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AR o L e A RAIL CROSS SECTION DETAILS HDD 8 DRAWING NO
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
Il Winners Circle, PO Box 5269 AND INCLUDE THE NOTATION ”ALTERED BY’ FOLLOWED BY c_6 47 1
n Hudson Albany, NY 12205-0269 THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A ™
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NOTES:

-

FOR LINK BOX DETAILS SEE ELECTRICAL DRAWINGS.
2. DESIGN LIVE LOAD: ANSI TIER 22 (OCCASIONAL
NON—DELIBERATE HEAVY VEHICULAR TRAFFIC).
VERTICAL DESIGN LOAD= 22,500 LBS;
LATERAL DESIGN LOAD= 800 FPSF.
QUAZITE OR SIMILAR.
J. APPROXIMATE DEMANDS FROM COOPER E—=80 LIVE
LOADING AT 25 FT DISTANCE, 6 FT BELOW GROUND:
LATERAL DESIGN LOAD= 270 PSF.

—1/2-6 SELF ALIGNING,
REPLACEABLE S.S.
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LINKBOX CONDUIT ) ) EZ-NUT 6 PLACES 4 ESTABLISH STABLE SUBGRADE CONDITIONS AS
TERMINATED WITH 6'-6 5/8 DIRECTED BY THE GEOTECHNICAL ENGINEER OR THEIR
FEMALE END AT REPRESENTATIVE
EXTERIOR FACE (TYP)
z ~
i —— — A\
4 J | 7-9” )
|
i I -
| = E-
| | 3
< 1 - R : } 1"
| 150mm 1\" 1 <|o 37
A (TYP) i ke —
I \ i 1
| |
i i HUBBELL QUAZITE COVER TO GROUND RING ) ( )
i i PG4872HHO0XX OR SIMILAR oCATION L INKBOX 5/8
! | (NOT SHOWN FOR CLARITY) (BY OTHERS)
¢ DC POWER \_ J <4
| / CABLE ALIGNMENT = — p— Q
| | i A \
A
| S < // /II LINK BOX HANDHOLE
i i =/
: : / \ aE
10 GR ZU;V‘;P’ZAC’E. FOR LINKBOX HANDHOLE
! ! ) OCATION LOCATION WITH RESPECT TO 41/8"
! ! SPLICE LOCATIONS, REFER
- \/\ - TO CIVIL SITE DRAWINGS
(SEE NOTE 1)
SCALE: 3/8" = 1'=0” SCALE: 3/4” = 1'=0" SCALE: 3/4" = 1'=0"
b STAINLESS STEEL
HEX HEAD BOLT
W/ WASHER (6)
6'-6 5/8" e
(-]
STA @ ¢ HANDHOLE HUBBELL QUAZITE
TOP OF PAVEMENT gg")g ﬁm BOX PG46725A36
/ LINKBOX CONDUIT (TYP) /—ELEVA TION @ FINISHED GRADE
N P P P P o P o \l If N P P P S S P s <
I : N I - s
NN ~N NNANNIARK > %
N X SN
_____________________ e - 5 1/2" — : v '
I b m i \ .5 COF SKID e
i H = RESISTANT SURFACE ~7
: - o \ "5\//6,#
! 1/2"x4 N
| TO GROUND RING AT PULL SLOTS (TYP)
i SPLICE LOCATION LINKBOX (BY OTHERS) TIER LOGO e M .
| QUAZITE LOGO o\ NI
i ELEVATION ©@ BOTTOM OF HANDHOLE AN )
< ! POLYMER TONGE &
I PREPARED SUBGRADE (SEE NOTE 4) GROOVE T
AND 6” THICK GRAVEL OR CRUSHED COVER )
ROCK DRAINAGE LAYER PER
| MANUFACTURER RECOMMENDATIONS. %
I PROVIDE GRAVEL BASE 12" OUTSIDE q T
THE BOX IN ALL DIRECTIONS. /
! 6x4 TUBING (FOR/ 0
! PG4872HHOO COVERS) 0
i (4) 2” HOLES i
BOX
SCALE: 3/8" = 1'-0" SCALE: NTS
HUBBELL QUAZITE 487x72" CORRUGATED WALL ASSEMBLY
PART NO. PGAST2HHOOXX AND PGA872BA36
KIEWIT PROJECT NO.
CHAMPLAIN HUDSON POWER EXPRESS 21162
IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
' O LD SURVETOR T AR A e NS WA AN DRAWING NO
%ﬂd’ﬁwv /&w’”"u" IEW BEARING THE STANP OF 4 LIGENSED PROFESSIONAL 15 |
A D INCLUBE THE NOMTION "ALTERED Bv™ FOLLOWED BY FRP LINK BOX HANDHOLES s_71 1
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION. 0 | 12/16/2022 |FINAL EM&CP SUBMISSION JNK | 00
SCALE AS SHOWN | DATE 12/16/2022
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: OO [REV. NO. 0 | SH.NO.
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File:

NOTES:

.

TYPICAL SECTION AND FOLLOWING NOTES PROVIDED PROPOSED DESIGN CRITERIA
10 BE APPLIED FOR DRAINS LOCATED BELOW THE DUCT BANK WITHIN THE
NYSDOT RIGHT OF WAY, PENDING APPROVAL.

2. EXCAVATION FOR / CONSTRUCTION OF FUTURE DRAIN REPAIRS/REPLACEMENTS,
EXISTING GROUND LEVEL EXISTING GROUND LEVEL AND RELATED SHORING CALCULATIONS BY OTHERS.
GREEN SPACE TOP OF PAVEMENT 3. D = DISTANCE FROM EXISTING GROUND LEVEL TO DRAIN INVERT.
4. h = DISTANCE FROM BOTTOM OF TRENCH PROTECTIVE CONCRETE/BOTTOM OF
BRIDGING SUPPORT, TO TOP OF EXISTING DRAINAGE PIPE.
5. FOR SINGLE PIPE. OD = OUTSIDE DIAMETER OF PIPE: FOR MULTIPLE PIPES IN
| | PARALLEL. OD = DISTANCE BETWEEN OUTSIDE EDGES OF EXTERIOR PIPES.
| | 6. REFER TO CIVIL PLAN & PROFILE DRAWINGS FOR VALUE OF “h”
| | 7. FOR D<I4FT, ALL FUTURE EXCAVATIONS TO REPAIR/REPLACE EXISTING DRAINAGE
| | PIPES WILL BE SHORED EXCAVATION, WITH MAXIMUM EXCAVATION WIDTH OF
| | w=2FT+0D+2FT (DESIGN /CONSTRUCTION BY OTHERS).
| | 8. FOR D>14FT, TRENCH—LESS METHOD WILL BE USED TO REPAIR/REPLACE EXISTING
| | DRAINAGE PIPES (DESIGN /CONSTRUCTION BY OTHERS).
| | 9. BRIDGING SUPPORT IS PROVIDED OVER LENGTH L = w+2a.
| | 10.  BRIDGING SUPPORT IS NOT PROVIDED WHEN D>14FT.
. 2 17, BRIDGING SUPPORT IS DESIGNED TO CARRY DUCT BANK WEIGHT, ONLY SOIL
T § } 4 \B § ABOVE THE DUCT BANK 1S REMOVED BEFORE EXCAVATING UNDER THE DUCT BANK.
Lo | | [ 12 "a” DIMENSION 1S 2'—0" MINIMUM.
\ \
‘ ? » ? » ‘
‘ 1—6"'x4—-0" REINFORCED CONCRETE DUCTBANK ‘
| L |
\ \
\ \
\ \
| |
\ \
© \ \
8
I‘Qd | | © DUCTBANK
: w w .
Q
_3,: \ \
N | |
hy | |
S | o |
ty by
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SEE NOTE 12 ; S “ SEE NOTE 12
\ <|T |
| N |
| S |
\ E \
> % <
)
\ \
\ \
| ) |
\ \
| oD . |
| SFF NOTE 5 | FUTURE SHORED EXCAVATION
\ FOR MULTIPLE \ 70 REPA/R/REPLACE DRAIN
| 2’-0" DRAINS IN PARALLEL 2’-0" | (SHORING DESIGN BY OTHERS)
} MAX DRAIN MAX }
\ \
\ \
\ \
i \
\ \
\ \
| . |
| NES |
w w
\ \
I A ]
w
' SEE NOTE 7 '
T SCALE: NTS "
KIEWIT PROJECT NO.
21162
CHAMPLAIN HUDSON POWER EXPRESS
IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT
! OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN .
ﬂﬁﬁéwd Jw d.ib ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS REINFORClNG TRAY OVER UTILlTIES DRAWING NO
ﬂ- ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY” FOLLOWED BY s-720
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 1 12/05/2022 |REVISED NYSDOT HWP SUBMISSION JNK 00
SPECIFIC DESCRIPTION OF THE ALTERATION. 0 | 09/21/2022 |FINAL EM&CP SUBMISSION JNK | 00
SCALE AS SHOWN |DATE 06/09/2022
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP I DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: 0O [REV NO. SH.NO. XX OF XXX
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TRANSITION WITH
2:1 MINIMUM (TYP).

4'-0" REINFORCED DUCTBANK
|
VARIES
|
|
I

_ClL_Or REINFORCELD CONCRETE

VARIES

DUCTBANK

2 — 45 ToP
8 — #5 EQUALLY SPACED BOTTOM

\ DUCTBANK

e R - — — — — — — — — = — = — — — - — — — — — R

|
FUTURE SHORING M

PLAN

SCALE: 1" = 1'=0"

1'—6"x4'—0" REINFORCED CONCRETE DUCTBANK

CL OF REINFORCED CONCRETE DUCTBEANK

NOTES:

1. DESIGNED PER AASHTO LRFD. THIS IA A BURIED STRUCTURE
NOT EXPOSED TO DAILY TEMPERATURE CHANGES.

2. REINFORCED CONCRETE DUCTBANK IS TO SUPPORT THE SELF
WEIGHT OF THE DUCTBANK WITH 1°—6" HEIGHT. USE FOLLOWING
FOR DESIGN:

SELF WEIGHT=1"—6"x150PCF=225PSF
CONSTRUCTION LIVE LOAD=30PSF

S COMPLETELY REMOVE SOIL ABOVE THE DUCTBANK, BEFORE
EXCAVATING UNDER DUCTBANK. DO NOT EXCAVATE UNDERNEATH
DUCTBANK IF SOIL 1S PRESENT ABOVE THE DUCTBEANK.

4. PREPARE SUBGRADE & FILL SIDES OF DUCTBANK SECTION
BEFORE CASTING TRENCH CONCRETE.

5. ESTABLISH STABLE SUBCRADE CONDITIONS AS DIRECTED BY THE
GEOTECHNICAL ENGINEER OR THEIR REPRESENTATIVE.

6. A MINIMUM BEDDING SECTION CONSISTING OF A 4—INCH THICK
SELECT GRANULAR FILL SHALL BE PLACED ON TOFP OF
PREPARED SUBGRADE. ADDITIONAL BEDDING MAY BE REQUIRED
AS DIRECTED BY THE GEOTECHNICAL ENGINEER OR THEIR
REPRESENTATIVE BASED ON IN=SITU CONDITIONS.

/. SEE SHEET S—=720 FOR DEFINITION OF VARIABLES.

8. MINIMUM CONCRETE STRENGTH F'C=5.0 KSI FOR F3 CATEGORY
FREEZE—THAW EXPOSURE. GRADE 60 UNCOATED REBAR.

9. THE DESIGN SIMPLE SFPAN FOR REINFORCEMENT IS CONSIDERED
AS w + a” WITH A TOTAL LENGTH OF “w + 2a”. SUPPORTS
ARE ASSUMED AT a/2 AT EACH END OF THE REINFORCED
DUCTBANK.

10. THE REINFORCEMENT IN SECTION—A CONSIDERS A MAXIMUM
VALUE OF w=23-0", IN ORDER TO SAFELY CARRY ITS OWN

WEIGHT (+30 PSF LIVE LOAD).

L
#4 @ 6" TIES

ANV

"
:

/
<
X
/\é
N\

2 —| #5
PROVIDE 135° HOOKS DUCTBANK WIDTH VARIES 3" CLR
AND CROSS BRACES (TYP)
AT TOP TO PROVIDE
STABILITY TO REBAR CAGE, UNREINFORCED AIR ENTRAINED F3 FREEZE
IF REQUIRED. DUCTBANK BEHIND THAW CONCRETE MIX 5KSI
) g4
A ‘ .
. A ‘
A < | . A 5 ‘ A
< A | 1
‘ : # @ 6" TES
| . /_ .
DUCTBANK & A A < W/ STD 135° HOOKS
/ j < A
‘ A
[] A | q A
o o7 4 | K
| o ® ® v @ o o /
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LN LY < a 4 A

X
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UKL \\/A\/A\//\\%/A\/A\/A\/A\//\\/A\/A\/A\/ NGNS NG ES s 15 5P A5 SHOW (12" WA
| |
: PREPARED SUBGRADE AND : SEE NOTE 3
2_0" | BEDDING (SEE NOTES 4 & 5) | 2_0"
MIN | FUTURE SHORING MIN
ELEVATION SECTION A
SCALE: 1" = 1'—=0" SCALE: 3" = 1'-0"
CHAMPLAIN HUDSON POWER EXPRESS e
| SO S, o s DRAWNG NO!
ﬂﬁdm ’gw”ﬂ'dﬂ' ARGHITECT O LAND SURVEYOR SHALL STAVP THE DOCUMENT 2 | 12/16/2022 |FINAL EM&CP SUBMISSION JNK | 00 REINEFORCING TRAY DETAILS
%’E?re'ﬁ%égfggi EE%TR?’E%NOﬁt%?:?gg}%éﬁﬁ?ﬂ[?t\ 1 | 12/05/2022 |REVISED NYSDOT HWP SUBMISSION JNK | 00 S-721
‘ 0 | 9/21/2022 |FINAL EM&CP SUBMISSION JNK | 00
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: 0O ch:\A/\LII\EIO AS SHOWN gﬁTI\I]EQ XX
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ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY

ARE ACTING UNDER THE DIRECTION OF A LICENSED

CHAMPLAIN HUDSON POWER EXPRESS — "z

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY s-740
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

ﬂﬂééﬁm ﬂ%nﬂb OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN WALL PLAN AND ELEVATION | DRAWING NO.

0 12/16/2022 |FINAL EM&CP SUBMISSION JNK | OO
SCALE AS SHOWN |DATE 12/16/22

No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP I DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: 0O [REV NO. 0/ SH.NO.
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SPECIFIC DESCRIPTION OF THE ALTERATION. 0 | 12/16/2022 |FINAL EM&CP SUBMISSION JNK | 00
SCALE AS SHOWN | DATE 12/16/22
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ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY

ARE ACTING UNDER THE DIRECTION OF A LICENSED

CHAMPLAIN HUDSON POWER EXPRESS — "z

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY s-744
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

ﬂﬁd% JM%&L OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN WALL PLAN AND ELEVATION V DRAWING NO.

0 12/16/2022 |FINAL EM&CP SUBMISSION JNK | OO
SCALE AS SHOWN |DATE 12/16/22

No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP I DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: 0O [REV NO. 0/SH.NO.
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12/13/2022 4:47:59 PM Plotted:

NOTES:

1. SEE NOTES ON S—7/47/.

2-3"
*
©
N
3"
B
¢ TRACK ¢ TRACK
o (REMOVED)
8'-0 13-0"
EXISTING UTILITIES |
@/ ATTACHED TO WALL
40 WEEP DRAINS @ 10’ @) FREEZE—THAW RE—GRADED GROUND
ggﬁggglg NOT TO OBSTRUCT
2% SLOPE MIN. ENCASEMENT | WEEPHOLE
——— — e — 2” MIN. 1-4" 77
e ———— — EXISTING
== | _ GROUND 7
I 4 N | o | --‘74%6"7--___,_,
? SEE NOTE 5 N @ @ R
~ ON S-747 LA = () =~ - _
7
/— —
SEE NOTE 4
S il i S
T » R
- 8”@ PVC UNDERDRAIN -
(SEE NOTE 7 ON $-747)
1 ¢ HVDC
8% (TYP CONDUIT,
(TF) \ FO CONDUIT
I Vr——
4X4 — D6XD6 2" (TYP)
WELDED WIRE
CONSTRUCTION JOINT MESH (TYP) /05/
— <_¢ HVDC
N \( / ‘CONDUIT
6" 0.55*H 1'-5" 1-5" 0.55%h 6"+ N —
3" CLRY 3 1/27
]
APPROX. STA. 15006+60 EXISTING FOUNDATION DETA”_ 1

SECTION A SCALE: 1" = 10"

SCALE: 3/8" = 1"-0"
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CHAMPLAIN HUDSON POWER EXPRESS — "z

ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY

ARE ACTING UNDER THE DIRECTION OF A LICENSED

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY s-745
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

ﬂﬂdw /ﬁ%nﬂb OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN WALL ATTACHMENT SECTIONS I DRAWING NO.

0 12/16/2022 |FINAL EM&CP SUBMISSION JNK | OO
SCALE AS SHOWN |DATE 12/16/22

No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP I DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: OO 'REV NO. 0/SH.NO.
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3-0" 29°-0"
(TYP)
STEEL GIRDER BRIDGE
ABOVE TUNNEL
3
"
N
¢ TRACK ¢ TUNNEL ¢ NB TRACK
(REMOVED)
8'-0" 6'-6" 6-6" 8-0"
>
N
N
@)
40 WEEP &
DRAINS @ 10’ FREEZE—THAW | |
w s o iem fRES/STANT RE—GRADED GROUND NOT
— 2" MIN 1-4"17 CONCRETE TO OBSTRUCT WEEPHOLE —
—_— | ENCASEMENT ————
S NOTE 5 j§~\ / 2% (17P) /—EX/SHNG GROUND ? ° —
ON S-747 — E— - p—
s 1=~ | == !
R N o
S @_ Sy ey |
[ 31/
8'-6" 1'-5" 88 (TYP) \—8"8 PVC UNDERDRAIN
azk (SEE NOTE 7 ON S-747)
‘ol SEE NOTE 4 |
o ON S-747 —
CONSTRUCTION JOINT
<O < <O <O <O <O <O <O <O <O
12 PILES @ 4’0"
46’-0"

APPROX. STA. 15008+75

ECTION B — TYPICAL TUNNEL CROSS SECTION

SCALE: 3/8" = 1"-0"

NOTES:

1. SEE NOTES ON S—/4/.
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ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN
ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

KIEWIT PROJECT NO.
CHAMPLAIN HUDSON POWER EXPRESS 21162
WALL ATTACHMENT SECTIONS I DRAWING NO.
S-746
0 12/16/2022 |FINAL EM&CP SUBMISSION JNK | 00 6733
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP | DRAWN BY: DRH DESIGNED BY: JNK | APPROVED BY: 00 gCE:\A/\L:\EIO AS SHOWNO gﬁTI\ljzo 116/
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File:

4

4" WEEP DRAINS @ 10’

EXISTING UTILITIES
/ ATTACHED TO WALL
@]

FREEZE-THAW
RESISTANT CONCRETE

2% SLOPE MIN.
7!_ 4" 7”
EJ\
2" MIN/

ENCASEMENT

- RE—GRADED GROUND NOT
7O OBSTRUCT WEEPHOLE

\ EXISTING GROUND

2"

\

SEE NOTE 5—/1{ \ é o B
. ¥
nNedlgl
_//3 /2 \_5% PVC UNDERDRAIN

S SEE NOTE 4 \(S‘EE NOTE 7)

o 8" (TYP)

1-0"t 0.55*H 1-5" 3'-6"

APPROX. STA. 15011+24

SECTION C

SCALE: 3/8" = 1'-0"

4”8 WEEP DRAINS © 10’

6”

1

EXISTING UTILITIES
ATTACHED TO WALL

SEE NOTE 5§ — | @

i
Qi

@
2% SLOPE MIN.
o 17_g” / FREEZE—THAW
RESISTANT CONCRETE
— ENCASEMENT
2" MINY | T— 29
]

\ EXISTING GROUND

8" (1vp)—/|

0.55*H

\8"¢ PVC UNDERDRAIN

(SEE NOTE 7)
SEE NOTE 4

APPROX. STA. 15011+60 AND 15005+350

SECTION D

SCALE: 3/8" = 1'-0"

RE—GRADED GROUND NOT
7O OBSTRUCT WEEPHOLE

NOTES:

1. DUCTBANK MATERIAL TO BE AIR ENTRAINED,
FREEZE—THAW RESISTANT REINFORCED CONCRETE
ALONG THE RETAINING WALL. PROVIDING MINIMUM
REINFORCEMENT PER CODE.

2. MINIMUM CONCRETE STRENGTH F'C = 50 KS),

CATEGORY FS FREEZE—THAW EXPOSURE.

3. REINFORCEMENT SHALL BE WELDED WIRE MESH (SEE
DETAIL 1 ON S—745). PROVIDE 3" CLEAR COVER.

4. PROVIDE SEPARATION BETWEEN RETAINING WALL
FOOTING AND DUCIBANK CONCRETE WITH 2 LAYERS
OF 3 MIL POLYETHYLENE SHEET BETWEEN EXISTING
CONCRETE AND DUCTBANK.

5. PROVIDE BOND BREAKER ON VERTICAL SURFACES
BETWEEN EXISTING CONCRETE AND DUCTBANK, AS

APPLICABLE.

6. REGRADED GROUND LEVEL NOT TO OBSTRUCT WEEP

DRAINS.

/. PROVIDE & INCH DIA SCH 40 PVC UNDERDRAIN PIPE,

HALF=PERFORATED FACING DOWN ON TOFP OF
EXISTING FOUNDATION, 0.5% MIN SLOPE, AS DIRECTED

BY DRAINAGE ENGINEER. SEE C—701 FOR LIMITS OF

UNDERDRAIN.

8 IF A PORTION OF THE DUCIBANK IS ON SOIL,
PROVIDE THE SAME BEDDING DETAIL AS PER TYPICAL

ﬂﬂcﬁ’&w ﬂ%nwza

ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN
ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

0 12/16/2022

FINAL EM&CP SUBMISSION

JNK

0]0)

WALL ATTACHMENT SECTIONS Il

CHAMPLAIN HUDSON POWER EXPRESS

KIEWIT PROJECT NO.

21162

DRAWING NO.
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1 2 3 4
NOJTES:
1. FROST DEPTH IS 4’0", TYP. DUCTBANK MATERIAL
ABOVE GROUND AND LENGTH UNTIL FROST DEPTH TO
BE AIR ENTRAINED FREEZE—THAW RESISTANT
REINFORCED CONCRETE. PROVIDE MINIMUM REBAR
PER CODE.
2. MINIMUM CONCRETE STRENGTH F'C=5.0 KSI FOR F3
CATEGORY FREEZE—THAW EXPOSURE.
3. GRADE 60 UNCOATED REBAR FOR REINFORCING.
4. FOR DUCTBANKS WITH LESS THAN 2'-6" COVER TO
TOFP OF DUCTBANK, EXCAVATE TRENCH AT MINIMUM
4'—0" (FROST DEPTH) FROM GROUND LEVEL,
BACKFILL TRENCH BELOW DUCTBANK WITH
NON—FROST—=SUSCEPTIBLE FILL OR FLOWABLE FilL
MATERIAL.
5. SEE NOTES ON S—747.
FREEZE—THAW RESISTANT
CONCRETE ENCASEMENT N
RETAINING
WALLK
€ 8" DIA
EXISTING PVC CONUIT _________________________%
GROUND~\ - ===
\\ \\ N, \\ \\ \\ \\ \\ \\ \\ \\ \\ \ N
R <
\¢ NN 0"
AV AN AR A AN AR APAANMANEA 20 TOP OF
77 ////////////////////////\/ ’ TANGENT SECTION FOOTING
SANNAAG
FLUIDIZED IR
THERMAL /‘ LIMIT OF CONCRETE, -
WELDED WIRE MESH 2
BACKFILL L ™ §
S| FIBEROPTIC CONDUIT NOT S
N3 SHOWN FOR CLARITY |
vy P
MES

> — -
e
¢ 8" DIA /
PVC CONUIT
SEE SHEET
C-107 FOR PLAN
& PROFILE

BEYOND WALL—

FREEZE—THAW RESISTANT
CONCRETE ENCASEMENT ‘\

DUCTBANK

DETAIL 1— NORTH END TRANSITION
0

SCALE: 3/4" = 1"'=0"

SEE NOTE 4

¢ 8" DIA
PVC CONUIT —\

FIBEROPTIC CONDUIT NOT
SHOWN FOR CLARITY

RETAINING WALL
/ BEYOND

BOTIOM OF /
FOOTING

TOP OF FOOTING

2°-0"

TANGENT SECTION

R = 100" MIN

LIMIT OF CONCRETE,

WELDED WIRE MESH \

SEE NOTE 4

DETAIL 2— SOUTH END TRANSITION

SCALE: 3/4" = 1"-0"

DUCTBANK

¢ 8" DIA
PVC CONUIT

BEYOND
N2 NN NN 2 A NN NSNS
R R R LR
A
NIRRT
FLUIDIZED |
BOTTOM OF THERMAL S|
FOOTING BEYOND  BACKFILL N\ ;
__________________ =
SEE SHEET
C-101 FOR PLAN
& PROFILE

BEYOND WALL
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ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN
ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY" FOLLOWED BY
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION.

12/16/2022

FINAL EM&CP SUBMISSION

JNK

0]0)

CHAMPLAIN HUDSON POWER EXPRESS — "z

WALL ATTACHMENT TRANSITION DETAIL DRAWING NO.

S-748

No.

DATE

SUBMITTAL / REVISION DESCRIPTION

DB

APP

DRAWN BY: DRH

DESIGNED BY: JNK

APPROVED BY: 00
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12/6/2022 4:35:42 PM Plotted:

NOTES:

1. DESIGN LIVE LOAD: ANSI TIER 22 (OCCASIONAL
NON—DELIBERATE HEAVY VEHICULAR TRAFFIC).
VERTICAL DESIGN LOAD= 22,500 [BS;

LATERAL DESIGN LOAD= 800 FPSF.
QUAZITE OR SIMILAR.

2. ESTABLISH STABLE SUBGRADE CONDITIONS AS
DIRECTED BY THE GEOTECHNICAL ENGINEER OR THEIR
REPRESENTATIVE.

P — |

<> — — — — — i ¢ SPLICE LOCATION
|
|
4-1 5/8"
|
|
| 7 N
|
|
! .
: J
! HUBBELL QUAZITE COVER T ( .
oo . PG3048HHOO®* OR SIMILAR N /2
(NOT SHOWN FOR CLARITY)
- J
A \
\—/ COMMUNICATION BOX HANDHOLE Al
FOR COMMUNICATION 2
HANDHOLE LOCATION WITH —
RESPECT TO SPLICE
LOCATIONS, REFER TO CIVIL
SITE DRAWINGS
PLAN VIEW SECTION B SECTION C
SCALE: 3/8 = 1'-0" SCALE: 1 = 1-0" SCALE: 1” = 1-0"

, i 3/8 STAINLESS STEEL
4'-1 5/8 HEX HEAD BOLT
W/WASHER (2)

HUBBELL QUAZITE

STA @ ¢ HANDHOLE 30°X48" BOX PG3048BA24

TOP OF PAVEMENT OR SIMILAR
/ COMMUNICATIONS CONDUIT (TYP) ~ Va ELEVATION © FINISHED GRADE %';ZL’LEG OLOGO
NN NN NN NN N NN N NN N N T
R 5 X
AN N N N NN,
~N

1/2"%4”
PULL SLOTS (TYP)

.5 COF SKID

RESISTANT SURFACE
ELEVATION @ BOTTOM OF HANDHOLE

————————————————d

PREPARED SUBGRADE (SEE NOTE 2)
< AND 6” THICK GRAVEL OR CRUSHED

ROCK DRAINAGE LAYER PER
MANUFACTURER RECOMMENDATIONS.
PROVIDE GRAVEL BASE 12" OUTSIDE
THE BOX IN ALL DIRECTIONS.

LIFTING BOLT (4) / M

2" HOLES

I
I
! LOCATION PER t
! CONTRACTOR'S DISCRETION

/ B
2X 4" X 47 BOX

OPTIONAL MOUSEHOLE
1 EACH END

SECTION A ISOME TRIC VIEW

SCALE: 3/8" = 1’-0" SCALE: NTS

HUBBELL QUAZITE 30°x48" CORRUGATED WALL ASSEMBLY
PART NO. PG3048HHO0** AND PG3048B5A24
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CHAMPLAIN HUDSON POWER EXPRESS — ™" .

ITIS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY

ARE ACTING UNDER THE DIRECTION OF A LICENSED

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT

! OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN .
ﬂ}zd% Jmﬂ,&b ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS FRP COMMUN ICATION HANDHOLES DRAWING NO
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY” FOLLOWED BY
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A s-77 1
SPECIFIC DESCRIPTION OF THE ALTERATION.
0 12/05/2022 |REVISED NYSDOT HWP SUBMISSION JNK 00
SCALE AS SHOWN |DATE 06/09/2022
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP DRAWN BY: DRH |DESIGNED BY: JNK | APPROVED BY: OO [REV. NO. SH.NO. XX OF XXX




File: R:\INFO\!PD\UGX STANDARDS\UNDERGROUND SHAREPOINT\PROJECTS\CHPE 400KV DC\WORKING FOLDER\DWG\C—801_ABOVE GROUND MARKER.DWG Saved: 3/7/2023 1:45:25 PM Plotted: 3/15/2023 10:00:47 AM Current User: Douglas.Mason LastSavedBy: Douglas.Mason

1 2 3 4
CABLE MARKERS NOTES:
SEE DETAIL"A"
DUCT BANK FOR DIMENSIONING DETAIL C CABLE SPLICE DUCT BANK 1. POLES TO BE INSTALLED AT A DEPTH OF 2'-0" MINIMUM TO OPTIMIZE STABILITY.
WITNESS POLE
CENTERED OVER SPLICE 2. IN PAVED AREAS, USE A-TAG PAVEMENT MARKERS OR APPROVED EQUAL
3. EXCLUDING ROAD SURFACES, CONDUIT LOCATED WITHIN RAILROAD RIGHT-OF-WAY
_ i ‘ SHALL BE MARKED USING POLE MARKERS LOCATED ABOVE THE CENTERLINE OF THE
. ® e ‘ ‘ : . CONDUIT. CROSSINGS SHALL BE MARKED ON BOTH SIDES OF THE TRACK.
= DETAIL B ; =
— \ \ 4, POLE SHALL DISPLAY THE FOLLOWING: NAME AND ADDRESS OF OWNER, CONTENTS OF
(SEE NOTE 7 \ 8 e \ WARNING TAPE CONDUIT, CONDUIT DEPTH BELOW GRADE, AND EMERGENCY TELEPHONE NUMBER.
T T ‘ ‘ | 0 5. POLES AND NEW CONSTRUCTION ELECTRIC A-TAG PAVEMENT MARKERS OR APPROVED
( 5 | — EQUAL SHALL BE PLACED OVER THE PIPE AT ALL CHANGES IN DIRECTION OF THE
DETALLB DETAIL B in DETALLB CONDUIT. IN NO EVENT SHALL THEY BE PLACED MORE THAN 500 FEET APART.
6.  OWNER MUST MAINTAIN SIGNS ON RAILWAY RIGHT-OF-WAY.
2" FIBER OPTIC CONDUIT
LINK BOX HAND HOLE 7. CABLE MARKERS PER AREMA CHAPTER 1 SECTION 5.5.2.i. A 6 INCH WIDE WARNING
FIBER OPTIC HAND HOLE oo SEE PLAN AND PROFILE TAPE SHALL BE INSTALLED 1 FOOT BELOW NATURAL GRADE AND DIRECTLY OVER THE
SEE DRAWING C.808 2" EIBER OPTIC CONDUIT ‘ | DRAWINGS FOR LOCATION UNDERGROUND WIRELINE WITHIN THE RAILROAD RIGHT-OF-WAY. WARNING TAPE IS
NOT REQUIRED FOR HORIZONTAL DIRECTION DRILLING ROUTES LOCATED ON RAILROAD
FOR LOCATION ] PROPERTY. WITNESS POLES MUST BE PLACED AT RAILROAD RIGHT-OF-WAY FOR
CROSSINGS AND PLACED EVERY 500 FEET FOR PARALLEL WIRELINES.
TYPICAL SPLICE LOCATION PLAN VIEW
NOTTO SCALE 8. POLE MARKER LABEL SHALL BE VISIBLE 360 DEGREES AROUND POST. USE AT LEAST
TWO LABELS PER POLE, AND ADD MORE AS NECESSARY TO MEET THIS REQUIREMENT.
| 170" | 18'-6" | 18'-6" | 170" |
CABLE MARKERS DETAILC
DETAIL B SEE DETALL"A" / DETAILS / TNESS POLE DETAILB DETAILB
! ! 1 I I FLUIDIZED THERMAL
\ FOR DIMENSIONING —_ THERMAL SAND BACKFILL CENTERED OVER SPLICE / / iy
WARNING TAPE
i FIBER OPTIC HAND HOLE i i LINK BOX HAND HOLE H § 5 WARNING TAPE
IR 3 K
N . ; e (e | oo .
XXXXXXX_X m E Z ‘;777 Jk : N g (XXXXXX%
‘XXXXXXXXk ; - m \/_\zy“‘ B o ' N XXXXXXXX‘
: - K : - ; ) | ‘ | T : : A\ ‘ q
DUCT BANK /
31/2" POWER CABLE CABLE SPLICE POWER CABLE DUCT BANK
e .
7 7 TYPICAL SPLICE LOCATION ELEVATION
=N NOT TO SCALE
CHPEI.\LC
?o 400kV
~ DC LINE
LABEL LIMIT
i CABLE
ROUTE CHPE
811 UNDERGOUND
POWER CABLE I-LC
o IN THIS VICINITY
COLOR WHITE s COLOR RED COLOR WHITE SPLICE
\ L CHPELLC - LOCATION
I 600 BROADWAY
ALBANY, NY 12207
(518)465-0710
PHONE NUMBER
o o
400kV — 1 -
5 DC LINE
N Noy ] N~ < N 3
o BEFORE DIGGING, 2
? PUSHING PIPE,
o~ TRENCHING,
. OR PLOWING
CALL
DETAIL A DETAILB DETAILC
NOT TO SCALE NOT TO SCALE NOT TO SCALE
KIEWIT PROJECT NO.
21162
CHAMPLAIN HUDSON POWER EXPRESS
IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY CHA PROJECT NO.
PROFESSIONAL ENGINEER, ARCHITEGT, LANDSCAPE ARGHITECT 066076
T BEARNG T STAVE o 4 LB FROTESSOWL i ABOVE GROUND SR
N e B NPT AR B oy MARKING DETAILS C-801
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
SPECIFIC DESCRIPTION OF THE ALTERATION. 0 03/15/2023 |ISSUED FOR CONSTRUCTION DLM | ASM
SCALE DATE 03/15/2023
No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP DRAWN BY: DLM |DESIGNED BY: SD |APPROVED BY: ASM [REV_NO. 0 TSH.NO. OF




1 2 3 4
STENCIL CIRCUIT LENGTH IN 3/16" 1/2"
FEET TO ADJACENT SPLICE VAULT SPLICE VAULT — =
WITH ARROWS. USE 3" e N = 2\
LETTERS MINIMUM, BLACK PAINT. G SPLICE VAULT OPENING & COVER - - S .
(LABEL IN CENTER OF MANHOLE 10" UTILITY MARKER
UNDER CIRCUIT LABEL)
|
|
AN AN AN NN AN AN
ARG AR GRERGAY |
i \ q e q NEGATIVE POLE POSITIVE POLE
LABEL 2" CONDUIT ON END WALLS ® o e 0O
L WHERE FIBER OPTICS ENTER SPLICE VAULT, B \ ) L )
T USE 3" LETTERS MINIMUM, BLACK PAINT -
CHPE LIC 100KV B DC CABLE IDENTIFICATION TAGS
MH-#5 T NOT TO SCALE
= ( __FTTOMH-__ __FTTOMH-___ ) = "
] < ]
| i 4 ) &
oo _ 5 REBAR =
- GROUND
| 5y N y,
R RRRRRLRRRRAR YRR RRRIRRRIRR 2
Sy S
AR R AR R
INSIDE SPLICE VAULT IDENTIFICATION TAGS
EXISTING GRADE
1-1/2" SHARP \
FACE GOTHIC A NI IS N NN LABEL DC POLES ON END WALLS WHERE
DRI R Y j
SPLICE VAULT SIS SOUVUON CABLE ENTERS SPLICE VAULT, USE 3
INTERIOR WALL LKLk v LRIz LETTERS MINIMUM, BLACK PAINT. LABEL
T ~ ~ = (4) THRU (D&T) L T T e T THE POSITIVE POLE CABLE WITH "B" AND
T e T T 1/4" - 20 HOLE T e L e e THE NEGATIVE POLE CABLE WITH "A". USE
e T T T e - \ 10" g 304 STAINLESS STEEL TAG FROM NAPTAGS.
OPEN PICKHOLE = R . - 3" ‘ 1-(800) 451-3330
(2 @ 180° APART) CHPE” T FACE GOTHIC Q) S} WWW. NAPTAGS.COM
R o oy (R18 o L ™ T USE 304 STAINLESS STEEL
LABEL PLATE > o POWER CASLE MARIING - PULLING ﬁgoFoF;(z)lmégI)AGs'
¢ : =~y ' = - X
N ELECTRICAL POWER CABLE ———— CONDUIT = =T WWW. NAPTAGS.COM
USE 304 STAINLESS STEEL - TAG TO BE LABELED
TAG FROM NAPTAGS. O . "FIBER OPTIC CONNECTION"
T 1-(800) 451-3330
TR R WWW. NAPTAGS.COM — ——
T TAG TO BE LABELED
"GROUND HALO TO GROUND ROD" ————
10" UTILITY MARKER : 2" CONDUIT
OLDCASTLE INFRASTRUCTURE TWO-HOLE FOR FIBER OPTICS
HCHRISTY G03 COMPRESSION —— S A
CONNECTOR N Tl = DU = Ay
- #H?L?H o TAG TO BE LABELED
"REBAR GROUND"
UTILITY MARKER DETAIL 11'-0"
NOT TO SCALE
4'-81/2"

SPLICE VAULT LID MARKINGS PLAN VIEW

NOT TO SCALE

INSIDE ENDWALL VIEW
NOT TO SCALE
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IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY
ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN
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= ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
AND INCLUDE THE NOTATION "ALTERED BY” FOLLOWED BY
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A

SPECIFIC DESCRIPTION OF THE ALTERATION.
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NOTES:
1. FOR ADDITIONAL DESIGN PARAMETERS SEE SPECIFICATIONS.
2. ALL GROUND CONNECTIONS SHALL BE IRREVERSIBLE COMPRESSION CONNECTION UNLESS OTHERWISE
NOTED.
3. LINK BOX WILL CONTAIN FOUR DISCONNECTING LINKS, AS PROVIDED BY VENDOR.
4. POLYWATER FST SHALL BE USED TO SEAL CONDUIT.
LINK BOX CABLE LINK BOX
ENTRY CONDUITS ~ HANDHOLE 5. BONDING CABLE CONNECTION BETWEEN HIGH VOLTAGE DC CABLE SPLICE AND LINK BOX SHALL BE NO
INSTALLED AS REQUIRED \ - LINK 80X LONGER THAN 30 FEET. FIELD FIT EXACT LOCATION.
SEE NOTE 5 ="
STEEL STRUCTURE 2" CONDUITS IF REQUIRED 6. RESISTANCE OF GROUND GRID MEASURED RELATIVE TO DEEP EARTH SHALL BE 10 OHMS OR LESS.
18" 0.0.50LID N LENGTH AND NUMBER OF GROUND RODS TO BE DETERMINED BASED ON MEASURED GROUND ROD
-D. | RESISTANCE.
WALL HDPE SDR17 POWER CABLE SPLICE
POWER CABLE 7. KIEWIT HAS PROVIDED GROUNDING AS PER NKT REQUIREMENTS. NO OTHER ELECTRICAL SYSTEM
- N2 DESIGN HAS BEEN INCLUDED BY KIEWIT.
N . : L T
L— BILL OF MATERIALS
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| ‘ N NO. ITEM DESCRIPTION CATALOG NO. PROVIDER | INSTALLER
| L 1 | LINK BOX AS REQUIRED NKT KIEWIT
¢ : N = 2 | INSULATED GROUND CABLE AS REQUIRED NKT NKT
, L B oTHERS) = 3 | BARE 4/0 GROUND CABLE AS REQUIRED KIEWIT KIEWIT
| | | y 4 | COMPRESSION CROSS GRID CONNECTOR BURNDY YGL29C29 KIEWIT KIEWIT
| L= Ny 1 = 5 | COMPRESSION C CONNECTOR BURNDY YGHC29C29 KIEWIT KIEWIT
! 6 | COMPRESSION CONNECTION TO GROUND ROD | BURNDY YGL34C29 KIEWIT KIEWIT
E ' =5 = 7 | 3/4" X 10'-0" GROUND ROD NVENT ERICO 613400 KIEWIT KIEWIT
P — 8 | 3/4"STUD RING TERMINAL BURNDY YAD28M20E34 KIEWIT KIEWIT
100" 48" 0.D. SOLID APPROVED EQUAL MATERIAL MAYBE SUBMITTED FOR REVIEW AND APPROVAL.
TN WALL HDPE SDR17 QUANTITIES ARE MINIMUM - PROVIDER IS RESPONSIBLE FOR ALL MATERIAL ITEMS AND QUANTITIES.
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