA-4 TR3 31-231.5 Sand 70 216 11 112 1
RA-4 TR4 36 — 36.5 Sand 67 204 15 119 1
RA-4 TR5 46 — 46.5 Sand 69 263 18 112 1
BR-1 TR-1 6-6.5 Sand 75 247 23 92 1
BR-1 TR-2 14.5-15 Sand 69 194 18 107 1
BR-1 TR-3 16.5 - 17 Sand 67 220 19 109 1
BR-1TR-4 | 27.10-27.75 | Mah quanzicalcite {45 54 1 166 8
BR-1 TR-5 38.1 —38.85 Pink Gneiss 53 61 1 163 8
BR-1 TR-6 42 — 4255 Gray Gneiss 49 58 1 170 8
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Thgrr_nql .
sanwie | O | e | GECRY | ST | oty | o
Wet Dry
BR-4TR-1 | 6-65 S 66 105 10 130 2
BR-4TR-2 | 14-145 Weathered rock 88 224 19 108 8
BR-4TR-3 | 26-26.5 Silty clay 77 288 60 62 6
BR-4 TR-4 | 31-315 Sand 69 185 21 08 1
BR-4TR-5 | 76.5-77 Sand "z;‘iﬁ}gra“’e' 66 159 6 112 2
Suggested Thermal Resistivity Values
Boring ID Milepost B°’i“(9ﬂ;)ep‘h Cable Depth (ft) SLE?gf':]“"'M,)TR
AR 0.03 17 3L QU5 110
RA-2 2.1 78 5' 10" 80
RA-3 2.21 39 5-0" - 10' 0" 90
RA-4 23 47 5-0" - 10' 0" 90
BR-1 0.46 70 5' 10" 100
6'3" 80
14' 3" 110
BR-4 0.19 82 26' 3" 95
31' 3" 85
76' 3" 80

Please contact us if you have any questions or if we can be of further assistance.

Geotherm USA

Hakp

Nimesh Patel




350

300

N
[41]
o

200

THERMAL RESISTIVITY (°C-cm/W)

150

100

50

/ | i

0 5 10 15 20 25 30 35 40

MOISTURE CONTENT (% DRY WEIGHT)

AECOM (PO: 60323056)

CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey

Thermal Analysis of Native Soil and Rock Core Samples

April 2022 Figure1



THERMAL RESISTIVITY (°C-cm/W)

' ERRRERRENEN RA-2
| | -
i : : HNNEEEEEEEN _____TR1@55-6
| | |
350 1 - : ;
i TR2 @ 36.5-37"
TR3 @ 41-41.5'
300 A : ENENERNEN TR4 @ 41.542
TR5 @ 60.65-61.10'
TR6 @ 68.6-69.6'
250 -
200 -
150 1
100
N B
K:: T | | ) ) )
s0 N\ : :
NN
SREERENN | a
0 | |i§-.:.:.:.-.:..-.-.'§-....!....
0 5 10 15 20 25 30 35 40

MOISTURE CONTENT (% DRY WEIGHT)

AECOM (PO: 60323056)

CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey
Thermal Analysis of Native Soil and Rock Core Samples

April 2022 Figure 2



400

HENENNRREN RA-3

TR1@ 3-5'

350 4L
! TR2 @ 6-6.5'

TR3 @ 14.5-15'

300 1 HEEENEE TR4 @ 26'-26.5'

|
|
- 1 . L A . | A 1 i S I
_ HEEEEEEEEER TR5 @ 35.35-35.85'
—H | —
|
|
|

N
[41]
(@]
__....-—""”I’—I I
|
|
|
|
|
————
1
|
[
|
[
1

N

o

o
L

THERMAL RESISTIVITY (°C-cm/W)

150 \

_|_
"‘"r---...____ | |

A | [ [ |
100 +\ N | ——— : |

/
/1

0 | .ll:l.l.li.l;.li'iiliiul

0 5 10 15 20 25 30 35
MOISTURE CONTENT (% DRY WEIGHT)

AECOM (PO: 60323056)

CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey

Thermal Analysis of Native Soil and Rock Core Samples

April 2022 Figure 3



THERMAL DRYOUT CURVES

400
350 +

300

N

[41]

o
L

THERMAL RESISTIVITY (°C-cm/W)
S
=]

150 -

100

50

| L
RA-4
N ____TR1@35
i EEEEEEE TR2 @ 10-10.5'
.
HEN ____ _TR3@31-315
HE
HER TR4 @ 36-36.5'
HER
I |HEN TR5 @ 46'-46.5'
.
L] L
NN
NN L]
| HEE |
ﬁ ll [T L]
L] L1
! |
| |
] |
ENEEEEEENEEEENENEENEENERENEERED
_________ N | HN
L
L
T T
1 B |
N I
| || L |
ANARRERE i ) T
| 1] |
| —
B B ) H ]
] |
1 SEEEE NN |
l | Il [ [ T I T I& T IE b4

0 5 10 15 20 25 30 35 40

MOISTURE CONTENT (% DRY WEIGHT)

AECOM (PO: 60323056)

CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey

Thermal Analysis of Native Soil and Rock Core Samples

April 2022 Figure 4



THERMAL RESISTIVITY (°C-cm/W)

THERMAL DRYOUT CURVES

400 | EEEEEER
' ENNENNEEEEN BR-1
RN
! RN TR1 @ 6-6.5'
i | HER
%0 T EN TR2 @ 14.5-15'
l
% TR3 @ 16.5-17"
300 : 1 TR4 @ 27.10-27.75'
| TR5 @ 38.1'-38.85'
TR6 @ 42'-42.55'
250 41— — i
200 1 \ |
| EREEEREEE
W l N EEEEEEEEEEENEREEI r
150 SRR
B - | i‘ — Tt T T T T T T1T—T1+"1T"1"
11 NN
RN | i |
100 HEE :
ST |
— | |
PSS e L T
| | ' |HN
|
L 1 |
0 | | | I L L i i i I i & I
0 5 10 15 20 25 30 35 40
MOISTURE CONTENT (% DRY WEIGHT)
AECOM (PO: 60323056)
CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey
Thermal Analysis of Native Soil and Rock Core Samples
September 2021 Figure5



THERMAL RESISTIVITY (°C-cm/W)

THERMAL DRYOUT CURVES

400 T i
i i i
| i BR-4
i i i
B i i " "
350 1 | I : TR1 @ 6-6.5
[ | TR2 @ 14-14.5'
_ | TR3 @ 26-26.5'
300 : e
TR4 @ 31-31.5'
l H TR5 @ 76.5-77"
250 1 . T e S R
' \ ANEENEEEEEEEEEEEENEENERENEEE
200 H\—— -
N EE
X T | |
\\ EENEEEE [ |
| i
OMINCT N IEEEEEEEEEEEEENEEEEEEEEEE
N | |
_\_____\q_i_. - A I A A O A A I
\"\ \ S S (N S N N N N P
] N \ £ - l ’?\-“_ -1 | — ' — | N 4 L .
100 hNEEEER. = |
N T~ | L L
|| S | | ] anEEER B e
SN T~ L LT [T .
. o O I O O O . -
50 | | |
0 | l l_i. l - I - i ! 1
0 5 10 15 20 25 30 35 40
MOISTURE CONTENT (% DRY WEIGHT)
AECOM (PO: 60323056)
CHPE Upland Cable Route - Bronx-Randall's Island/Queens-Astproa Rainey
Thermal Analysis of Native Soil and Rock Core Samples
September 2021 Figure 6



Appendix E — Geotechnical Laboratory Testing Results



Appendix E Note:

Test borings completed in the CHPE Randall’s Island project segment are
identified as BR-1, BR-2, BR-3, BR-4, RA-1, RA-2, RA-3, and RA-4. The
geotechnical laboratory report in this appendix include sample test results from
these borings.

In addition to sample results from the Randall’s Island segment borings, the
geotechnical report dated July 28, 2021 in this appendix includes sample test
results from four borings (AR-2, AR-6, AR-7 and AR-8) that were completed in the
CHPE Astoria-Rainey project segment. Those sample test results are irrelevant
to the Randall’s Island project segment and have been redacted in this appendix
accordingly.



45H Commerce Way, Totowa, NJ 07512
973.812.1818
terrasenselab.com

TerraSense

07/28/21
TerraSense Project Number: 21004385A

Chris Stratton

Project Manager

Aquifer Drilling & Testing
75 East 2nd Street
Mineola, NY 11501

Dear Mr. Stratton:
Re: Laboratory Test Results for CHPE — Randall’s Island/Astoria-Rainey Borings

The purpose of this letter is to present the results of the laboratory tests performed on the samples delivered to
the TerraSense laboratory on 07/01/21. Testing was performed based on the assignment dated 07/01/21 by
AECOM.

Test Results
Test results are reported on the accompanying test pages.

Test Comments
Testing was performed in general accordance to the ASTM or other methods as listed on the test pages.
Deviations from the test standards are noted on these pages.

Limitations
Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no other warranty, expressed or implied, is made.

Sample Disposition

If we do not receive other instructions from you within thirty days, this material will be disposed of.
If you have any questions concerning the test results reported in this letter, please call us.
Sincerely,

Gregory Thomas
Laboratory Manager

Enclosure:



Aquifer #602211013
CHPE - Randall's Island/Astoria-Rainey Borings
LABORATORY SOIL TESTING DATA SUMMARY

BORING |SAMPLE| DEPTH IDENTIFICATION TESTS REMARKS
WATER |LIQUID|PLASTIC| PLAS. | USCS | SIEVE |HYDROMETER|ORGANIC
NO. NO. CONTENT| LIMIT [ LIMIT |INDEX| SYMB. | MINUS [ % MINUS | CONTENT
(1) NO. 200 2um (burnoff)
() (%) ) () ) (%) (%) (%)
A2 S=2 H=F 4.4 BP<GM:{—6 4
AR=2 S-< Qg 34 SR-SM-{=——6 1
RARe—A—5f——13=1& B2 GR-GM4—10 3
m m i‘ r 4 -I:“ (=l w] Gl\.l 40 a
AR-B S5-3 78 38+ 22 48 G =Sl=l=t=57-8 34
AR=6 S} =11 2:4=3 S =—=27=2 5
AR == j=—=5=2 = 174 SM—t—49—|-—— 6
AR |54 9-44 484 SMe=—}—46 4
ARF—56 3=tz 105 G4 26 38 S€ 43 14 B2
BR-2 S-5 20-22 10.7 SW-SM| 12 3
BR-2 S-7 |44.5-46.5| 8.9 26 15 11 SC 24 7
BR-3 S-4 10-12 22.8 sSw 1 0
BR-3 S-5 12-14 73.1 99 35 64 OH 94 33 4.2
BR-3 S-7 20-22 8.4 SP-SM 7 1
Note: (1) USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by: NG
Reviewed by: CMJ
Date: 7/28/2021

TerraSense

45H Commerce Way
Totowa, NJ 07512

Project No.: 21004385A

File: Indx1
Page 1 of 1




COBBLES GRAVEL SAND SILT or CLAY Symbol m} (@]
E FINE coArse|  Meplum | FINE Boring AR-2 AR-2
= Sample S-2 sS4 S-6
< 3 o o o o 898 Depth 5.7 9-11 13-15
= w1 2 = = ~ 5 @ o =~ ep i "
100 --ﬁ 8 *‘r = ’ﬁﬁ—‘i'M-a.-lﬁ % +3" 0 0
]\ H | % Gravel 6 47 48
S0 pty L : % SA 38 47 42
t \ { { % 5 7 7
80 - \\ " ' SAND 19 27 20
| \ | | %F SAND 14 13 15
£ 70 +4L \ | ; l % FINES 6 6 10
e | I h I Dygo (MM) 38.1 38.1 76.2
2 e : mﬁt : : Do (mm) 15.1 953 10.5
E I \— ¢ 3 Dy (mm) 0.92 0.7 0.58
S 50 pHi SEER: : R 4 : Dio (mm) 019 0.18 0.075
@ It N R \ R H I ! Ce 03 03 0.4
& 40 4ill i S s i Cu 79.5 52.9 140
E I | #\\E Sieve
S 30 : Mo ' Size/ID # Percent Finer Data
w N -
o I I SN 6 100 100 100
20 4 1 ] 4 100 100 100
| | | 3" 100 100 100
10 -3 | S L 11/2" 100 100 80
| | 1 asc h Ll q" 89 68 76
100 10 0.1 0.01 ,001 "
ARTICLE SIZE -mm 12 54 81 62
3/8" 50 60 59
Open Symbols: Sieve analysis by ASTM D691 #4 44 53 52
Filled symbols: Hydrometa_r analysis by AS 28 corrected for complete sample _ 39 46 45
SYMBOL w (%) LL Pl l AASHTO I USCS DESCRIPTION AND REMARKS DATE 29 34 36
o 44 P.GM IBrown, Poorly graded gravel with sn_t and sand 07/12/21 #40 20 19 25
shale noted, Insufficient sample size #60 12 18
& 34 SP-SM Brown, Ppnrly graded sand with silt and gravel, Insufficient 0711221 #100 9 14
|53mp|9 size #140 7 7 12
o 52 GP-GM Brown, Pgoﬂy graded gravel with silt and sand, Insufficient 07/12/21 #200 6 6 10
sample size S5um 2 3
2um
er #602211013 o 1 1 ;
. . . .
CHPE - Randall's Island/Astoria-Rainey Borings T IR TSRO
o erraSense #21004385A

ASTM DE913 & ASTM D7928

aSense Analysis File: GrainSizeV6Rev1al4

Sievia 7/28/




COBBLES GRAVEL SAND SILT or CLAY Symbol m} @]
E | FINE coArse|  Meplum | FINE Boring AR-6 AR-6
= Sample S-2 S-3 S-4
< 0 o o o o 898 Depth 57 7-9 9-11
= & L <t — o~ F O o =N ep 3 )
100 -1-? = G\ T — <& ,\%MH—IE % +3" 0 0
I \ | % Gravel 3 0 0
90 1+ h\ \ I % SA 57 422 72.8
i Y i \ % i % 1 0 0.1
80 44 S 4 4 SAND 21 12 11
| | \ 1\ | %F SAND 25 41 716
£ 70 4! \' i \ & % FINES 10 57.8 27.2
o | 1k ; & N Do (MM)|  25.4 4.75 475
£ : : N \ NI Deo (Mm) | 274 0.079 0.134
= | | n \ ) Dag (mm) 0.33 0.023 0.079
S 50 pHi i N SR \ A S e Dio(mm) | 0.075 0.001 0.017
@ i | AR 11 - Lot Ce 0.5 48 27
& 40 i | . PN cu 36.5 56.6 7.9
E | | NS ' Sieve
g 30 : G : : Size/ID # Percent Finer Data
a | | }\B\ : 6" 100 100.0 100.0
20 4 I Y 4" 100 100.0 100.0
Hy | 47 Ne = 3" 100 100.0 100.0
10 14 I : A Ly g | 112 100 100.0 100.0
Ll 1)
! ! : | i i A= = == 1" 100 100.0 100.0
0 il | 1 I 1 ] flisiig 3/4" 91 100.0 100.0
100 10 0.1 0.01 .001 "
ARTICLE SIZE -mnt 172 83 100.0 100.0
/8" 78 100.0 100.0
Open Symbols: Sieve analysis by ASTM D691 w4 67 100.0 100.0
Filled symbaols: Hydrometa_r analysis by AS 28 corLectecI for complete sample _ 56 100.0 99.9
SYMBOL| w(%) [LL]PL] PI] AASHTO | USCS DESCRIPTION AND REMARKS DATE 46 99.8 99.7
o 128 SP-SM IBrown' Pporly graded sand with silt and gravel, Insufficient 07/12/21 #40 35 g8.8 98.8
sample size #60 93.8 91.7
< 19.1 22 4 CL-ML Brown, Sandy silty clay 07/09/21 #100 82:3 66,9
#140 12 71.2 45.1
] #200 10 7.8 27.2
@] 213 SM IBrown. Silty sand 0712121 5um 4 6
2um
er #602211013 o g Y g
\ , . .
5 e CHPE - Randall's Island/Astoria-Rainey Borings TR T IIE TSRS
B errasense ASTM D6913 & ASTM D7928

aSense Analysis File: GrainSizeV6Rev1al4

Sievib 7/28/




COBBLES GRAVEL SAND SILT or CLAY Symbol m} @]
E |  FINE coArse|  Mepium | FINE Boring AR-7 AR-7
= Sample S-2 S-4 S-6
< 3 o o o o 898 Depth 57 9-11 13-15
- — 8 <t =1 ~ F D o -~ ep i i
100 -1-? = G\ T "r A %&Ma—lﬁ % +3" 0 0
] X H | % Gravel 3 25 21
20 % SA 58 59 36
T 1 !
i NN sNE) i % 7 6 6
80 -4 H } SAND 15 16 11
| ~ | %F SAND 36 a7 19
£ 70 +4 | ; l % FINES 19 16 43
° | | X | Dygo (Mm) 38.1 38.1 254
= g0 : : SN : Dgp (mm) 0.648 0.771 0.352
S | | ! H Dap (Mm) 0.14 0.16 0.012
S 50 b - - ' Dy (Mm) | 0.013 0.025
@ i ' P NN piil ol :
o I 1 I ] 2\ \l 1] 1 : : 1 Cc 23 ‘|3
& 40 i I X ; cu 49.8 30.8
= | | N -
E Hiin Sieve
1] I 1
o 30 i ; Size/lD # Percent Finer Data
ey I I 6" 100 100 100
20 1+ 1 - e 3z 4" 100 100 100
Hy | " SRR 3" 100 100 100
10 +-4 } J i _J 11/2" 100 100 100
| | | "
! ! i : ; T ="8 1 91 94 100
0 ot Ll 3/4" 89 91 97
100 10 0.1 0.01 ,001 "
ARTICLE SIZE -mm 12 B3 - o1
3/8" 82 83 87
Open Symbols: Sieve analysis by ASTM D691 4 77 75 79
Filled symbols: Hydrometer analysis by AS 28 corrected for complete sample _ 70 69 73
SYMBOL w (%) LL ] PL] PI l AASHTO I USCS DESCRIPTION AND REMARKS DATE 63 61 67
o 171 SM IBrown, SIIT.)C' sand with gravel ‘ 07/12/21 #40 55 53 62
shale & mica noted, Insufficient sample size #60 43 56
< 19.4 SM Brown, Silty sand with gravel, Insufficient sample size 07/12/21 #100 29 49
#140 25 21 45
o] 40.5 25 ] 39 SC Gray, Clayey sand with gravel, Insufficient sample size 07/09/21 gﬁo:l 719 16 133
2um
er #602211013 hm . 4 0
. . . .
ey, — CHPE - Randall's Island/Astoria-Rainey Borings TN RS
B er ASTM D6913 & ASTM D7928

aSense Analysis File: GrainSizeV6Rev1al4

Sievic 7/28/




COARSE | FINE coArse|  Mepium | FINE Boring BR-2 BR-2
= Sample S-5 S-7
< < 0 o o o o 898 Depth 20-22 44 5-46 5
: - I ¥ o = ~ F B o =N ep il
100 T G T S = %&L’E—“ﬁ % +3" 0 0
| | | % Gravel 36 17
90 177 \&&R | | % SAND 52 59
| S s - | %C SAND 11 6
| r— |
80 iit AN ?“ } %M SAND 24 21
| | | %F SAND 17 32
£ 70 o \*’\ | % FINES 12 24
% | . I Dygq (Mm) 38.1 38.1
= g0 : r\\\ : Dgp (mm) 3.47 0.519
@ | | \\E 3 i Dag (mm) 0.44 0.11
g §0 i ] ] ] BN i ] g\l ] T Ii ] [N ] ] ] Dm {FI'IITI] 0.05 0.007
@ . RS \\: PN :, Pl prpry oo Ce 11 16
& 40 il I J cu 69.4 79.8
E | | | Si
z ieve
o 30 : \I'.! : Size/ID # Percent Finer Data
w "
o I I - \$~ 6 100 100
20 ++ | = I F‘\‘ 4 100 100
_|4-_| - iJL— A i \E-\Eh J;-—l— *N‘-Jq - 3" 100 100
10 -4 : g L L 11/2" 100 100
| - i i il LTy | 1 89 03
; 1 i i T [ifeeelea H
0 1 1 i i i i 1 1 } i 3/4 85 91
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 1 89
3/8" 76 86
Open Symbols: Sieve analysis by ASTM D6913 #4 64 83
Filled symbols: Hydrometer analysis by ASTM D7928 corLectecI for complete sample _ #10 53 77
SYMBOL w (%) LL ] PL] PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 41 69
o 10.7 SW-SM Grayisrln brown, Walligraded sand with silt and gravel, 07/09/21 #40 29 56
|Insufficient sample size #60 21 45
. . #100 16 34
< 89 26 ] 15 11 SC Brown, Clayey sand with gravel, Insufficient sample size 07/09/21 #140 13 29
#200 12 24
o 5um 4 10
. 2um
Aquifer #602211013 ‘ o L /
ey — CHPE - Randall's Island/Astoria-Rainey Borings TN R EVETe
B rrasense ASTM D6913 & ASTM D7928

TerraSense Analysis File: GrainSizeV6Revia14 Siev1f 7/28/2021



COARSE |  FINE COARSE | MEDIUM | FINE Boring BR-3 BR-3 BR-3
= Sample S-4 S-5 S-7
S & 3 o o o o 8988 Depth 10-1 12-14 20-22
- — g 8 <t =1 ~ F DO o -~ ept 2 B )
100 --r? ) H—g\" _g e _'Iﬁ' : % +3" 0 0 0
i | g tol o dili % Gravel 38 2 38
90 T I 2‘\ % SAND 61 4 55
{ R i { %C SAND 30 0 16
80 i L 4 %M SAND 24 2 18
| \ I | %F SAND 7 2 21
£ 70 +H4 AL l h % FINES 1 94 7
o | \ﬂ | Dygo (MM) 19.1 9.53 25.4
2 e : I : Deo (mm) 4.48 0.007 426
S | | \\1 H, : D3 (mm) 1.8 0.002 0.48
g §0 i ] ] ] BN i ] - ] T Ii ] ] i : |‘ 1 1 Dm {FI'IITI) 0.5 0.2
@ . RS 3 EERE | P TR I Ce 1.4 05
& 40 4l I ~. : | 4 Cu 9 355
£ I L4\ N J | Sieve
i | n N | N ; ‘
o 30 Size/ID # Percent Finer Data
i I \ ] I hd .
o N 6 100 100 100
[ [ \ S [
20 T+ | N I 4" 100 100 100
_|4-_|__4 iJL—I_ Skjl\ ,\& = I.-_u_ - 3" 100 100 100
10 -4 } S i 11/2" 100 100 100
! L I S AL L 1" 100 100 100
0 4l I il I = r ar o S5 W 3/4" 100 100 93
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 £ 100 80
3/8" a4 100 83
Open Symbols: Sieve analysis by ASTM D6913 #4 62 98 62
Filled symbols: Hydrometer analysis by ASTM D7928 corLectecI for complete sample _ #10 32 98 46
SYMBOL w (%) LL ] PL] PI uscs AASHTO I USCS DESCRIPTION AND REMARKS DATE #20 16 97 38
o 228 SwW IQark gray, Well-graded sand with gravel, Insufficient sample 07/09/21 #40 8 96 28
size #60 4 96 19
& 731 | 99| 35| 64 OH Gray, Organic clay . . o7i00i21 | #100 2 98 12
organic mat'l noted, Insufficient sample size #140 1 95 9
Grayish brown, Poorly graded sand with silt and gravel #200 1 94 7
o 874 SP-SM mica noted, Insufficient sample size O7/08i21 S5pum 0 51 2
. 2um
Aquifer #602211013 ‘ o . fum 0 ” 1
o y— — CHPE - Randall's Island/Astoria-Rainey Borings TN R EVETe
m ASTM D6913 & ASTM D7928

TerraSense Analysis File: GrainSizeV6Rev1a14

Sievig 7/28/2021



Aquifer
CHPE - Randall's Island/Astoria-Rainey Borings

SUMMARY OF ROCK TESTING
SAMPLE IDENTIFICATION STATE PROPERTIES ENGINEERING PROPERTY TESTS REMARKS
Boring Run Depth WATER |TOTAL| DRY TEST |HARDNESS UNCONFINED COMPRESSION TESTS
CONTENT| UNIT | UNIT TYPE TESTS (ASTM D7012)
(1) WGT. | WGT. Mohs COMPRESSIVE| AXIAL ESTIMATED (5)
(2) HARDNESS| STRENGTH |STRAIN @ ELASTIC
FAILURE MODULUS
(%) (peh) | (pch ) (psi) (%) (psi)
m 04 4 ’3‘ 44 ;1 4 R [
AR=8 Rel==43:5=13:4 B:2 169={=169 Y& 27660 9:33 9E+RG
BR-3 R-1 26.2-27 M 9
BR-3 R-1 | 26.5-26.9 0.3 165 | 164 uc 8040 0.26 4E+06
BR-3 R-3 | 35.9-36.8 M 8
BR-3 R-3 | 36-364 0.2 167 | 167 ucC 12030 0.21 7E+06
RA-1 R-1 | 32.6-33.5 M 8
RA-1 R-1 | 32.7-33.1 0.2 177 | 177 ucC 20100 0.24 9E+06
RA-1 R-3 | 42.6-43.5 M 9
RA-1 R-3 | 42.7-43.1 0.2 178 | 178 ucC 17510 0.21 9E+06
RA-1 R-5| 50-50.9 M 8
RA-1 R-5 | 50.1-50.5 0.1 186 | 186 uc 21120 0.20 1E+07
RA-1 R-8 | 68.9-69.7 M 9
RA-1 R-8 | 69-694 0.1 177 | 177 ucC 14130 0.21 8E+06
Notes: (1) Water contents determined after trimming and shearing.

(2) Test Type Abbreviations: M: Mohs Hardness, UC: Unconfined Compression test with estimated elastic moduli determination
{5) Modulus estimated based on corrected gross deformations.

Prepared by: DM TerraSense Project No.: 21004385A
Reviewed by: GET 45H Commerce Way File: RockSummary1
Date: 7/28/2021 Totowa, NJ 07512 Page 1 of 1
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0.5
al Strain, %
Specime Drmation

Water Wet Unit Unit Length Diameter
Content (%) | Weight (pcfiii¥Veight (pcf) {inch) (inch)

0.15 169 169 4,383 1.979

Specimen meets AS

D4543 shape tolerances

- ‘
FAILURE

Tes mary PHOTO
Strain Rate rected Strain q, Estimated (shown)
Strain Elastic Modulus 2st by: DM
(%/mi to Peak (%) (psi) (psi) Te ate:  Jul-19-21
0.0 0.33 27660 9E+06 Reviewed GET
5 rOJECt # 602211013 ISIandeStoria-Rainey STRENGT ST
Borings
TerraSense .
Project # 21004385A Boring: AR-8 Run:

Depth 13.5-13.9 ft.

Analysis File: UCrock7revl (3/11)

728
Uargl




12000
10000
8000
@
a
&
.g 6000
o
g
E
o
o
4000
2000
0
0.5 1 1.5 2 2.5
Axial Strain, %
Specimen Information :
Water Wet Unit Dry Unit Length Diameter ' S 3
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch) Jk
0.26 165 4,412 1.979 e e i ..
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.13 0.26 8040 4E+06 Reviewed by: GET
. " COMPRESSIVE STRESS VS STRAIN
Aquifer CHPE - Randall's
Proi # 602211013 i . UNCONFINED COMPRESSIVE
rOJECt ISIand!AStorla-Ralney STRENGTH TEST
Borings
TerraSense Borha:BR:3 ‘Run: RA
Project # 21004385A orihg: BRSS9 TUR: =
Depth 26.5-26.9 ft.

Analysis File: UCrock7revi (3/11)

Tr2a/2021
Ubrdrt
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0.5 1 1.5 2 2.5
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.16 167 167 4.469 1.983 7 :
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q. Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.10 0.21 12030 7E+06 Reviewed by: GET
. ' COMPRESSIVE STRESS VS STRAIN
- A;qt;ggrz 11013 CHPE - Randall’s UNCONFINED COMPRESSIVE
roje'(:t ISIandeStorla-Ralney STRENGTH TEST
Borings
TerraSense S orhaxBR:S ‘Run: R3
Project # 21004385A oring: BR-3 Ruh:
Depth 36-36.4 ft.

Ti2a/2021
Analysis File: UCrock7ravl (3/11) Ubr3r3d
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Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter

Content (%) | Weight (pcf) | Weight (pcf)|  (inch) (inch)

0.16 177 177 4.315 1.981 i il "

Specimen meets ASTM D4543 shape tolerances FAILURE

Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.08 0.24 20100 9E+06 Reviewed by: GET
. ' COMPRESSIVE STRESS VS STRAIN
Aquifer CHPE - Randall's
Proi # 602211013 i . UNCONFINED COMPRESSIVE
rOJECt Island/ Astorla-Ralney STRENGTH TEST
Borings
TerraSense P
Project # 21004385A oring: RA=T Tun: 1=
Depth 32.7-33.1 ft.

Ti28/2021
Analysis File: UCrock7revl (3/11) Uratrt



25000
20000
% 15000
&
2
g
£ 10000
5
v 1
5000
0
0.5 1 1.5 2 25
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.16 178 178 4.332 1.980 e ;
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.08 0.21 17510 9E+06 Reviewed by: GET
. ' COMPRESSIVE STRESS VS STRAIN
Aquifer CHPE - Randall's
Proi # 602211013 i . UNCONFINED COMPRESSIVE
rOJECt ISIand!AStorla-Ralney STRENGTH TEST
Borings
TerraSense Boriha: RAG Run: RS
Project # 21004385A oring: RA=T Fun: e
Depth 42.7-43.1 ft.

Ti28/2021
Analysis File: UCrockTrevl (3/11) Urat1rd
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Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) | (inch) (inch)
0.12 186 186 4.403 1.978
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain qq Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.07 0.20 21120 1E+07 Reviewed by: GET
. ' COMPRESSIVE STRESS VS STRAIN
o A;‘:';grz 11013 CHPE - Randall’s UNCONFINED COMPRESSIVE
rOJECt ISIand!AStorla-Ralney STRENGTH TEST
Borings
TerraSense B A ‘Run: RE
Project # 21004385A oring: AT TRUR: -
Depth 50.1-50.5 ft.

Analysis File: UCrock7revi (3/11)

Ti2a/2021
Uralrs
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Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) | (inch) (inch)
0.14 177 177 4.287 1.979 : : 1
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Jul-19-21
0.10 0.21 14130 8E+06 Reviewed by: GET
. ' COMPRESSIVE STRESS VS STRAIN
- A::';grz 11013 CHPE - Randall's UNCONFINED COMPRESSIVE
rOJECt ISIand!AStorla-Ralney STRENGTH TEST
Borings
TerraSense Bofina: RAG ‘Run: R-8
Project # 21004385A oring: KA Wun: -
Depth 69-69.4 ft.

Ti2a/2021
Analysis File: UCrockTrevl (3/11) Urat1r8



A5H Commerce Way, Totowa, NJ 07512
973.812.1818
terrasenselab.com

TerraSense

03/21/2022
TerraSense Project Number: 21004385A-3

Chris Stratton

Project Manager

Aquifer Drilling & Testing
75 East 2nd Street
Mineola, NY 11501

Dear Mr. Stratton:
Re: Laboratory Test Results for 602.21.1013 — CHPE — Randall’s Island/Astoria-Rainey Borings

The purpose of this letter is to present the results of the laboratory tests performed on the samples delivered to
the TerraSense laboratory on 03/03/22. Testing was performed based on the assignment dated 02/10/22 by
Walter Howard.

Test Results
Test results are reported on the accompanying test pages.

Test Comments
Testing was performed in general accordance to the ASTM or other methods as listed on the test pages.
Deviations from the test standards are noted on these pages.

Limitations
Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no other warranty, expressed or implied, is made.

Sample Disposition

If we do not receive other instructions from you within thirty days, this material will be disposed of.
If you have any questions concerning the test results reported in this letter, please call us.
Sincerely,

Gregory Thomas
Laboratory Manager

Enclosure:



R10043R5A-1853 (3)

LABORATORY TEST ASSIGNMENT AND TRACKING SHEET

Project Number: 602211013 Task Number: NA Assigned by: ADT - Chris Stratton Date Assigned: 02.10.22
Project Name: CHPE - Randall's Island/Astoria-Rainey Borings Assigning Office: C/O AECOM Results requested by:
Any known or suspected contamination of the material (yes or no)? no If yes, HASP required for testing to proceed.
SAMPLE |DENTIFICATION INDEX TESTS ENGINEERING PROPERTY TESTS
—_ w |2 > = | | = sleR|lag =
= 2 - n =3 ¥ g |22 X = |1 & TaE[=sTE| Z g
= c| € al = =1 el -2 = E oy clescloc|lo B =
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52 22 st |alsa| 5 [28| o |as| 2 |EE| 8|2 |28 S|eg| 8|5 |5e(5E|2E|88| 2|52 w3
sE | EE  ER Elz4| % |3E[: |83/ (BE[E|B|E: s |E| 8| E|25|E2|52|5E| 2|22 5 |8
w= nZz w8 |ol50l2 |05l s lasl = |loo]l & |6 |Es S1lelola|58|55l65leal & l5a|l =135
o - 5 S
gle || lPalalelaBl2|5 2(33/8|8|8|8 |5 2z| ¢
. | S8 || ISR |2 |82/ 2|2 s S |85 |8 % Swl R
‘ a|la|d|d|858|3 |8 |8g|a |8 d|éaa|la|d8|al|a|d ol o
| VvC w Pl SA | MA | WA | Gs | CP |ORG| Uw LV K |CON| DS | UC | UU |CUTX|CDTX| CyTX
BR1 | S3 | 79 |J =] el
BR-1 Io-- 1517 | J
BR-1 | R2 | 2530 |C
BR-1 | R7 | 4550 |C —
BR-1 | R11 | 8570 | C - il ¥
BR-4 sJ ,Mg?‘l N e e e B
BR-4 | S-6
BR-4 | S-8
BR4 = S-10 | 4042 | J
| - -“"ﬂ"' —
BR4 | S5 el EEL R
PR-UI1S-]L, bl.5-62

TEST SPECIFICATIONS AND OTHER INSTRUCTIONS
ASSUME THAT USCS SOIL CLASSIFICATION IS INCLUDED

If sample 1D & depths do not correspond between jar and lab assignment, use the lab assignment ID & depths (above) for test results

ocarved 93/53/ 5 % »

NOTES: 1. Exploration Number = designation for boring, test pit, etc. 2. Give range or average depth. 3. See reverse for details 4. Additional instructions required, such as r.:umpactlve effort, See reverse for details.
Key: Tes! Status Key (shown by symbol or letter key): _' | TESTASSIGNED TEST IN PROGRESS TEST COMPLETED 25 TEST FINALIZED

Guide to Test Specifications and Instructions

CHPE_TerraSenseAssign_ARC_BR-1,4.xlsx TerraSense, LLC
1600 (6/00) 45 H Commerce Way Totowa, NJ 07512 (973) 812-1818 Project No: 60323056 Page No. 2



ADT/Cascade #602.21.1013
CHPE - Randall's Island/Astoria-Rainey Borings
LABORATORY SOIL TESTING DATA SUMMARY

BORING | SAMPLE | DEPTH IDENTIFICATION TESTS REMARKS
WATER | LIQUID | PLASTIC | PLAS. uUscs SIEVE [HYDROMETER
NO. NO. CONTENT| LIMIT LIMIT INDEX SYMB. MINUS % MINUS
(1) NO. 200 2 um
(ft) (%) (=) (=) () (%) (%)
BR-1 S-3 7-9 16.6 SW-SM 8 3
BR-1 15-17 21.7 SM 13.2 3
BR-4 S-6 20-22 7.2 GP 2 1
BR-4 S-7 25-27 56.1 77 30 47 CH 94.6
BR-4 S-8 30-32 26.3 SP-SM 11.5 3
BR-4 S-10 40-42 19.4 SP 2 1
BR-4 S-15 | 60-61.5| 26.5 ML 67.9
BR-4 S-16 | 61.5-62| 32.6 36 18 18 CL 95.5

Note: (1) USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by: NG m TerraSense Project No.: 21004385A
Reviewed by: CMJ 45H Commerce Way File: Indx3.xlsx
3/21/2022 Totowa, NJ 07512 Page 1 of 1



“F TerraSense

#21004385A

CHPE - Randall's Island/Astoria-Rainey Borings

COARSE ]| FINE coarsel  mepium | EINE Boring BR-1 BR-1
- = - o o Qo
2 z 5 S | S-3
. =9 I 2 o = 8 8 8 23R ampe
m — m m It E=d It T I I I Depth 7-9 15-17
100 T o8 “.-\\2 G ]’> ¢ 3 | % +3" 0 0
| | | % Gravel 16 0
90 N Seml 2 I % SAND 76 86.8
| \g\ Q\ | %C SAND 11 0.2
80 -4 S \ ; %M SAND 34 13.4
| | \‘E \ | %F SAND 3 73.2
£ 70 1+ | ;\\ | % FINES 8 13.2
o | | N | D100 (mm) 19.1 4.75
2 : ' : De (mm)  0.841 0.289
>.
o i i \ i Dap (mm) 0.31 0.18
S s0 i i \ i Do (mm)  0.003 0.05
g | | ‘Y | Cc 1.2 2.2
& a0 LI | \ \ ! Cu 9 58
= | | \ | Sieve
1]
Q 3 | | | Size/lD # Percent Finer Data
& | | AN
o | | )b | 6" 100 100.0
20 I I \n I 4" 100 100.0
| | x ﬁ\ 3" 100 100.0
10 f It = 11/2" 100 100.0
| | - 1 %* 1 100 100.0
[}
o | [ 110 1 okl -=. 3/4" 100 100.0
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 9 100.0
3/8" 91 100.0
Open Symbols: Sieve analysis by ASTM D6913 #4 84 100.0
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 73 99.8
SYMBOL w (%) LL | PL | PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 60 Q8.7
o 16.6 SW-SM Gray, ngl—graded sand with silt and gravel, Insufficient 03/07/22 #40 39 86.4
sample size #60 24 49.4
Lo, 21.7 SM |Brown, Silty sand 03/07/22 #100 15 208
#140 1 156
#200 8 13.2
(@] Sum 3 4
2um 3 3
ADT/Cascade #602.21.1013 um 1 3

PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2

Siev3a.xlsx 3/14/2022



COARSE | FINF COARSE]  mEDiuM | FINE Boring BR-4 BR4 BR-4
~N = o o o o o 898 Sample S-6 S-7 s-8
= - = ~ <t — ~ g W o =~
M — m m #* R * #+:o® T W Depth 20-22 25-27 30-32
100 - -t Fon Y Fallla r_y +3|- D 0 0
HAURE A =g ] ;
| N | ~ VNPT % Gravel 79 0.1 0.8
% 1y \\ i i % SAND 19 5.3 87.7
| ? | \ | %C SAND 5 0.3 09
80 -4 I i \ | %M SAND 6 25 79
| \ | \ | %F SAND 8 25 78.9
£ 70+ \ | | % FINES 2 94.6 11.5
S}
9 : | \ : Dig (Mm) 762 9.53 9.53
) ] | Deo (Mm) 30.4 0.258
@ i \ i Q\ i Dap (mm) 13 0.16
S =0 i | i D1o (mm) 0.42 0.059
3 | }!n | | Cc 13.2 1.7
& 40 - | | Cu 72.4 4.4
"uz: I \15\ I \ | Sieve
g 30 | | | Size/lD # Percent Finer Data
w : s K JI XJ\ : 6" 100 100.0 100.0
20 I I 4" 100 100.0 100.0
i | L—...______L- \\Q{ 1 3" 100 100.0 100.0
10 H | RV A g 1172 84 100.0 100.0
| | = . PiiT ¢ 1" 41 100.0 100.0
E ) 1] 1
o i I —f 3/4° 37 100.0 100.0
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 1/2 29 100.0 100.0
3/8" 26 100.0 100.0
Open Symbols: Sieve analysis by ASTM D6913 #4 21 99.9 99.2
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 16 99.6 98.3
SYMBOL w (%) LLJ PL| PI Uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 13 98.4 96.8
O 79 GP G_-ray, Poorly graded gravel with sand, Insufficient sample 03/07/22 #40 10 97 .1 90.4
size #60 7 96.4 57.7
o 56.1 271 30 | 47 CH Gray, Fat clay 03/07/22 #100 5 95.8 254
shell fragments noted #140 3 05.4 15.4
O 26.3 SP-SM |Brown, Poorly graded sand with silt 03/07/22 :ionc': 1 4 848 1;'5
2um 1 3
ADT/Cascade #602.21.1013 1it m 1
\ . . .
CHPE - Randall's Island/Astoria-Rainey Borings —
? TerraSenSe #21004385A PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2 Siev3b.xlsx 3/14/2022



COBBLES GRAVEL SAND SILT or CLAY Symbol O > 0O
COARSE | FINF COARSE]  mEpium | FINE Boring BR-4 BR-4 BR-4
IS VI S Q g 29 g 888 Sample s-10 s-15 S-16
m = =™ M #& = T & OFE O B Depth 40-42 60-61.5 61.5-62
100 -—n'? Saas 3\3__1:}_ o O—T8g W % +3" 0 0 0
i i imR X [0 % Gravel 4 0 0
90 I I % SAND 94 32.1 45
| | k’ | %C SAND 4 0 0
80 +i4 i \ ; %M SAND 72 0 0.1
| | \ ‘I %F SAND 18 32.1 44
£ 70+ | : % FINES 2 67.9 95.5
o | | L D100 (mm) 19.1 2 2
S 60 : De (Mm) | 0.926
>.
m i i i Dag (Mm) 0.51
2 : | | Lo !
& 40 1 | | Cu 33
"uz: I | [ Sieve
g 30 | | | Size/lD # Percent Finer Data
oy : : \\ : 6" 100 100.0 100.0
20 1 I I 4" 100 100.0 100.0
| | \\ | 3 100 100.0 100.0
10 4 | : 11/2" 100 100.0 100.0
! [ i 1) 1" 100 100.0 100.0
o il I e 3l BT SRR 3/4" 100 100.0 100.0
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -min 112 o8 100.0 100.0
318" 97 100.0 100.0
Open Symbols: Sieve analysis by ASTM D6913 #4 9 100.0 100.0
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 92 100.0 100.0
symBoL| w(%) JLL|PL] P | uscs | AasHTO USCS DESCRIPTION AND REMARKS DATE #20 56 100.0 100.0
O 19.4 SP |Brown, Poorly graded sand, Insufficient sample size 03/07/22 #40 2 1000 99.9
#60 7 99.7 99.9
e 26.5 ML |Brown, Sandy silt ozo7/22 | #1900 3 9.8 99.5
#140 3 85.1 98.4
O 326 36 | 18] 18 CL |Brown, Lean clay 03/07/22 :ionc': 1 4 67.8 S8,
2um 1
ADT/Cascade #602.21,1013 fom 1
, : . .
CHPE - Randall's Island/Astoria-Rainey Borings —
¥  TerraSense #21004385A PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2 Siev3c.xlsx 3/14/2022



Aquifer #602.21.1013
CHPE - Randall's Island/Astoria-Rainey Borings
SUMMARY OF ROCK TESTING

SAMPLE IDENTIFICATION STATE PROPERTIES ENGINEERING PROPERTY TESTS REMARKS
Boring Run Depth WATER |TOTAL| DRY TEST HARDNESS TESTS UNCONFINED COMPRESSION TESTS
CONTENT| UNIT | UNIT TYPE Mohs (ASTM D7012)
(1) WGT. | WGT. HARDNESS COMPRESSIVE AXIAL ESTIMATED (5)
(2) STRENGTH STRAIN @ ELASTIC
FAILURE MODULUS
(ft-ft) %) | (peh | (pch () (psi) (%) (psi)

BR-1 R-2 25-30 M 5
BR-1 R-2 26-26.4 0.1 166 | 166 ucC 27930 0.32 9E+06
BR-1 R-7 45-50 M 6
BR-1 R-7 | 46.1-46.5 0.2 165 | 164 uc 30720 0.39 8E+06
BR-1 R-11 65-70 M 5
BR-1 R-11| 66.1-66.5 0.2 162 | 162 uc 31050 0.35 9E+06
Notes: (1) Water contents determined after frimming and shearing.

(2) Test Type Abbreviations: M: Mohs hardness, UC: Unconfined Compression test with estimated elastic moduli determination
(5) Modulus estimated based on corrected gross deformations.

Prepared by: DM ‘ t | TerraSense Project No.: 21004385A

Reviewed by: GET 45H Commerce Way File: RockSum4385-1.xlsx
Date: 3/21/2022 Totowa, NJ 07512 Page 1 of 1



35000
30000
25000
2
s 20000 ——
g
b}
w
2
o
5 15000
E
o
o
10000
5000
0
0.5 1 1.5 2 25
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter |
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.09 166 166 4.415 1.971 ~8 FRE
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date: Mar-06-22
0.09 0.32 27930 9E+06 Reviewed by: GET
. . COMPRESSIVE STRESS VS STRAIN
B &q:(;f;; 11013 CHPE - Randall's UNCONFINED COMPRESSIVE
rojec T ISIanC"AStOﬂa-Ra]ney STRENGTH TEST
Borings
” TerraSense Boring: BR-1 Run: R-2
Project # 21004385A Depth 26-26.4 ft.

31212022
Analysis File: UCrockTL1 (01/22) Ubrir2.xlsx



40000
35000 N SEEENEEEEE | ? .
30000 |
— 25000
a
g
S 20000
=2
HH
g
S 15000 — o T A I A B
10000
5000
|
0
0.5 1 1.5 2 25
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.16 165 164 4,596 1.973 AT
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q. Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date: Mar-06-22
0.10 0.39 30720 8E+06 Reviewed by: GET
. . COMPRESSIVE STRESS VS STRAIN
B &q:(;f;; 11013 CHPE - Randall's UNCONFINED COMPRESSIVE
rojec T ISIanC"AStOﬂa-Ralney STRENGTH TEST
Borings
I | TerraSense Boring: BR-1 Run: R-7
Project # 21004385A Depth 46.1-46.5 ft.

32172022
Analysis File: UCrockTL1 (01/22) Ubrir7.xlsx



40000
35000 - —
30000
.5 25000
a
g
S 20000
=
HH
g
8 15000 /N N N N A N S S — —
10000
5000
0
0.5 1 1.5 2 25
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch) '.
0.16 162 162 4,542 1.972 '
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q. Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Mar-06-22
0.09 0.35 31050 9E+06 Reviewed by: GET
. . COMPRESSIVE STRESS VS STRAIN
B tﬂ;q:(;f;; 11013 CHPE - Randall's UNCONFINED COMPRESSIVE
rojec T ISIandeStorla-Ralney STRENGTH TEST
Borings
” TerraSense Boring: BR-1 Run: R-11
Project # 21004385A Depth 66.1-66.5 ft.

32172022
Analysis File: UCrockTL1 (01/22) Ubrir11, xisx



A5H Commerce Way, Totowa, NJ 07512
973.812.1818
terrasenselab.com

TerraSense

05/02/2022
TerraSense Project Number: 21004385A-4

Chris Stratton

Project Manager

Aquifer Drilling & Testing
75 East 2nd Street
Mineola, NY 11501

Dear Mr. Stratton:
Re: Laboratory Test Results for 602.21.1013 — CHPE — Randall’s Island/Astoria-Rainey Borings

The purpose of this letter is to present the results of the laboratory tests performed on the samples delivered to
the TerraSense laboratory on 04/06/22. Testing was performed based on the assignment dated 04/05/22 by
Walter Howard.

Test Results
Test results are reported on the accompanying test pages.

Test Comments
Testing was performed in general accordance to the ASTM or other methods as listed on the test pages.
Deviations from the test standards are noted on these pages.

Limitations
Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no other warranty, expressed or implied, is made.

Sample Disposition

If we do not receive other instructions from you within thirty days, this material will be disposed of.
If you have any questions concerning the test results reported in this letter, please call us.
Sincerely,

Gregory Thomas
Laboratory Manager

Enclosure:



Project Number: 602.21.1013

Project Name: CHPE - Randall's Island/Astoria-Rainey Borings
Any known or suspected contamination of the material (yes orno)? no

LABORATORY TEST ASSIGNMENT AND TRACKING SHEET Z\OOLD OR-1

Task Number: NA

Assigned by: ADT - Chris Stratton Date Assigned:
Assigning Office: C/O AECOM

Resulis requested by:

"‘.“ ‘__J-
O w o

4/5/2022

If yes, HASP required for testing to proceed.

SAMPLE IDENTIFICATION INDEX TESTS ENGINEERING PROPERTY TESTS
I PP = TS _| | _
= gl . a g s |5 |28 TIE T c|Bea2EE| =
o — gl s 2 S s |5 (23 Elz|2|5|cs|B-|2|28| % |s | &
o & > < ® |=a T 2 o |=% & = © 2 |levw|l=TlmTo|m—| 8 |a =2
= - E = o c | ] ccC z o hel S |EgloelzelD = | £ o
£ 3 23 2= o _= < |aEl § s | 2|58 s | 3|3 |2 I|ES[(2SI5 550G €3
G o a o B < g |T e o | = e [ 5 o > | g 2 | S |cglcllaflac| 2 |ge| @
sE | EE | ER |E|Z&| 3 lag| L El 5|8z a | E|5|E|2E|22|52|5E| 2 |28
& 2 "z wa |» |50 a_|n 2 o | 6 |E& dlelo |l ls5ol55lc3lcal d |s5al =
w M |9 ]| = ~ -] < < | w =] w =] ~ [
w o™ = | ™ 3 @ D = (] = @ o ™ @ w0 n w =
= o™ L= 0 = ] o~ o o m w (=20 3 = L= - - -] b~ D 5
o - D P = o D — ™ o™ oy w o L) L] o o™ - ] ]
a o |oal| o o |loo| a fa) o [aal|l o o a o a a _
3 vC SA | MA | WA | Gs | CP |ORG| Uw Lv K |CON| DS | UC | UU |CUTX|CDTX|CyTX
~|RA-2 S1 | 57 |JF -
'é% RA-2 S-7 2022 | JF
g RA2 | S-11A | 40415 | J
~y|RA-2 S-12 | 4547 | J
-4 T
433’ RA2 | R2 | 5560 |C
RA-2 i R-5 70-75 | C
AR e .
A4 | 44 I
o553 Bet g
AL 4 FU-E. ] [
\, [P &5=6 <
L
TEST SPECIFICATIONS AND OTHER INSTRUCTIONS
ASSUME THAT USCS SOIL CLASSIFICATION IS INCLUDED 7 g {
. . + ,,; L L | .
If sample ID & depths do not correspond between jar and lab assignment, use the lab assignment 1D & depths (above) for test results 7"{,()("_;0 :: 2 [,} {"3[43 - s‘.{ P .-«}' an Fe
i
NOTES: 1. Exploration Number = designalion for boring, test pit, elc. 2. Give range or average depth. 3. See reverse for delails 4. Additional instructions required, such as compaclive effort, See reverse for details.
Key: Test Status Key (shown by symbal or letter key): TEST FINALIZED

Guide to Test Specifications and Instructions

CHPE_TerraSenseAssign_ARC_RA2-4 AR-1_r1.xlsx
LB00 (6/00)

TEST ASSIGNED TEST IN PROGRESS % TEST COMPLETED

TerraSense, LLC
45 H Commerce Way Totowa, NJ 07512 (973) 812-1818

i
Project No: 60323056 Page No. 1 L‘_L‘E
|
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LABORATORY TEST ASSIGNMENT AND TRACKING SHEET . [O2UZH 54 R
Task Number: NA Assigned by: ADT - Chris Stratton Date Assigned: 4/5/2022

Project Number: 602.21.1013
Project Name: CHPE - Randall's Island/Astoria-Rainey Borings Assigning Office: C/O AECOM Results requested by:
Any known or suspected contamination of the material (yes orno)? no If yes, HASP required for testing to proceed.
SAMPLE IDENTIFICATION INDEX TESTS ENGINEERING PROPERTY TESTS
: Sl T _ 5
’ -— — - PP —— -
= 5 " s| |s|zl|5z | Sls| |3:i[E5|Es| S
= 2l s 4 H HEi s|z|8|5|.5/853538 8 |
c —_ o 2 > | 8 | ] s c |2 % T2 = g [o8|ock|gk|lgc| % |o
5 S > = 5 |5 1] e o |l=% - = ] ¢ [ew|=o|lEo|a~| B |@
= . - = o cE | c i ° v |E E c o D :.EgogEEE |:=
[ 28 2= |2|_& <|sEl |z 8| 2|50 s | 8§35 |2|E5|25|55|5°% £
G 2 o 2 o £ 2 |% o v |e c |Gs| & S |eo > £ I D |c2cllaflac| £ |6
25 E5 | 5§ |E|z8 $ |88 L |28 5| 2|32 35|85 |25|E2(58|5¢| 2 (2
& Z » =z s0 |a |50 n_|o | £ Juol o o |EE Jdlelola |530l535los5leal 8|5
! o @ O | = ~ @ |ww| w o w o ~ o] o~
e (=88 (3 (3858 323(s|8|s|g |k 22| 5
| o™ - T B = «© D — o o~ = wn ™ [} ™ o ™ = ™ P~
i o a ool a o |lco|l o | a o |[oaal|l a o o a o o a.
"y vC SA | MA | WA | Gs | CP |ORG| uw LV K |CON| DS | UC | UU |CUTXICDTX CyTX
_T;RA-a S2 |57 T E ;
0
Y RA-3 S-3 7-9 J
NIRA3 [s6  [1315  [J
- |RA-3 S-9 26265 |J
“|ra-3 |R-2 3438 |C
i
RA-4 |S-4 9-11 J
RA-4 S-6 1517 |J =
RA_4 i;S_g 30-32 J Zslsb PERtaE
RA-4  |S-11  [ssa7  |J
RA-4 S-12 45-46 J
!
TEST SPECIFICATIONS AND OTHER INSTRUCTIONS
ASSUME THAT USCS SOIL CLASSIFICATION IS INCLUDED
If sample ID & depths do not correspond between jar and lab assignment, use the lab assignment ID & depths (above) for test resulls R t
Kecenea O ¢ 53 A
=
NOTES: 1. Exploralion Number = designalion for boring, test pit, elc. 2. Give range or average deplh. 3. See reverse lor details 4, Additional instructions reguired, such as compaclive efiorl, See reverse for delails,
Key: Test Status Key (shown by symbol or letter key): TEST ASSIGNED ~<| TESTINPROGRESS TEST FINALIZED
Guide to Test Specifications and Instructions
CHPE_TerraSenseAssign_ARC_RA2-4 AR-1_r1 xisx TerraSense, LLC [
LB00 (6/00) 45 H Commerce Way Totowa, NJ 07512 (973) 812-1818 Project No: 60323056 PageNo.2o. /7
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ADT/Cascade #602.21.1013
CHPE - Randall's Island/Astoria-Rainey Borings
LABORATORY SOIL TESTING DATA SUMMARY

BORING| SAMPLE| DEPTH IDENTIFICATION TESTS REMARKS
WATER |LIQUID| PLASTIC| PLAS. uscs SIEVE | HYDRO. | ORGANIC | SPECIFIC
NO. NO. CONTENT]| LIMIT | LIMIT |[INDEX]| SYMB. | MINUS |% MINUS| CONTENT | GRAVITY
(1) NO. 200 2pm (burnoff)
(ft) (%) () () () (%) (%) (%) (=)

ARG F=9 3= GW=-GE|—42 3

AR=1 S=3 Q=] O s 23 4 Gl 641 13

AR=F=—5-6 15=14 48+ SG 23 6

RA-2 S-1 5-7 28.2 SC 22 3

RA-2 S-7 20-22 94 GP 1

RA-2 | S-11A |40-41.5] 71.0 70 32 38 CH 60 21 3.2 2.656
RA-2 | S-12 | 45-47 14.0 SM 15

RA-3 S-2 5-7 11.9 GP-GM 6 1

RA-3 S-3 7-9 4.9 GW 2

RA-3 | S-6 13-15 | 35.3 38 22 16 CL 68 10 2.6 2.691
RA-3 | S-9 |26-26.5] 6.6 GP-GM 6 1

RA-4 S-4 9-11 16.6 SM 14 3

RA-4 S-6 15-17 4.2 GP 2

RA-4 S-9 30-32 15.1 SW-SM 6 1

RA-4 | S-11 | 36-37 25.8 SP-SM | 10.5 2

RA-4 | S-12 | 45-46 245 SP 4.2 1

Note: (1) USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by: NG m TerraSense Project No.: 21004385A
Reviewed by: CMJ 45H Commerce Way File: Indx4.xlsx
4/26/2022 Totowa, NJ 07512 Page 1 of 1




RSE | FINE coArse]  mEDiun ] FINE Boring AR-1 AR-1
_ T B 9 S 2 g § g § Sample S-2 S-3 S-6
m — Mmoo 3 e T % ® W oW Depth 7-9 9-11 15-17
- ry . ay "
100 "I"? L= Y i i T "‘E'-...‘h_‘ | % +3 0 0
| \ T S | % Gravel T 0 9
%0 “{,\ i % SA 41 35.9 68
I \ \ | % 1 0.8 3
80 -4 5 i s \K ; AND 17 4.8 22
! | | oF SAND 13 30.3 43
£ 70 | \Q | % FINES 12 64.1 23
o | 3 | \#\ Dy (mm)|  25.4 4.75 19.1
2 g : . I . Do (Mm) 6.44 0.054 0.352
@ i \ b i Dap (mm) 0.69 0.009 0.12
S s0 i P i Dy (mm)  0.034 0.008
3 | | N \ | \ Cc 22 6.7
& 40 - - Cu 189.4 577
E | | \ \ ] Sieve
S 30 | | ks i + Size/ID # Percent Finer Data
g | | N S ' 6" 100 100.0 100
* I | ; : :
N : ! "
20 I I B I i ; 4 100 100.0 100
| | 1 i X 3" 100 100.0 100
10 Ly : Niima SO a. LT | 112" 100 100.0 100
| | : | ; ‘:': : _ o 1" 100 100.0 100
o 4uil l ! l ! fiiii 1 - 3/4" 99 100.0 100
100 10 ARTICLE SIZE _mmﬂ.1 0.01 .001 172" 7 100.0 a7
3/8" 69 100.0 96
Open Symbols: Sieve analysis by ASTM D6913 #4 53 100.0 91
Filled symbals: Hydrometer analysis by AS 28 corrected for complete sample 42 99.2 88
SYMBOL w (%) LLJ PL] PI I AASHTO USCS DESCRIPTION AND REMARKS DATE # 32 a97.5 81
O 355 W-GC Gray, Well-graded gravel with clay and sand, Insufficient 04/08/22 #40 25 94.4 66
) |sample size #60 80.8 48
< 27.8 a7 14 CL IBmwn, Sandy lean clay 04/08/22 #100 787 34
#140 13 70.5 28
(o] 18.1 SC |Brown, Clayey sand, Insufficient sample size 04/08/22 gﬁong 412 4 923
2
scade #602.21.1013 . ; . :
CHPE - Randall's Island/Astoria-Rainey Borings S TC T SIE TSTRETTG
i erraSense #21004385A

ASTM DE913 & ASTM D7928

aSense Analysis File: GrainSizeTSLV2

Sievda.xlsx 4/26/




“F TerraSense

#21004385A

CHPE - Randall's Island/Astoria-Rainey Borings

COBBLES GRAVEL SAND SILT or CLAY Symbol o O @)
COARSE | FINE COARSE]  mEpium | FINE Boring RA-2 RA-2
. E?'.. f?h_ E'P.. - S 9 e g § g § Sample S-1 S-7
M — m M 3 I I # I o I ok Depth 5.7 20-22
100 — i = % +3" 0 0
| \ : : % Gravel 18 95
90 | B'Kr‘ | | % SAND 60 4
| \ Hias | %C SAND 1 2
80 +- i ; %M SAND 21 1
| \ . N | %F SAND 28 1
£ 70 H h{ | A | % FINES 22 1
o | \ | AN | Do (mm) 254 38.1
2 g Ll \ N | De (mm) | 0.904 216
E : | : Dag (mm) 0.12 15
= 50t * i ; Do (mm) 0.017 95
g | | | Cc 0.9 1.1
& a0 LI \ | ! Cu 53.2 2.3
E [ \ | \g\ | Sieve
§ 30 Ll | 5 | Size/ID # Percent Finer Data
& : \ : I 6" 100 100
20 | § I % 4" 100 100
i | | \r‘ 3 100 100
10 } & } } 112" 100 100
| A i | Ly, 1" 100 74
] i oo il . 34" 9 49
100 10 1 PARTICLE SIZE -mmn.‘l 0.01 0.001 1/2" 89 20
3/8" 86 10
Open Symbols: Sieve analysis by ASTM D6913 #4 82 5
Filled symbols: Hydrometer analysis by ASTM D7828 corrected for complete sample #10 7 3
SYMBOL w (%) LLjyPL| PI Uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 59 3
] 28.2 SC {Brown, Clayey sand with gravel, Insufficient sample size 04/08/22 s 50 2
#60 42 2
< 94 GP Gray, Poorly graded gravel, Insufficient sample size 04/08/22 #100 3 !
#140 28 1
#200 22 1
o Sum 5
ADT/Cascade #602.21.1013 ft g ?

PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2

Siev4db.xlsx 4/26/2022



“F TerraSense

#21004385A

CHPE - Randall's Island/Astoria-Rainey Borings

COARSE | FINF COARSE]  mepium | FINE Boring RA-2 RA-2
~N = 0 o o o o 898 Sample S-11A S-12
= - = — <t — ~ 5 B o — ~
™ — ™ ) # s I *+ @ W o Ak Depth 40-41.5 4547
. Ay "
100 Vil | % +3 0 0
% Gravel 6 40
| \ P~ I
90 | | f | % SAND 34 45
| \& | L | %C SAND 6
80 -4 < i ; %M SAND 8 13
| | | %F SAND 22 26
£ 70 H Q\,\ | \1\ | % FINES 60 15
o | 8 - | D00 (mm) 19.1 25.4
2 : * . Jf\‘ De (mm) | 0.075 475
>_
fn I I SN i Dy (Mm) 0.005 0.22
S 5o ; i i ; Dy (mm) 0.024
a = : N : ™ e 0.4
o 40 HH | J Cu 197.9
"uz: I | N [ Sieve
g 30 | | b\ | Size/lID # Percent Finer Data
& : : N : q\l 6" 100 100
20 I I b\& I \. 4" 100 100
| | \‘ﬁ*\‘ 3 100 100
10 ++4 f ! \"""“ } 11/2 100 100
| | i | s ¥ i 1° 100 100
1 I i T h*
o Ll | I HiTTH e 3/4" 100 82
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 o9 4
3/8" 98 69
Open Symbols: Sieve analysis by ASTM D6913 #4 94 60
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 20 54
SYMBOL w (%) LL | PL | PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 85 49
O 71.0 70 | 32 | 38 CH Gray, Sandy fat clay 04/08/22 #40 fa 41
#60 78 32
Lo, 14.0 SM Gray, Silty sand with gravel, Insufficient sample size 04/08/22 #100 69 23
#140 63 19
#200 60 15
o Sum 31 4
2um 21 3
ADT/Cascade #602.21.1013 um 15 1

PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2

Sievdc.xlsx 4/26/2022



“F TerraSense

#21004385A

CHPE - Randall's Island/Astoria-Rainey Borings

COARSE | FINE COARSE]  mepium | FINE Boring RA-3 RA-3
. ~8 % B . g g gg 8§88 Sampls | 82 53
m S = m ** Ix I*® F  OF W ™ E Depth 5.7 7-9
100 -—.ﬁ | | % +3" 0 0
I\K \ | | % Gravel 63 85
90 TN | | % SAND 31 13
| \ R [ | %C SAND 12 7
80 44 \ i ; %M SAND 11 4
| ‘S\ | | %F SAND 8 2
£ 70 1+ \ | | % FINES 6 2
2 | \ | | Do (Mm)  38.1 76.2
S 60 : &4\ : Deo (mm) 13 24.9
F | \ BKS I i Dag (mm) 2.9 11
S s0 i \ i i Dy (mm) 021 26
@ | ® N | Cc 3.1 19
& a0 LI \ Al ! Cu 61.9 9.6
:lz: I \Qi WR | Sieve
g 30 | | | Size/lD # Percent Finer Data
& : \Q\ : e : 6" 100 100
20 I N =N I 4" 100 100
| \pﬁ S | 3" 100 100
10 4 RASY n=l ; : 11/2" 100 77
| | i i 1" 87 61
| 1 Se== ¥ LF- '
o Liil I Ramcan:es | SR il s VO T VAR I Y 74 a7
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 59 85
3/8" 53 26
Open Symbols: Sieve analysis by ASTM D6913 #4 37 15
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 25 8
SYMBOL w (%) LL | PL | PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 19 5
o 11.9 GP-GM Gray, Potlarly graded gravel with silt and sand, Insufficient 04/11/22 #40 14 4
sample size #60 11 3
<O 49 GW Gray, Well-graded gravel, Insufficient sample size 04/08/22 :1% 8 2
#200 2
o Sum 1
2um 1
ADT/Cascade #602.21.1013 1]{: m !

PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2

Sievad.xlsx 4/26/2022




“F TerraSense

#21004385A

CHPE - Randall's Island/Astoria-Rainey Borings

COARSE | FINF COARSE]  mepium | FINE Boring RA-3 RA-3
. i"}[ f?; E'P.. - S 9 e g § g § Sample S-6 S-9
m = ™ M % = ® O O® ‘® W oW ™ Depth 13-15 26-26.5
100 1 ﬁ = _‘\ﬂ | | % +3" 0 0
| \ R — | % Gravel 7 61
i i
90 | | == | % SAND 25 33
| \ | I\\ISL | %C SAND 1 4
80 -4 i R ; %M SAND 4 12
| | N | %F SAND 20 17
£ 70+ \ | I % FINES 68 6
o | | ¥ D00 (mm) 19.1 38.1
2 : M A\ Des (Mm) | 0.055 18.4
>.
fn I \ I i Dy (Mm) 0.017 0.97
3 | | | Cc 28 04
=8 | A | ' C
o 40 | \$‘ } h, u 28.8 141.5
"uz: I i | Sieve
Q 3 | | | Size/lD # Percent Finer Data
i l | m‘“‘x | 6" 100 100
& | | ﬂ\ |
20 I I - I 4" 100 100
| | \Q‘W | 3" 100 100
10 Lid : \&\'5*1 t 112" 100 100
| | R 2= WY m 1" 100 61
1 I B 1_‘
o Ll I i * e 000 4ol o | 3/4" 100 61
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 9 48
3/8" 93 47
Open Symbols: Sieve analysis by ASTM D6913 #4 a3 39
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 92 35
SYMBOL w (%) LL | PL | PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 20 29
O 353 g | 22| 16 CL Gray, Sandy lean clay, Insufficient sample size 04/11/22 #40 as 3
#60 82 16
o 6.6 GP-GM Brown, Pporly graded gravel with silt and sand, Insufficient 04/08/22 #100 76 11
sample size #140 72 8
#200 68 6
© Sum 17 2
2um 10 1
ADT/Cascade #602.21.1013 um ; .

PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2

Sievde.xlsx 4/26/2022




COBBLES GRAVEL SAND SILT or CLAY Symbol O o o)
COARSE | FINE coarse]l  mMEDIUM ] FINE Boring RA-4 RA4 RA-4
. i"}[ & E'P.. - S 9 o g § g % Sample S-4 S-6 S-9
m = ® M % = ® O OF ‘® W oW ™ Depth 9-11 15-17 30-32
100 — =! % f_‘;\&ﬂ 0 | % +3" 0 0 0
| 5 | % Gravel 21 79 7
90 | | | % SAND 65 19 87
| \ S\—E-G‘Lw | | %C SAND 6 6 22
80 -4 R 1 \\ ; %M SAND 27 7 42
| | o | %F SAND 32 6 23
£ 70 1 \ | RN | % FINES 14 2 6
o | | | Dig (Mm) 254 76.2 19.1
2 g Ll \ e | De (mm) | 0.771 28 1.4
@ : \ I \ : Dsp (Mm) 0.22 12 0.44
% 50 i Q\ | : i Dy (mm)  0.029 0.59 0.13
b1 | A | | Cc 22 8.7 1.1
& a0 LI | | Cu 26.6 475 10.8
"uz: I x I N \Sl [ Sieve
S 30 | | AN < | SizellD # Percent Finer Data
ul : N % | G?\\ AN : 6" 100 100 100
20 I ﬁ\é . \SL\E I 4" 100 100 100
| | \$\ i-..‘ 3" 100 100 100
10 Ly : =t : ‘lﬁ“ 112" 100 82 100
| | AN T ::th 1 100 53 100
o Jiil I han B i =4 = N 34" 87 44 100
100 10 1 PARTICLE SIZE -mmn.‘l 0.01 0.001 1/2" 85 32 98
3/8" 84 26 96
Open Symbols: Sieve analysis by ASTM D6913 #4 79 21 93
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 73 15 71
SYMBOL w (%) LL | PL | PI uscs AASHTO USCS DESCRIPTION AND REMARKS DATE #20 62 12 44
] 16.6 SM |Brown, Silty sand with gravel, Insufficient sample size 04/11/22 w40 48 8 28
#60 32 5 18
S 4.2 GP Qray, Poorly graded gravel with sand, Insufficient sample 04/11/22 #100 22 3 11
IS'ZB #140 17 3 8
o] 151 SW-5M IBrown, Well-graded sand with silt, Insufficient sample size 04/11/22 gionc_: 414 2 4 6
ADT/Cascade #602.21.1013 f*: o 3
CHPE - Randall's Island/Astoria-Rainey Borings j— R N —
? TerraSenSe #21004385A PARTICLE SIZE DISTRIBUTION
ASTM DE913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2 Siev4f.xlsx 4/26/2022



COARSE | FINE COARSE]  mEpium | FINE Boring RA-4 RA4
_ -k % & . 3 g 398888
m — ™M m It E=d I*x it I I I I Depth 36-37 45-46
100 T -0 F & =g | % +3" 0 0
| | | % Gravel 0 09
90 I I % SAND 89.5 94.9
| [ b E | %C SAND 0 0.6
80 +i4 i "'\ \ ; %M SAND 5.7 13.2
| | \ | %F SAND 83.8 81.1
£ 70 1+ | | % FINES 105 4.2
2 | | | Dig (mm) 475 9.53
2 : \ : De (mm) | 0.187 0.288
>.
m i i \X \ i Dag (Mm) 0.12 0.19
S =0 i | i Dy (mm) |  0.071 0.12
@ | | AFA! | Ce 1.1 1
& 40 il | \i i | Cu 26 24
:lz: I | \ \ | Sieve
g 30 | | \ | Size/lD # Percent Finer Data
ul : : \ \ : 6" 100.0 100.0
20 1+ I N 1] 4" 100.0 100.0
| | N 3 100.0 100.0
10 H4 ; AN #8 11/2" 100.0 100.0
| | . *F:l-;.u 1" 100.0 100.0
—+
o Liil | Hitha, o3 xZ==H 314" 100.0 100.0
100 10 1 0.1 0.01 0.001 "
PARTICLE SIZE -mm 12 04 1000
38" 100.0 100.0
Open Symbols: Sieve analysis by ASTM D6913 #4 100.0 99.1
Filled symbals: Hydrometer analysis by ASTM D7928 corrected for complete sample #10 100.0 98.5
symBoL| w(%) |JLL|PL] P | uscs | AAsHTO USCS DESCRIPTION AND REMARKS DATE #20 99.2 96.3
O 258 SP-SM |Brown, Poorly graded sand with silt 04/11/22 #40 84.3 853
#60 83.3 50.3
< 245 SP |Brown, Poorly graded sand 04/11/22 #100 46 155
#140 19.6 7.2
#200 105 42
O Sum 3 1
2um 2 1
ADT/Cascade #602.21.1013 11: m 2 !
, : . .
CHPE - Randall's Island/Astoria-Rainey Borings —
#¥  TerraSense #21004385A PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928

TerraSense Analysis File: GrainSizeTSLV2 Sievdg.xlsx 4/26/2022



Aquifer #602.21.1013
CHPE - Randall's Island/Astoria-Rainey Borings
SUMMARY OF ROCK TESTING

SAMPLE IDENTIFICATION STATE PROPERTIES ENGINEERING PROPERTY TESTS REMARKS
Boring Run Depth WATER |TOTAL| DRY TEST HARDNESS TESTS UNCONFINED COMPRESSION TESTS
CONTENT | UNIT | UNIT TYPE Mohs (ASTM D7012)
(1 WGT. | WGT. HARDNESS COMPRESSIVE AXIAL ESTIMATED (5)
(2) STRENGTH | STRAIN @ ELASTIC
FAILURE MoODULUS
(ft-t (%) | (pch | (pch) () (psi) (%) (psi)

RA-2 R-2 55-60 M 8
RA-2 R-2 | 58.7-59.1 0.2 173 | 173 ucC 8990 0.25 4E+06
RA-2 R-5 70-75 M 9
RA-2 R-5 | 72.25-72.65 0.2 168 | 168 ucC 8880 0.22 5E+06
RA-3 R-2 34-39 M 7-8
RA-3 R-2 | 34.45-34.85 0.1 173 | 172 ucC 10280 0.18 6E+06
Notes: (1) Water contents determined after timming and shearing.

(2) Test Type Abbreviations: M: Mohs hardness, UC: Unconfined Compression test with estimated elastic moduli determination
(5) Modulus estimated based on corrected gross deformations.

Prepared by: JS m TerraSense Project No.: 21004385A

Reviewed by: DM 45H Commerce Way File: RockSum4385-4
Date: 5/2/2022 Totowa, NJ 07512 Page 1 of 1
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12000
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2
é 8000 7
g .
&
w
=
o
= 6000
E
(=]
o
4000
2000
0
1 1.5 2 2.5
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.24 173 173 4.436 1.973 .
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Apr-14-22
0.10 0.25 8990 4E+06 Reviewed by: GET
COMPRESSIVE STRESS VS STRAIN
ADT/Cascade CHPE - Randall's
. . . UNCONFINED COMPRESSIVE
Project # 602.21.1013 Island/Astoria-Rainey STRENGTH TEST
- Borings
I | TerraSense Boring: RA-2 Run: R-2
Project # 21004385A Depth 58.7-59.1 ft.

5/2/2022
Analysis File: UCrockTL1 (01/22) Ura2r2a



12000
10000
8000
2
&
g 6000
4
<
E
o
o
4000
2000
0
1 1.5 2 2.5
Axial Strain, %
Specimen Information
Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch)
0.17 168 168 4.426 1.975
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Apr-19-22
0.12 0.22 8880 5E+06 Reviewed by: GET
COMPRESSIVE STRESS VS STRAIN
ADT/Cascade CHPE - Randall's
. . . UNCONFINED COMPRESSIVE
Project # 602.21.1013 Island/Astoria-Rainey STRENGTH TEST
Borings
I | TerraSense Boring: RA-2 Run: R-5
Project # 21004385A Depth 72.25-72.65 ft.

5/2/2022
Analysis File: UCrockTL1 (01/22) Ura2rs



Compressive Stress, psi

14000

12000

10000

8000

6000

4000

2000

Seecimen Information

0.5

1 1.5 2
Axial Strain, %

2.5

Water Wet Unit Dry Unit Length Diameter
Content (%) | Weight (pcf) | Weight (pcf) (inch) (inch) 8 ‘{z 24
0.12 173 172 4.446 1.960 A g
Specimen meets ASTM D4543 shape tolerances FAILURE
Test Summary PHOTO
Strain Rate | Corrected Strain q, Estimated (shown)
Strain Elastic Modulus Test by: DM
(%/min) to Peak (%) (psi) (psi) Test Date:  Apr-19-22
0.10 0.18 10280 6E+06 Reviewed by: GET
ADT/Cascade CHPE - Randall's COMPRESSIVE STRESS VS STRAIN

Project # 602.21.1013

Island/Astoria-Rainey

I | TerraSense

Project # 21004385A

Borings

UNCONFINED COMPRESSIVE
STRENGTH TEST

Boring: RA-3 Run: R-2
Depth 34.45-34.85 ft.

Analysis File: UCrockTL1 {01/22)

5/2/2022
Uradr2



Appendix F — Investigation Derived Waste Disposal
Documentation



TN

5y A998

4. Waste Track‘mg Nuihber

Pleter Schuyter Bullding, 600 Broadway
Albany NY 12207

A NON-HAZARDOUS 1. Generator ID Number 2. Page 1 of | 3. Emergency Response Phone
WASTE MANIFEST vyenao 1 {2673
! il . Generator’s Site Address (if different than mailing address)
5. Generator's Name and Mailing Address Alt: A YO’R Kafi
CHPE LLC CHPE LLC

31-01 Z0th Avenue
‘ Astoria NY 11105

Generator's Phgne:
6. Transporter 1 CompanyE ﬁame

]

U.S. EPA ID Number

13

49 40

7. Transporter 2 Company Nam

NY RO OO
U.S. EPA ID Number

¥ {

Republic Enviionmental Systems (PA), LLC

oy oY ,
U.S'.EP‘K‘ID'Num%erE 2 6138

2869 Sandstone Drive
Facility's Phone: PA L 824 | P A l_‘} (4]
10. Containers i
9. Waste Shipping Name and Description o, e Tyoe gd;;::;l \1I\$t /L\;g:t
5 * Non Hazardous Drilf - :
: Non-DOT Requiated Materia AL O™ (300 o
= 2. 1
) Mon Hazardous Driit Cuttings
Non-DOT Requiated Material , a p
Miloo | .,
3,
Mon Hazardous Difll Cuttings
Non-DOT Requiatert Material ) Dwm 600 o

ek

B $1

i

g

14. GENERATOR’S/OFFEROR'S CERTIFICATION: | hereby declare that the contents of this consi
marked and labeled/placarded, and are in all respects in proper condition for transport accordin

ignment are fully and accurately described above by the proper shipping name, and are classified, packaged,

g to applicable intemational and national governmental regulations.

r's/Offeror’s Printed/Typed Name

hada ¥ 2 \ug ¢ “I ( l‘\ab\g

Geney,

e

-

Coabebnlfof) "D

Month  Day  Year

1S [ M b

15. International Shipment
nternational Ipments Import o US.

INT’L

Transporter Signature (for exports only):

D Export from U.S.

Port of entry/exit:
Date leaving U.S.:

16. Transporter Acknowledgment of Receipt of Materiais

TTEL /2 Pl

TransporteL} Printed/Typed Name Signatur Month  Day Year
v MeSh x
rancs McSha o | A 15 11)
Transprter 2 Printed/Typed Name = Signature ~ v Month  Day  Yeat

| 172 12

I %/z@)’ P i
/ yd

17. Discrepancy
17a. Discrepancy Indication Space
pancy P D Quantity

D Type

[~
mnial Rejection

D Full Rejection

Manifest Reference Number:

17b. Alternate Facility (or Generator)

Facility's Phone:

D Residue
U.S. EPA ID Number

17c. Signature of Altemate Facility (or Generator)

DESIGNATED FACILITY ————> | TRANSPORTER

18. Designated Facility Owner or Operator: Certification of

eceipt of materials covaged by the manifest except as noted in ltem 17a

Month  Day Yea,‘

) MLVEVLIL)

Month

/5 £51/5

Signature

I 4
169-BLC-O0 6 10498 (R’ev. 9/09)

DESIGNATED FACILITY TO GENERATOR
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CHPE SEGMENT 8

HDD Design Summary Report
July 26, 2023

Page 19

APPENDIX C
ANNULAR PRESSURE ANALYSES



C:\Users\nstrater\Downloads\[CHPE PK 8 #134 Circuit #2R1_ABL.xIsx]T5 HDPE PULL

‘ —— Annular Pressue Total Stress smemese Stress+Strength Delft Kirsh
o 0 250 500 750 1,000 1,250 1,500 1,750 2,000
N~
- \ .
. |PRESSURE CURVES | Horizontal Length, ft
D
Te)
N

100
|

Pressure, psi
5

o
Te]
% B e=—===—- = s=sosnasssssE
/I/-"-/l
o A il
o HDD ENTRY HDD EXIT
AN
SOIL PROFILE BRONX KILL /Ground Surface
= b _ Water Table /
FILL
o \ A/
\_\7 - 7
SAND Z
= I
T \ —— SAND /
58
g \ BEDROCK /
= 3 GLACIAL TILL
] \\. 4/\
o HDD Profil
¥ BEDROCK HDD Profile
2 Horizontal Length, ft
"0 250 500 750 1000 1250 1500 1750 2000

Notes:
1. Geology is interpreted from project data.
2. The error bars represent a 20% variance in slurry density.
3. Ground surface data obtained from project survey data.
4. Subsurface data from Geotechnical Reports. Properties are interpreted from field
and laboratory data.
5. Pump rate, pilot hole diameter, fluid density are estimated: actual values
may vary depending on Contractor field operations.
6. See Table 1, 'Submittal Notes' for detailed references on geotechnical and surveying data.
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ISSUED: Final Design
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Transition Vault 5 to Astoria Converter Station
HDD #134 Conduit 2

ANNULAR PRESSURE AND FORMATION
PRESSURE CURVES

Champlain Hudson Power Express Package 8
HDD #134 Conduit 2
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ISSUED: Final Design
Notes:
1. Geology is interpreted from project data. Basis of Calculations BRIERLEY Champlain Hudson Power Express Package 8
2. The error bars represent a 20% variance in slurry density. 6.53in Pilot Hole Diameter Bore Logs ASSOCIATES Transition Vault 5 to Astoria Converter Station
3. Ground surface data obtained from project survey data. 3.50in Drill Rod Diameter 9.89 ppg BR-1 Creating Space Underground | DD #134 Conduit 1
4. Subsurface data from Geotechnical Reports. Properties are interpreted from field 6.5 Pilot Bit Diameter BR-2
and laboratory data. 74.0 pcf  [Unit Weight Drill Fluid BR-3 ANNULAR PRESSURE AND FORMATION
5. Pump rate, pilot hole diameter, fluid density are estimated: actual values 400 gal/min [Pump Rate BA-103 PRESSURE CURVES
may vary depending on Contractor field operations. 2079.27 ft|Plan Length BA-104 Champlain Hudson Power Express Package 8
6. See Table 1, 'Submittal Notes' for detailed references on geotechnical and surveying data. 2086.97 ft|Path Length 167 S. River Road, Suite 8 |HDD #134 Conduit 1
Print Date: 7127/2023 5:42 Bedford, NH 03110 [Cable Duct

603.206.5775 (O)

Revision 1
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ISSUED: Draft Design
Notes:
1. Geology is interpreted from project data Basis of annulur pressure calculations BRIERLEY CHPE Package 8
2. The error bars represent possible range of slurry density 9.92in Pilot Hole Diameter ASSOCIATES HDD #135
3. Ground surface data obtained from project survey data 74.0 pcf  |Unit Weight Drill Fluid Creating Space Underground |NYC: NY
4. Subsurface data from Geotechnical Report, Properties are interpreted from field and 400 gal/min |Pump Rate
laboratory data as presented in Table 4. 5.00in  |Drill Rod Diameter ANNULAR PRESSURE AND
5. Pump rate, pilot hole diameter, fluid density are estimated actual values 20% for APC curve FORMATION PRESSURE CURVES
may vary depending on Contractor field operations. The error bars provide HDD #135
an estimate of the full range of possible fluid properties for a given pump rate. 167 S. River Road, Suite 8 |Circuit #1
Print Date: 7/27/2023 5:29 Bedford, NH 03110
603.206.5775 (O) Revision 1
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ISSUED: Draft Design
Notes:
1. Geology is interpreted from project data Basis of annulur pressure calculations BRIERLEY CHPE Package 8
2. The error bars represent possible range of slurry density 9.92in Pilot Hole Diameter ASSOCIATES HDD #135
3. Ground surface data obtained from project survey data 74.0 pcf  |Unit Weight Drill Fluid Creating Space Underground |NYC: NY
4. Subsurface data from Geotechnical Report, Properties are interpreted from field and 400 gal/min |Pump Rate
laboratory data as presented in Table 4. 5.00in  |Drill Rod Diameter ANNULAR PRESSURE AND
5. Pump rate, pilot hole diameter, fluid density are estimated actual values 20% for APC curve FORMATION PRESSURE CURVES
may vary depending on Contractor field operations. The error bars provide HDD #135
an estimate of the full range of possible fluid properties for a given pump rate. 167 S. River Road, Suite 8 |Circuit #2
Print Date: 7/27/2023 5:28 Bedford, NH 03110
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APPENDIX D
CONDUIT PULLBACK ANALYSES



Pull Geometry Drill Rig for Pulling Location at | Drill Entry | .
Lengths (Path) V. Angle Azimuth EL Radius, R ,/ X o
Tail Loy | 300.0 ft Overbend|  1,100.0 ft
EXIT L1 =[153.0 ft 10.000 143.770 10.000 0.0 ft . F (schematic, to show definition of variables only) A L Overbend
PVT2 L2 =[209.4 ft 10.000 143.770 | -16.569 0.0 ft e - e SN e e
PVC2 L3=[141451t 0.000 143770 | -34.800 1,200.0 ft RO ’ , )
PVT1 L4 =(244.3 ft 0.000 143.770 -34.800 0.0 ft
PVC1 L5 =|65.7 ft -14.000 143.770 -5.096 1,000.0 ft O D
Entry L6=[0.0ft -14.000 143770 | 10.800 0.0ft Pipe Exit EI =[10.00 ft O Pipe Entry El =[__10.80ft_|
7= L6 L5 | L4 <13 | <12 =] L1 |
il | [ | I |
L8 =
L9 =
L10= Calculated Pull Force ASSESS
L11= POINT Pull Force, Fp|Max Tensile ASSESS Pull Force, Fg | Max Tensile | ASSESS F, <SPS
L12= No Ballast | Stress, o1 O71 < Opm Ballasted Pipe | Stress,or | oy <opy Air Ballast
Tail String Drag = Lis"ve =|  60.00 Lb EXIT 6,739 Ib 188 psi OK 6,739 Ib 188 psi OK OK OK
[ 2086.977 ft PVT2 8,462 Ib 236 psi OK 7.978 Ib 223 psi OK OK OK
INPUT: Assumed Friction Factors PVC2 28,577 Ib 821 psi OK 15,080 Ib 444 psi OK OK OK
Ve = 0.20 dry + rollers PVT1 32,072 Ib 895 psi OK 16,326 Ib 455 psi OK OK OK
Vb = 0.40 drill fluid in hole PVC1 31,119 Ib 896 psi OK 15,601 Ib 463 psi OK OK OK
Ve = 0.40 in hole no fluid Entry 31,119 Ib 868 psi OK 14,990 Ib 418 psi OK OK OK
INPUT: Assumed Hydrokinetic Drag
7=[__0.005 psi_|Drill Fluid Shear Stress
INPUT: Pipe Properties
Material[HDPE [ s |
Safe Pull Max. Stress, opy| 1,150 psi  [PPI Table 1 12hr @ 73Deg F
Pile/Bundle Diam.| 10.8 in PIPE__ |PIPE/BUNDLE
DR = Do/tmin = 9.0 ASSESS Pull Restricted Buckling Capacity, Ppa > AP invert  Ppa = P5Fr =| 105.68 psi Ballasted OK
Section Area for Pull, in“l  37.71in2 |Ducts not Included No Ballast OK
12 Hr Pullback Modulus, Er =| 63,000 psi @T =73degF
Poisson Ratio, ji = 0.45 Maximum tensile stress during pullback = o, = (F1/nt,(Dop-tm))+EtDop/2R PPICh 12 Eq 16
Ovality Factor, f, = 0.915 1% |
Buckling Safety, N = 2.0 Calculated Material Design Limits For Designed Drill Path
Safe Pull Strength, SPS = 41,2350 |SSPS = GpymDop((1/DR)-(1/DR*))
INPUT: Assumed Fluid Densities/Elevations Allowable Short Term Unconstrained Buckling, Pa=| 141,18 psi  |Pa = (2E+/(1-u*))(1/(DR-1))(f/N)
Ballast Density| 62.428  |pcf Estimated for pull Maximum 12 hour Pull Stress Reduction, Fr =[ 0.748593154 |Fg = (5.57~(r+1.09)?)"“-1.09
Drill Fluid Density 78.0 pcf Estimated for pull r=| 0.38972133 [r=oc¢/2*"SPS
Drill fluid elevation, H: =|  10.00 ft Maximum applied pull Stress, o7 = 896 psi From Pull Force Calculations
Ballast Water El., Hy, = 0.00 ft Ballasted Max. Differential Pressure on Pipe, APg invert = 9.18 psi (-) indicates extra differential capacity
Lowest Invert EL, El,, =| -34.80 ft Unballasted Max. Differential Pressure on Pipe, APy invert = 24.27 psi (-) indicates extra differential capacity
Calculated Pipe and Fluid Properties Calculated Drill Hole Diameter Assumed for Calculations
Fluid Drag OD Perimeter Length, P 33.77in Dy =
ASTM 1962 Fluid Unit Drag, q4 = 2.03 Ib/ft Do<8" Use D,=Do+4"; 8"<D<24" Use Dy=1.5"Dg; Dp>24" Use D=Do+12"
ASTM 1962 EQ 18: Hydrokinetic, AT = 0.37 Ib/ft
Pull Condition | 1 |Pipe 1 Ballasted and not Ballasted
Calculated Buoyant Weights ISSUE: Final Design
| Pipe Air Filled Ballasted BRIERLEY
On Ground, W,/Wys = 15.69 Lb/LF 38.69 Lb/LF
In Hole with Drill Fluid, wy/wys = -33.47 Lb/LF -10.47 Lb/LF w
Creating Space Underground
ESTIMATED PULLING FORCE
NOTES: 1 - Calculations were done in gene.ral accordgnc.e with ASTMF-1962 as mod.ifie.d to account for .invert tangent sect.ion, independ.em vertical Champlain Hudson Power Express Package 8
curves, and fluid drag. ASTM applies hydrokinetic pressure as shear per unit pipe length requiring a back calculation to determine actual B
pull force based on average pipe area. Brierley Associates HDD #134 Conduit 2
167 S. River Road, Suite 8 |Cable Duct
Bedford, NH 03110 Revision 1 TBD




Pull Geometry Drill Rig for Pulling Location at | Drill Entry | .
Lengths (Path) V. Angle Azimuth EL Radius, R ,/ X o
Tail Loy | 300.0 ft Overbend|  1,100.0 ft
EXIT L1 =[156.6 ft 10.000 143.773 10.420 0.0 ft . F (schematic, to show definition of variables only) A L Overbend
PVT2 12 =[209.4 t 10.000 143773 | -16.769 0.0 ft et e SN e e
PVC2 (3=|14148 1t 0.000 143773 | -35.000 7,200.0 ft RO ' ) .
PVT1 L4 =(244.3 ft 0.000 143.773 -35.000 0.0 ft
PVC1 L5=]61.8 ft -14.000 143.773 -5.296 1,000.0 ft O D
Entry L6=[0.0ft -14.000 143773 | 9.650 0.0ft Pipe Exit EI =[10.42 ft O Pipe Entry El = 9.65ft |
7= L6 L5 | L4 <13 | <12 =] L1 |
il | [ | | |
L8 =
L9 =
L10= Calculated Pull Force ASSESS
L11= POINT Pull Force, Fp|Max Tensile ASSESS Pull Force, Fg | Max Tensile | ASSESS F, <SPS
L12= No Ballast | Stress, o1 O71 < Opm Ballasted Pipe | Stress,or | oy <opy Air Ballast
Tail String Drag = Lis"ve =|  60.00 Lb EXIT 6,739 Ib 138 psi OK 6,739 Ib 138 psi OK OK OK
[ 74 2086.967 ft PVT2 8,337 Ib 170 psi OK 9,556 Ib 195 psi OK OK OK
INPUT: Assumed Friction Factors PVC2 30,324 Ib 650 psi OK 18,526 Ib 409 psi OK OK OK
Ve = 0.20 dry + rollers PVT1 34,141 Ib 697 psi OK 20,096 Ib 410 psi OK OK OK
Vb = 0.40 drill fluid in hole PVC1 33,037 Ib 712 psi OK 19,152 Ib 428 psi OK OK OK
Ve = 0.40 in hole no fluid Entry 31,878 Ib 651 psi OK 17,698 Ib 361 psi OK OK OK
INPUT: Assumed Hydrokinetic Drag
7=[__0.005 psi_|Drill Fluid Shear Stress
INPUT: Pipe Properties
Material[HDPE [ s |
Safe Pull Max. Stress, opy| 1,150 psi  [PPI Table 1 12hr @ 73Deg F
Pile/Bundle Diam.| 14.3in | BUNDLE |PIPE/BUNDLE
DR = Do/tmin = 9.0 ASSESS Pull Restricted Buckling Capacity, Ppa > AP invert  Ppa = PaFr =| 114.40 psi Ballasted OK
Section Area for Pull, in“| 41,69 in2 |Ducts not Included No Ballast OK
12 Hr Pullback Modulus, Er =| 63,000 psi @T =73degF
Poisson Ratio, ji = 0.45 Maximum tensile stress during pullback = o, = (F1/nt,(Dop-tm))+EtDop/2R PPICh 12 Eq 16
Ovality Factor, f, = 0.915 1% |
Buckling Safety, N = 2.0 Calculated Material Design Limits For Designed Drill Path
Safe Pull Strength, SPS = 72,457 1b |SSPS = GpymDop((1/DR)-(1/DR*))
INPUT: Assumed Fluid Densities/Elevations Allowable Short Term Unconstrained Buckling, Pa=| 141,18 psi  |Pa = (2E+/(1-u*))(1/(DR-1))(f/N)
Ballast Density| 62.428  |pcf Estimated for pull Maximum 12 hour Pull Stress Reduction, Fr =[ 0.810324499 |Fg = (5.57-(r+1.09)%)"“-1.09
Drill Fluid Density 78.0 pcf Estimated for pull r=| 0.309559501 [r=oc:/2*SPS
Drill fluid elevation, Hg = 9.00 ft Maximum applied pull Stress, o7 = 712 psi From Pull Force Calculations
Ballast Water El., Hy, = 0.00 ft Ballasted Max. Differential Pressure on Pipe, APg invert = 8.66 psi (-) indicates extra differential capacity
Lowest Invert El., El,, =[ -35.00 ft Unballasted Max. Differential Pressure on Pipe, APy invert = 23.83 psi (-) indicates extra differential capacity
Calculated Pipe and Fluid Properties Calculated Drill Hole Diameter Assumed for Calculations
Fluid Drag OD Perimeter Length, P 44.77in ow=[_220in_ |
ASTM 1962 Fluid Unit Drag, q4 = 2.69 Ib/ft Do<8" Use D,=Do+4"; 8"<D<24" Use Dy=1.5"Dg; Dp>24" Use D=Do+12"
ASTM 1962 EQ 18: Hydrokinetic, AT = 0.49 Ib/ft
Pull Condition | 1 |Pipe 1 Ballasted and not Ballasted
Calculated Buoyant Weights ISSUE: Final Design
| Pipe Air Filled Ballasted BRIERLEY
On Ground, W,/Wys = 15.69 Lb/LF 38.69 Lb/LF
In Hole with Drill Fluid, wy/wys = -33.47 Lb/LF -10.47 Lb/LF w
Creating Space Underground
ESTIMATED PULLING FORCE
NOTES: 1 - Calculations were done in gene.ral accordgnc.e with ASTMF-1962 as mod.ifie.d to account for .invert tangent sect.ion, independ.em vertical Champlain Hudson Power Express Package 8
curves, and fluid drag. ASTM applies hydrokinetic pressure as shear per unit pipe length requiring a back calculation to determine actual
pull force based on average pipe area. Brierley Associates HDD #134 Conduit 1
167 S. River Road, Suite 8 |Cable Duct
Bedford, NH 03110 Revision 1 TBD




F:\Proposals\CHPE - Kiewit\Package 8 - Randall's Island\[Copy of BCD_HDDSingle_R0_3282020 Steel Conduit #2.xIsx]Inputs

Pull Direction:] Drill Exit to Entry

INPUT: Drill Exit to Entry' or 'Drill Entry to Exit'

PULL FORCE & STRESS ASSESSMENT

Lengths - Path No Ballast Ballasted
Tail String |0 ft Overbend radius = POINT Force Stress Force Stress
L1 =(5258.44 ft T(A) 3,758 Ib Acceptable 3,758 Ib Acceptable |No Ballast above ground surface
L2 =[275.68 ft Angles (+) clockwise Radius (ft) T(B) 9,168 Ib Acceptable 15,391 Ib Acceptable
L3 =|523.60 ft o= -15.0° 2000 T(C) 31,628 Ib | Acceptable 32,722 b Acceptable Friction Factors
L4 =(3545.07 ft Y= 0 T(D) 188,040 Ib | Acceptable 143,336 Ib Acceptable 1 =| 0.0250 psi |Fluid Friction
L5 =(349.07 ft g = 10.0° 2000 T(E) 217,806 Ib | Acceptable 150,993 Ib | Acceptable Ha=| 0.007 [(dry+ rollers)
L6 =(565.02 ft Assess Pipeside Ground Slope Angle T(F) 250,628 Ib | Acceptable 164,359 Ib Acceptable Hp = 0.30 (wet in hole)
LT =|5258.44 ft OK Maximum Pull Force| 250,628 Ib  Unballasted 164,359 Ib  Ballasted Hs= 03 |[sail
Assumptions Operational Stress Assessment Acceptable
Drill Fluid y¢ =[74.8 pcf 10.00 Ib/gal | Elev., Df = 5.00 ft
Ballast Water v,, =|62.4 pcf 8.34 Ib/gal Elev., Db = 5.00 ft Rigside (schematic, to show definition of variables only) o ," Pipeside
o %P % -
Carrier Pipe L F A . Tail String
DENSITY y =[489.5 pcf i ‘ e DY e i T
Pipe OD Dia. =/20.000 in 1,667 ft o
Modulus, E[29,000,000 psi
Strength, SMYS|42, i 30,240 psi » 1
g 42 OOSin’se|1 — Allowasliiest;ess p I"_ e = : L4 | L3 |""|-2"| L1_"|
Pipe OD =|20.00 in
Pipe Wall, WT =|0.375 in
Pipe ID Dia. =[19.250 in Bottom Tangent Angle, y =|I|
Perimeter, Pp =|5.24 ft 62.832 in
w; =[163.19 Ib/ft Displaced fluid weight Drill Entry Elevation = -0.50 ft Pipe Entry Elevation, Ep =| 10.50 ft
Wy =[126.12 Ib/ft Ballast weight Drill Exit Elevation =|  10.50 ft End of Tail String Ground Elevation at Pipe Entry, Ers =| -0.50 ft
Calculated Buoyant Forces Invert Elevation =[ -129.00 ft
Pipe Air Filled Ballasted
On Ground, wy/wg =| 78.60 Ib/ft | 204.72 Lb/LF
In Hole with Drill Fluid, wy/wy; =| -84.59 Ib/ft 41.53 Ib/ft
Calculated Drill Hole Diameter Assumed for Calculations ISSUE: Constructability Assessment
Dy = Do<8" Use Dy D0l+4 ; 8"<Do<24 U%e DH. 1.5"D; Do>24" Use .DH DO+12l BRIERLEY |C7E Fockese ¢
NOTE: Reamers and hole openers typically constructed in 2" increments. If calculation results in odd hole ASSOCIATES HDD #135
diameter, result is rounded up to next even number. Creating Space Underground |NYC, NY
Notes:
1 - Calculations were done in general accordance with "Installation of Pipelines by Horizontal Directional Drilling - An CASING ASSESSMENT
Engineering Guide" by the Pipeline Research Committee, dated April 15, 1995 and as revised in November 2008. ANTICIPATED PULLING FORCE
2 - See pipe stress assessment for detailed calculations for pull back stress and overbend calculations for specific HDD #135 STEEL PIPE
overbend stress assessment. Brierley Associates
167 S. River Road, Suite 8
Bedford, NH 03110 Revision 0 2/28/2020




F:\Proposals\CHPE - Kiewit\Package 8 - Randall's Island\[Copy of BCD_HDDSingle_R0_3282020 Steel Conduit #1.xIsx]T5 Steel Pull

Pull Direction:] Drill Exit to Entry

INPUT: Drill Exit to Entry' or 'Drill Entry to Exit'

PULL FORCE & STRESS ASSESSMENT

Lengths - Path No Ballast Ballasted
Tail String |0 ft Overbend radius = POINT Force Stress Force Stress
L1 =(5228.03 ft T(A) 4,063 Ib Acceptable 4,063 Ib Acceptable |No Ballast above ground surface
L2 =(287.66 ft Angles (+) clockwise Radius (ft) T(B) 9,445 b Acceptable 16,223 Ib Acceptable
L3 =|523.60 ft o= -15.0° 2000 T(C) 31,878 Ib | Acceptable 33,527 Ib Acceptable Friction Factors
L4 =(3508.44 ft Y= 0 T(D) 186,637 Ib | Acceptable 142,961 Ib Acceptable 1 =| 0.0250 psi |Fluid Friction
L5 =(349.07 ft B= 10.0° 2000 T(E) 216,210 Ib | Acceptable 150,425 Ib Acceptable Ha=[ 0.007 [(dry+ rollers)
L6 =(559.27 ft Assess Pipeside Ground Slope Angle T(F) 248,672 b | Acceptable 163,630 Ib Acceptable Hp = 0.30 (wet in hole)
LT =|5228.03 ft OK Maximum Pull Force| 248,672 b Unballasted 163,630 Ib  Ballasted Hs= 03 |[sail
Assumptions Operational Stress Assessment Acceptable
Drill Fluid y¢ =[74.8 pcf 10.00 Ib/gal | Elev., Df = 5.00 ft
Ballast Water v,, =|62.4 pcf 8.34 Ib/gal Elev., Db = 5.00 ft Rigside (schematic, to show definition of variables only) o ," Pipeside
o %P % -
Carrier Pipe L F A . Tail String
DENSITY y =[489.5 pcf i ‘ e DY e i T
Pipe OD Dia. =/20.000 in 1,667 ft o
Modulus, E[29,000,000 psi
Strength, SMYS|42, i 30,240 psi » 1
g 42 OOSin’se|1 — Allowasliiest;ess p I"_ e = : L4 | L3 |""|-2"| L1_"|
Pipe OD =|20.00 in
Pipe Wall, WT =|0.375 in
Pipe ID Dia. =[19.250 in Bottom Tangent Angle, y =|I|
Perimeter, Pp =|5.24 ft 62.832 in
w; =[163.19 Ib/ft Displaced fluid weight Drill Entry Elevation = -1.50 ft Pipe Entry Elevation, Ep =| 13.60 ft
Wy =[126.12 Ib/ft Ballast weight Drill Exit Elevation =|  13.60 ft End of Tail String Ground Elevation at Pipe Entry, Ers =| -1.50 ft
Calculated Buoyant Forces Invert Elevation =[ -129.00 ft
Pipe Air Filled Ballasted
On Ground, wy/wg =| 78.60 Ib/ft | 204.72 Lb/LF
In Hole with Drill Fluid, wy/wy; =| -84.59 Ib/ft 41.53 Ib/ft
Calculated Drill Hole Diameter Assumed for Calculations ISSUE: Constructability Assessment
Dy = Do<8" Use Dy D0l+4 ; 8"<Do<24 U%e DH. 1.5"D; Do>24" Use .DH DO+12l BRIERLEY |C7E Fockese ¢
NOTE: Reamers and hole openers typically constructed in 2" increments. If calculation results in odd hole ASSOCIATES HDD #135
diameter, result is rounded up to next even number. Creating Space Underground |NYC, NY
Notes:
1 - Calculations were done in general accordance with "Installation of Pipelines by Horizontal Directional Drilling - An CASING ASSESSMENT
Engineering Guide" by the Pipeline Research Committee, dated April 15, 1995 and as revised in November 2008. ANTICIPATED PULLING FORCE
2 - See pipe stress assessment for detailed calculations for pull back stress and overbend calculations for specific HDD #135 STEEL PIPE
overbend stress assessment. Brierley Associates
167 S. River Road, Suite 8
Bedford, NH 03110 Revision 0 2/28/2020




