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NOTE:
1. BURIAL DEPTH SHALL BE 15’—0" MIN. WITHIN MAINTAINED NAVIGATION CHANNELS. BURIAL DEPTH IS
EXPECTED TO BE 6°—0" IN THE HUDSON, HARLEM AND EAST RIVERS, AND NOT LESS THAN
3’0" WHEN THE CABLES ARE BURIED IN LAKE CHAMPLAIN.
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TYPICAL LAY VESSEL, BARGE OR
DYNAMICALLY POSITIONED SHIP

=

v (]
- HYDRO JET
CABLE BURIAL SIMULTANEOUS
MACHINE CABLE FEED
CABLE BUNDLE
PLACED AT _
REQUIRED DEPTHS TOW LINE
Y
i
NOTE 1
NOTES:

1. BURIAL DEPTH SHALL BE 15'—0" MIN. WITHIN MAINTAINED NAVIGATION CHANNELS. BURIAL DEPTH IS
EXPECTED TO BE 6’-0" IN THE HUDSON, HARLEM AND EAST RIVERS, AND NOT LESS THAN
3’—0" WHEN THE CABLES ARE BURIED IN LAKE CHAMPLAIN.

2. HYDROPLOW IS TYPICAL OF EQUIPMENT THAT MAY BE EMPLOYED. ACTUAL EQUIPMENT WILL BE
DETERMINED BY THE EPC CONTRACTOR.

3. HYDROJET SHOWN, SHEAR PLOW OPERATION SIMILAR.

4. HYDROPLOW MAY BE OPERATED WITH OR WITHOUT HYDROJET OPERATION (OPERATING AS A SHEAR PLOW) )

DEPENDING ON BOTTOM SEDIMENT CONDITIONS. e

e N

9 ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.

(Designed | A WIRONEN (No. Revision Date | By | Ck | PE| PE#) -
Drawn JRP/TRC 0 |ISSUED FOR PERMIT |12/06/10| TRC|TRC| . . HY[TJRE(.DI. I;tg“svv OR
Checked |. 1 |ART. VI SUBMISSION| 2/3/12 [TRC|TRC 176764-SM-01
Approved | . 2 |ISSUED FOR PERMIT |02/20/12| TRC|TRC| . . — —
Scale NONE | Prepared by: & TTRCS  12/06/2010 )

Page 4




LIMIT OF
NAVIGATION
CHANNEL

r

AUTHORIZED
CHANNEL
DEPTH

MUD LINE ‘\

3.

N

2.

NOTE:
1.

SIDE SLOPE VARIES.

!

‘ NOTE 3

RS %
NOTE 2 //\\?P
KK

|

7

SANCENCANEN
AT
Lok

N

BURIAL DEPTH SHALL BE 15°—0" MIN. WITHIN MAINTAINED NAVIGATION CHANNELS. BURIAL DEPTH IS
EXPECTED TO BE 6'—0" IN THE HUDSON, HARLEM AND EAST RIVERS, AND NOT LESS THAN

3'—0" WHEN THE CABLES ARE BURIED IN LAKE CHAMPLAIN.

DEPTH OF SHALLOW AREA OUTSIDE CHANNEL VARIES.
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NOTE:

BURIAL DEPTH SHALL BE 15°—0" MIN. WITHIN MAINTAINED NAVIGATION CHANNELS. BURIAL DEPTH IS
EXPECTED TO BE 6'—0" IN THE HUDSON, HARLEM AND EAST RIVERS, AND NOT LESS THAN
3'—0" WHEN THE CABLES ARE BURIED IN LAKE CHAMPLAIN.
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NOTE:

1. SIDE SLOPE VARIES, DEPTH OF BURIAL IN SIDE SLOPE VARIES FROM 15'—0" TO 6’-0" IN THE HUDSON,

HARLEM AND EAST RIVERS, AND NOT LESS THAN 3—0" WHEN THE CABLES ARE BURIED IN
LAKE CHAMPLAIN.

2. DEPTH OF SHALLOW AREA OUTSIDE CHANNEL VARIES.
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4-0” GROUND
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S & 2 /\\
BACKFILL (NOTE 8)—— | 3 RO i
¢ 2 S s
PLASTIC WARNING TAPE = ARG 4 — T ?
(NOTE 4) 3 : o |
CONCRETE PROTECTION PLATE : ¢ ¢ -
(NOTE 4) — sl i A sy ool
6" MIN. ////Q\
D @ "/ [NDC BI-POLE CABLES (NOTE 6)
S
TSN - Q
2 NON—WOVEN GEO SYNTHETIC
THERMAL SAND
D= CABLE DIAMETER = 5 1/2”

NOTES:

1. CABLE SPACING MAY VARY BASED UPON CONTRACTOR INSTALLATION PREFERENCE AND LOCATION.

2. CABLES WILL BE BEDDED IN SCREENED SAND OR NATIVE SOIL. THERMAL SAND WILL BE USED WHERE
REQUIRED. DEPTH OF THERMAL SAND OVER CABLE WILL BE FIELD DETERMINED FOLLOWING TESTING
OF NATIVE SOILS.

3. GEOSYNTHETIC BLANKET WILL BE PROVIDED AROUND SAND BEDDING OVER THERMAL FILL WHEN INSTALLATION
IS WITHIN FINE-GRADED SOILS.

4, CONCRETE PROTECTIVE PLATES WILL BE PROVIDED OVER EACH CABLE. AT CONTRACTORS OPTION,
STORKBOARD OR APPROVED EQUAL UTILITY DIG—IN PROTECTION MAYBE USED IN LIEU OF CONCRETE PLATES
AND WARNING TAPE.

5. EXCAVATION MAY BE VERTICAL SHORED OR LAYED BACK PER OSHA REQUIREMENTS WHERE NECESSARY.

6. INTENTION IS TO BURY CABLE IN A COMMON TRENCH IN CONTACT OR CLOSE PROXIMITY. INSTALLED
SEPARATION DISTANCE MAY VARY WITH TRENCH CONDITIONS AND INSTALLATION TECHNIQUES.

7. PRIOR TO EXCAVATION PROVIDE EROSION AND SEDIMENT
CONTROLS AS REQUIRED.

8. WHERE THERMAL PROPERTIES OF NATIVE SOIL PERMITS, THE NATIVE SOIL WILL BE USED AS BACKFILL,
THEREBY ENHANCING RESTORATION OF THE NATURAL ENVIRONMENT. )

9. ABOVE SKETCH IS TO PRESENT CONCEPTS. MORE RESTRICTIVE [ , N
REQUIREMENTS OF THE RAILROAD, STATE OR OTHER AUTHORITY
WILL BE REFLECTED IN THE DETAILED DESIGN REQUIREMENTS
OF THE EM & CP DOCUMENTS.
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R.O.W. 35’ MIN.
NOTE:

1. EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR OSHA COMPLIANCE. SLOPED EXCAVATION
WILL REQUIRE INCREASED ROW.

. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY EVERY & MILES. STAGING AREA SIZE IS
ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO
CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE ENVIRONMENTAL IMPACTS ARE MINIMIZED
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

. SHORE ALL EXCAVATIONS WITHIN RR THEORICAL EMBANKMENT.

. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR CONVENTIONAL EXCAVATING AND TRENCHING
PROCEDURES.
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. SHORE ALL EXCAVATIONS WITHIN RR THEORETICAL EMBANKMENT.
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NOTE:

1. EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR OSHA COMPLIANCE. SLOPED EXCAVATION
WILL REQUIRE INCREASED ROW.

. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY EVERY 5 MILES. STAGING AREA SIZE IS
ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO
CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE ENVIRONMENTAL IMPACTS ARE MINIMIZED
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR EMPLOYMENT OF IN—LINE TRENCHING
OPERATIONS. THIS METHOD WILL ONLY BE UTILIZED ON A VERY LIMITED BASIS.
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WIDTH OF TEMPORARY
R.O.W. 40’ MIN.
NOTE:

1. EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR OSHA COMPLIANCE. SLOPED EXCAVATION
WILL REQUIRE INCREASED ROW.

2. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY EVERY & MILES. STAGING AREA SIZE IS
ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

3. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO
CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE ENVIRONMENTAL IMPACTS ARE MINIMIZED
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

4. SHORE ALL EXCAVATIONS WITHIN RR THEORICAL EMBANKMENT.

5. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR CONVENTIONAL EXCAVATING AND TRENCHING

PROCEDURES. - ~
4 N\
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R.O.W. 35" MIN.

NOTE:

1.

. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR CONVENTIONAL EXCAVATING AND TRENCHING

EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR OSHA COMPLIANCE. SLOPED EXCAVATION
WILL REQUIRE INCREASED ROW.

. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY EVERY & MILES. STAGING AREA SIZE IS

ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO

CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE ENVIRONMENTAL IMPACTS ARE MINIMIZED
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

. SHORE ALL EXCAVATIONS WITHIN RR THEORICAL EMBANKMENT.

PROCEDURES. s
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NOTE:

1. EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR OSHA COMPLIANCE. SLOPED EXCAVATION
WILL REQUIRE INCREASED ROW.

2. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY EVERY 5 MILES. STAGING AREA SIZE IS
ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

3. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO
CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE ENVIRONMENTAL IMPACTS ARE MINIMIZED
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

4. SHORE ALL EXCAVATIONS WITHIN RR THEORICAL EMBANKMENT.

5. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR EMPLOYMENT OF IN—LINE TRENCHING
OPERATIONS. THIS METHOD WILL ONLY BE UTILIZED ON A VERY LIMITED BASIS.
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NOTE:
1. EXCAVATION SHALL BE SHORED OR SLOPED AS REQUIRED FOR
WILL REQUIRE INCREASED ROW.
. CONTRACT STAGING AREAS WILL BE REQUIRED APPROXIMATELY
ESTIMATED TO BE APPROXIMATELY 5 ACRES EACH.

CAREFULLY PLAN HIS CONSTRUCTION OPERATIONS TO ENSURE
AND ALL WORK IS CONTAINED WITHIN THE APPROVED ROW.

. SHORE ALL EXCAVATIONS WITHIN RR THEORICAL EMBANKMENT.

PROCEDURES.

-

/>§//>\//>\//>§//>F//>F//>//§//\f>//>§/

. ABOVE SKETCH DEPICTS MINIMUM R.O.W. REQUIRED FOR CONVENTIONAL EXCAVATING AND TRENCHING

b
11_6"

OSHA COMPLIANCE. SLOPED EXCAVATION

EVERY & MILES. STAGING AREA SIZE IS

. WHERE ADEQUATE SPACE IS NOT AVAILABLE ALONG THE RR, THE CONTRACTOR WILL BE REQUIRED TO

ENVIRONMENTAL IMPACTS ARE MINIMIZED

s

7

Champlain Hudson Power Express Project

Champlain Hudson Power Express Inc.

"\

[Designed | A WIRONEN No. Revision Date | By | Ck | PE

PE#

"\

CSX WIDE

Drawn JRP/TRC ISSUED FOR PERMIT [12/06/10| TRC| TRC

Checked ISSUED FOR PERMIT [02/20/12| TRC| TRC

RIGHT OF WAY
176764-UM-06

Approved

| Scale NONE

\Prepared by: | & LTRSS 12/06/2010 )
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ROUTE 22
PAVEMENT

SHOULDER VARIES

DOT ROW WIDTH BEYOND DITCH

>

N N N N NN

SN

NOTES:

MIN. PERM.
10’_0” | 5’_01, | 23,_0”
! ! TEMP
_ SMALL TRACKED
TRENCHER OR HOE /\

41 On B 12,_0,1 / %\
- / \\
=
=z
= (u \

— §
zo| BARRIER\\
= FENCE
=5

&38| D I / \\

| — — |

1\/\\/\\/\\/2 \//\\/ YNNI l\\/\\/\\/\\/\\/\\/\\/\\/\\/\\j

| N // |

| ;\ j\o i// B 8:_011 o 121_01: o | 2’_0"

CONSTRUCTION SAFETY ZONE
| |~ ACCESS

B 40 38" MIN. -

STATE
F?C?VE ~— = FOREST
LAND

1. SKETCH DEPICTS MIN R.O.W WIDTH REQUIRED WHERE USE OF STATE ROAD FOR CONSTRUCTION ACCESS
AND MATERIAL STAGING IS NOT PERMITTED.

2. CONVENTIONAL TRENCHING OPERATION USING TRACKED HOE OR TRENCHER IS DEPICTED.

Champlain Hudson Power Express Project

- J
Champlain Hudson Power Express Inc.
[Designed | A WIRONEN 1 (No Revision Date | By | Ck |PE| PE# ] RT 22
Drawn JRP/TRC 0 |ISSUED FOR REVIEW|02/22/11| TRC|TRC
Checked 1 |ISSUED FOR REVIEW|02/16/12| TRC|TRC OPE';IH;I;Q?{}!ZEIO_,] AI\_ANE
Approved | . 2 |ISSUED FOR PERMIT |02/20/12| TRC|TRC
Scale NONE | Prepared by: | & LTRSS 02/03/2011 )
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4 I
_ SMALL TRACKED
CONSTRUCTION TRENCHER OR HOE
ACCESS ROAD
WIDTH VARIES WIDTH VARIES 4'-0" | 12'-0” /\
A
USE LANE FOR 4
CABLE SPOOLING =
z g
Ll g
ROUTE 22 = Y \
ROUTE 22 PAVEMENT S
¢ Sz \
| Ji\ SHOULDER 50| I D |spous ] / \
] ] '<—> [} —— — - ™
N g 1
K \! LS ! LN
\/\\/3}/\\/If\\/%o\\/\\/\\/\\/\\/\\/\\/\\/\/\ AN PRI, DN IS
o \__ JERSEY | YA I
BARRIER 89PN 8'-0" | SAFETY
NAR <—>|M|N BARRIER
. 1
— |~ |
4’-0" | STATE
ot | . Porest
ROW LAND
B 24’_0" ‘|
- =
NOTES:
1. CROSS SECTION ASSUMES SUFFICIENT DOT ROW WIDTH TO PERMIT HVDC CABLE INSTALLATION OUTSIDE
OF ROAD DITCH LINE.
2. MIN. CONSTRUCTION ACCESS ROAD WIDTH OF 12 FT. REQUIRED.
3. CROSS SECTION ASSUMES CONSTRUCTION VEHICLES PERMITTED TO UTILIZE ONE LANE OF ROUTE 22
FOR WORK SITE ACCESS AND MATERIAL STORAGE.
4. ABOVE SKETCH DEPICTS CONVENTIONAL TRENCHING OPERATION WHERE USE OF STATE ROAD IS
PERMITTED FOR CONSTRUCTION ACCESS AND STAGING.
J
p
4 N\
L ) Champlain Hudson Power Express Project
p N . Champlain Hudson Power Express Inc.
Designed | A WIRONEN No Revision Date | By | Ck | PE | PE# RT 22
Drawn | JRP/TRC 0 [ISSUED FOR REVIEW|02/22/11|TRC|TRC
Checked 1 |ISSUED FOR REVIEW|02/16/12| TRC[TRC CLOSE%?&?{%XOE% LANE
Approved | . 2 [ISSUED FOR PERMIT [02/20/12| TRC|TRC
Scale NONE \Prepared by: | & LTRS 02/03/2011 )
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16,_0" | 20’_0”
PERM. ROW ! TEMP. ROW

~ SMALL TRACKED
TRENCHER OR HOE /\
41_01, 12,_0,1 | / %

|

v

o 2 i o
? JERSEY BARRIER al T /
i == A
ARSI IS S SN
I I /\\ 5 H
| 12!_011 | /\\j\gi// - 12’—0” _ | 2’_0"
LANE CONSTRUCTION SAFETY ZONE
] e ACCESS |
4’_0” !
= _ | _DRAIN_ |
sHouLpER  DITCH DOT ' EgéaTEEST
ROW S
NOTES:
1. ABOVE SCENARIO CAN ONLY BE EMPLOYED WHERE ROAD DRAINAGE DITCH IS SHALLOW OR NON—
EXISTENT.
2. ABOVE SKETCH DEPICTS IN—LINE TRENCHING METHODS WHICH CAN ONLY BE USED OVER SHORT
DISTANCES WITH LIMITED ACCESS.
3. ABOVE SKETCH DEPICTS MINIMUM CONSTRUCTION ROW REQUIRED FOR IN—LINE CONSTRUCTION
WHERE NO USE OF STATE ROADWAY, IS PERMITTED BUT ROW IS SUFFICIENT FOR CONSTRUCTION
ACCESS.
4. PROVIDE EROSION CONTROLS AND BARRIERS WITHIN DRAINAGE DITCH AS REQUIRED TO MANAGE
RUNOFF. )
g
4 N\

Champlain Hudson Power Express Project

- J
Champlain Hudson Power Express Inc.

[Designed | A WIRONEN 1 (No. Revision Date | By | Ck [PE| PE#) RT 22 IN-LINE TRENCHING
Drawn JRP/TRC 0 |ISSUED FOR REVIEW|02/22/11| TRC|TRC| . . IN SHOULDER

Checked |. 1 [ISSUED FOR REVIEW|02/16/12|TRC|TRC| . . 176764-RT22-01D

Approved | . 2 [ISSUED FOR PERMIT |02/20/12| TRC|TRC| . .

| Scale NONE ] ( ) \Prepared by: | & L TRCS  02/21/2011 )
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16,_0" 12,_0" I
TEMP. ROW PERM. ROW |
~ SMALL TRACKED
TRENCHER OR HOE /\
12,_0,1 | / \

N
q /NN
im0

|

JERSEY I
BARRIER — ,
A T//\\\\\\\ AN i\\\\\\\\\\\\\\\\\\\\\\\\\\\ﬂ
// I\
Qle_oks | BARRIER
CLIMB NN, , FENCE
LANE |
— ——— "
41_0" |
= | DRAIN__ |
SHouLDER  D'TCH |
boT | STATE
ROW —— = FOREST
LAND
NOTES:
1. ABOVE SCENARIO CAN ONLY BE EMPLOYED WHERE ROAD DRAINAGE DITCH IS SHALLOW OR NON-
EXISTENT.

2. ABOVE SKETCH DEPICTS IN—LINE TRENCHING METHODS WHICH CAN ONLY BE USED OVER SHORT
DISTANCES WITH LIMITED ACCESS.

3. ABOVE SKETCH DEPICTS MINIMUM CONSTRUCTION ROW REQUIRED FOR IN—LINE CONSTRUCTION AT
LOCATIONS WITH LIMITED DOT ROW, BUT USE OF STATE ROADWAY IS PERMITTED.

4. PROVIDE EROSION CONTROLS AND BARRIERS WITHIN DRAINAGE DITCH AS REQUIRED TO MANAGE

RUNOFF.
J
-

4 )

L ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.

4 " N 4 . B N
B?:\:\?:ed jRVI\D/;?IgC')\IEN N(;)‘ ISSUE[TI?SSF;OIQEVIEW 02?;711 TRyC T(;{kC e RT 22 IN-LINE TRENCHING
Checked |. 1 |ISSUED FOR REVIEW|02/16/12| TRC|{TRC IN SHOUI;YQEER%IZ'_!)%BING LN.
Approved | . 2 | ISSUED FOR PERMIT | 02/20/12{TRC| TRC
Scale NONE \Prepared by: | & LTRS 02/21/2011 )
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- CONSTRUCTION RIGHT—OF —WAY

STRIPPED TOPSOIL

WIDTH OF TOPSOIL STRIPPING
/ 2’ SETBACK (MIN.)

EXCAVATED SPOIL

< 2’ SETBACK (MIN.)

UNDISTURBED SOIL UNDISTURBED SOIL

SPOIL SIDE WORK SIDE

¢ TRENCH

DITCH PLUS SPOILSIDE TOPSOIL SEGREGATION

CONSTRUCTION RIGHT—OF—WAY

STRIPPED TOPSOIL STRIPPED TOPSOIL

WIDTH OF TOPSOIL STRIPPING

EXCAVATED SPOIL

’4— 2’ SETBACK (MIN.)
RN LRORRR A
RN

LR,

UNDISTURBED SOIL UNDISTURBED SOIL

SPOIL SIDE WORK' SIDE

>
N4

¢ TRENCH

FULL RIGHT—0OF —=WAY TOPSOIL STRIPPING

NOTES:

1.

TOPSOIL MAY BE STORED IN LOCATIONS AS SHOWN ABOVE, OR AT OTHER COMPANY APPROVED
LOCATIONS WITHIN THE CONSTRUCTION R.O.W.

2. LEAVE GAPS IN SPOIL PILES FOR WATER RUN-OFF.
3. CONSTRUCTION R.O.W. MAY BE EXPANDED UP TO FULL R.O.W. WIDTH IN NON WETLAND AREAS, )
FOR TOPSOIL SALVAGE. e
( )
L ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.
(Designed | A WIRONEN 1 [No. Revision Date |By | Ck |PE| PE#] - -
Drawn JRP/TRC 0 [ISSUED FOR PERMIT [12/06/10|{TRC|TRC| . . SEGREggﬁOTNO-Prgg:"LN|QUES
Checked |. 2 [ISSUED FOR PERMIT [02/20/112| TRC|TRC| . .
176764-UM-07

Approved | . — —
Scale NONE | Prepared by: & CTRC 12/06/2010 )
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Bore ¢
12/06/2010

5 MIN.

|
!

HDD LAYOUT CP
RIGHT OF WAY
176764-HDDM-01

Drill Rig
Drill Pipe

Champlain Hudson Power Express Inc.

Prepared by:

Champlain Hudson Power Express Project

\.

~
J

J

I -

REQUIRED ROW LIMIT

Control Cab

Crane
Power Unit

5' MIN.

P

By | Ck | PE | PE#

ISSUED FOR PERMIT |12/06/10 | TRC|TRC
Page 24

Date

MIN 325'+/—

TYPICAL HDD LAYOUT ON CP ROW
BI-POLE (2 CABLES) ONE SIDE OF TRACK

Mud Tanks
and Pumps

Revision
ISSUED FOR PERMIT {02/20/12| TRC|TRC

Equipment Trailer

Solids I Tanks

0

1

No.

Frac
Tanks

WJL
NTS

Storage Area

Approved | LEP

Checked | CRP
Scale

Drawn

Designed | WJL

\
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(" HORIZONTAL
DRILLING
RIG

IVONYONVONVONVONVONYONY
N

ENTRY SIDE

DETAIL

HORIZONTAL
DRILLING

NN AN AXAX

ENTRY SIDE

DETAIL 2

HORIZONTAL
DRILLING
RIG

STEP 1
ENTRY DRILLING THE PILOT HOLE

OBSTACLE

e

EXIT
POINT

DETAIL 1

GENERAL DIRECTION OF

PROGRESS PILOT HOLE DRILLING

PILOT STRING BIT

SURVEY TOOL

STEP 2

N /\\\//\\\///\\/// /// \{/\& (\\// \/ /\// /\// /\// /\// /\//
S RN

N 2
/;i/;\\\ 2

REAMING OF THE PILOT HOLE

DRILLING FLUID
RETURNS

DRILLING FLUID
RETURNS

PIPE STRING

DETAIL 3

REAMER

PIPE STRING PULLBACK

OBSTACLE

OBSTACLE
YOI PN T /\ \\\\\\\/\M = 7 //\//\\/\
SESN S /\/\\/\\\\\/\/1//(\ N LKL =—
\\\\/X/// 7 /y\\ g 2
/ REAMER
DRILL PIPE DETAIL 2
REAMER
DRILL PIPE
STEP 3

DETAIL 3

GENERAL DIRECTION OF
PULLING BACK

< EXIT SIDE

EXIT SIDE

DESIGNED
DRILL PATH

DRILLING FLUID
RETURNS

Z
~ N /\\\/<\\/<\\/<\//\

ROLLERS

&
EXIT SIDE

DRILLING FLUID
RETURNS

-

L DRILL PIPE ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.

(Designed | A WIRONEN No Revision Date | By | Ck | PE | PE#

Drawn JJD/TRC 0 [ISSUED FOR PERMIT |12/06/10 [TRC|{TRC HDD

Checked |. 1 |ISSUED FOR PERMIT | 02/20/12| TRC|TRC MULTI-STAGE PROCESS

176764-HDDM-03
Approved | .
Scale NONE | Prepared by: & CTRC  12/06/2010 )
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P
\ FLOW SPOIL PILE
L 10" MIN. R 10" MIN. |
! (TYPICAL) i (TYPICAL) !
SILT FENCE
OR HAY
TRENCH PLUG BALES OPEN
CABLE
/// TRENCH
SAND BAGS TO
CHANNEL STREAM FLOWX STEEL OR PLASTIC
> FLUME PIPE (16" MIN..)*
=
" TEMPORARY EROSION
G CONTROL (DRIVEABLE —
= BERMS, STRAW BALES) 4—6" CRUSHED STONE
[©) _ —
%
Lo
© EQUIPMENT
o - CROSSING
= (TRAVEL LANE)
TEMPORARY J TEMPORARY
INTERCEPTOR DIKE STEEL CULVERT
(AS NECESSARY) (16" MIN..)*
EROSION AND
ROCK BAGS MAY BE PLACED SEDIMENTATION
AT THE OUTLETS OF ALL I CONTROL
CULVERTS AND PIPE TO l ’ \
PROVIDE SCOUR PROTECTION TOP OF BANK
| IN THE EXISTING CHANNELS.
PLAN VIEW
AGGREGATE FILL HIGH FLOW AREA
FLUME PIPE STREAM CHANNEL
STEEP BANKS
SECTION A—A

* |F WELDED PIPE IS USED SAND BAGS AT JOINTS NOT REQUIRED.
ACTUAL NUMBERS OF FLUMES AND CULVERT PIPE REQUIRED TO
BE DETERMINED BY STREAM WIDTH.

Champlain Hudson Power Express Project

- J

Champlain Hudson Power Express Inc.
(Designed | A WIRONEN 1 [No. Revision Date |By | Ck |PE| PE#] -
Drawn JRP/TRC 0 [ISSUED FOR PERMIT |12/06/10{TRC|TRC TYPCI:%AOI_Sgll_r\lIJgED
Checked 1 |ISSUED FOR PERMIT | 02/20/112| TRC| TRC
Approved | _ 176764-UM-13 o
Scale NONE \Prepared by: & CTRC  12/06/2010 )
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A INTAKE HOSE FLOW SPOIL PILE
L 10" MIN. Ll 10" MIN. N
SPARE ! (TYPICAL) i (TYPICAL) !
PUMP
\SILT FENCE
OR HAY
=3 BALES OPEN
CABLE
\\ | TRENCH PLUG EeNeH
| \
o SPILL CONTAINMENT DEVICE STEEL OR PLASTIC
© FLUME PIPE (16" MIN.)*
|_
S TEMPORARY
@ INTERCEPTOR DIKE .
L (AS NECESSARY) 4"—-6" CRUSHED STONE
O
o 1 _
=
= I
= EQUIPMENT
< CROSSING
(TRAVEL LANE)
TEMPORARY
EROSION AND SEDIMENTATION STEEL CULVERT
CONTROLS ACROSS EQUIPMENT (16" MIN.)*
CROSSING TO BE PLACED DAILY
EROSION AND SEDIMENTATION
" SAND BAG DAM CONTROL
PLAN VIEW
12" MIN.
AGGREGATE FILL (
FLUME PIPE
. STREAM CHANNEL
12" MIN., —=—| |=—
oS, SECTION A=A
1. EXCAVATE ACROSS STREAM CHANNEL FOLLOWING WATER
RE—ROUTING.
2. LOWER PIPE UNDER HOSE AND BACKFILL. J
3. MONITOR PUMPS AT ALL TIMES DURING STREAM CROSSING ( N
PROCEDURE.

4. REMOVE SILT FENCE/HAY BALES ACROSS EQUIPMENT CROSSING

AS NEEDED FOR ACCESS, AND REPLACE AT THE END OF EACH DAY.
5. NUMBER OF FLUME PIPES WILL VARY DEPENDING ON SITE . ]
L CONDITIONS. ) Champlain Hudson Power Express Project

Champlain Hudson Power Express Inc.

Designed | A WIRONEN No. Revision Date | By | Ck [ PE | PE# TYPICAL DAM AND PUMP
Drawn JRP/TRC 0 |ISSUED FOR PERMIT | 12/06/10| TRC| TRC STREAM CROSSING
Checked |. 1 | ISSUED FOR PERMIT | 02/20/12 | TRC|TRC

Approved | . 176764-UM-14 L
Scale NONE | Prepared by: & CTRC  12/06/2010 )
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NOTES:

10" MIN.

(TYPICAL)

<
SPOIL PILE
. 10" MIN. O /
(TYPICAL)
TOP OF BANK OPEN
CABLE
TRENCH

| e
i :
/—TRENCH PLUG

TEMPORARY EROSION
CONTROL (DRIVEABLE
BERMS, STRAW BALES)

TEMPORARY
INTERCEPTOR DIKE

(AS NECESSARY)

4”—6" CRUSHED STONE

EQUIPMENT

- CROSSING

(TRAVEL LANE)

TEMPORARY
STEEL CULVERT

(20” MIN..)*

=~ 1T0P OF BANK

* ACTUAL NUMBERS OF FLUMES AND CULVERT PIPE REQUIRED
TO BE DETERMINED BY STREAM WIDTH.

1. @ TEMPORARY SEDIMENT BARRIER OF SILT FENCE AND/OR STRAW BALES, OR APPROPRIATE MATERIALS.

2. FOR MINOR WATERBODIES, COMPLETE TRENCHING AND BACKFILL IN THE WATERBODY (NOT INCLUDING
BLASTING OR OTHER ROCK BREAKING MEASURES) WITHIN 24 CONTINUOUS HOURS. IF A FLUME IS
INSTALLED WITHIN THE WATERBODY DURING MAINLINE ACTIVITIES, IT CAN BE REMOVED JUST PRIOR TO
LOWERING IN THE CABLE OR CONDUIT. THE 24—HOUR TIMEFRAME STARTS AS SOON AS THE FLUME IS
REMOVED.

. FOR INTERMEDIATE WATERBODIES, COMPLETE TRENCHING AND BACKFILLING IN THE WATERBODY (NOT
INCLUDING BLASTING OR OTHER ROCK BREAKING MEASURES) WITHIN 48 CONTINUOUS HOURS, IF FEASIBLE. .

e

(

Champlain Hudson Power Express Project

- J

Champlain Hudson Power Express Inc.
(Designed | A WIRONEN 1 [No. Revision Date |By | Ck |PE| PE#]
Drawn JRP/TRC 0 [ISSUED FOR PERMIT |12/06/10{TRC|TRC STTRYEPAI\(’l)Fc’:ERNOngJ;I'-‘IG
Checked 1 |ISSUED FOR PERMIT | 02/20/112| TRC| TRC
Aoproved |- o 176764-UM-15 L
Scale NONE | Prepared by: & CTRC  12/06/2010 )

Page 29




) SILT FENCE OR
HAY BALES w w SPOIL PILE
N”
sl Nin
w Al
ROCK RAMP W

».| APPROACHES ) Al
<| EITHER GRADED L
7| OR DUG INTO
| GROUND
| COMPLETE
e DITCHLINE
(@)
&
=z
o
'_
(@]
)
[0
l_
)
=
(@]
(@)

CULVERT PIPE { \(ET%%E'\/QE;IT P

, (OPTIONAL) —— |
TYPICAL PAD SECTION DIMENSIONS PLAN VIEW SAND BAG HEADWALL OPTIONAL
3’ WIDE, 1’ THICK, 20’ LONG
EQUIPMENT PAD
/ ROCK PAD
Q&STREAM CHANNEL
CULVERT PIPE
SECTION A—A (OPTIONAL)
NOTES:

1. CULVERT PIPE UTILIZED IF ADDITIONAL SUPPORT IS REQUIRED.

2. ADDITIONAL PADS CAN BE PUT SIDE BY SIDE IF EXTRA WIDTH IS REQUIRED

3. EQUIPMENT PAD TYPICALLY CONSTRUCTED OF HARDWOOD; MUST ACCOMMODATE
THE LARGEST EQUIPMENT USED.

4. ROCK PADS OR CRUSHED STONE SHALL BE USED AT ENTRANCE TO THE

EQUIPMENT PADS (IF NECESSARY). )
-
e A
S ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.

[Designed | A WIRONEN 1 (No. Revision Date | By |Ck [PE| PE#) — —
Drawn DFW/TRC 0 [ISSUED FOR PERMIT |12/06/10{TRC|TRC| . . BTRE|IBII2E W (E)ggg’[\l]w 5'2:::
Checked | . 1 |ISSUED FOR PERMIT | 02/20/12| TRC| TRC ( )
Approved | . 176764-UM-17
Scale NONE  Prepared by: & LTRC 12/06/2010 )
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4 N
WOVEN WIRE FENCE (MIN. 14 1/2
F' TO 10° MAX CENTER TO CENTER GAUGE 6" MAX MESH SPACING)
36” MIN. FENCE POST DRIVEN
16” MIN. INTO GROUND
EMBED FILTER CLOTH
6” MIN. INTO GROUND _
: ul !
i ; “ |
- : ] =z
: i ©|Z E
< \ Tl I< —|= N|=
H i V |
5252 1 5 0 M I S \YON\o>N\v & NNy
: 2 N SRS
— i L ol Z N NN NNEAN NNy
= / B = COMPACTED oy _ /
I SoIL X1 | 2
| — | =
o y
Vo & V 1
FILTER CLOTH—MIRAFI UNDISTURBED
100X STABLINKA T140N SoIL
OR APPROVED EQUAL
FLEVATION SECTION
NOTES: POSTS:
STEEL *T” OR "U” TYPE OR 2” HARDWOOD.
1. WOVEN WIRE FENCE TO BE FASTENED TO FENCE POSTS
WITH WIRE TIES OR STAPLES. FENCE:
WOVEN WIRE. 14 1.2 GA. 6” MAX MESH
2. FILTER CLOTH TO BE FASTENED SECURELY TO WOVEN OPENING.

WIRE FENCE WITH TIES SPACED EVERY 24" AT TOP AND

MID SECTION.

FILTER CLOTH:
FILTER X, MIRAFI 100X. STABLINKA T140N

3. WHEN TWO SECTIONS OF FILTER CLOTH ADJOIN EACH OR APPROVED EQUAL.
OTHER THEY SHALL BE OVERLAPPED BY 6” AND FOLDED.
PREFABRICATED UNIT:
4. MAINTENANCE SHALL BE PERFORMED AS NEEDED AND ENVIROFENCE OR APPROVED EQUAL.
MATERIAL REMOVED WHEN "BULGES” DEVELOP IN THE
SILT FENCE.
- J
e N
SILT FENCE DETAIL
9 ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.
(Designed | A WIRONEN (No. Revision Date | By | Ck | PE| PE#) - -
Drawn JRP/TRC 0 |ISSUED FOR PERMIT |12/06/10| TRC|TRC
SILT FENCE
Checked |. 1 |ISSUED FOR PERMIT [02/20/12{TRC|TRC
176764-UM-21
Approved | . — —
Scale NONE | Prepared by: & TTRCS  12/06/2010 )
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4 N
4" VERTICAL FACE
FLOW o
I
| 1 1] |
L
EMBEDDING DETAIL
2 RE—BARS, STEEL PICKETS,
OR 2 X 2 STAKES 1’-6" TO
2'—0" IN GROUND
ANGLE FIRST STAKE --1
TOWARD PREVIOUSLY
LAID BALE
FLOW —— b 111 1) g
|
)
=— WIRE OR NYLON BOUND
BALES PLACED ON
THEIR CUT SIDE ALONG
THE CONTOUR
ANCHORING DETAIL
J
4 N
STRAW BALE DIKE DETAIL
9 ) Champlain Hudson Power Express Project
Champlain Hudson Power Express Inc.
(Designed | A WIRONEN (No. Revision Date | By | Ck | PE | PE# - -
Drawn JRP/TRC 0 |ISSUED FOR PERMIT |12/06/10|TRC|{TRC
Checked |. 1 [ISSUED FOR PERMIT |02/20/12| TRC|TRC STRAW BALE DIKE
176764-UM-22
Approved | . — —
Scale NONE | Prepared by: & TTRCS  12/06/2010 )

Page 32




-

STAKE TO SLOPE

WITH STAPLES DOUBLE DOUBLE
STAPLES / STAPLES
2
A Vi
A R END TO END

v CF7 OR EQUAL
EROSION CONTROL
v FABRIC

N[

NOTES:

1.
2.

3.

5.

6.

EROSION CONTROL MATTING SHALL BE PLACED ON THE BANKS OF FLOWING STREAMS WHERE VEGETATION

HAS BEEN REMOVED OR AS DIRECTED BY THE ENVIRONMENTAL INSPECTOR.

THE EROSION CONTROL MATTING SHALL MEET THE REQUIREMENTS SPECIFIED IN THE SOIL EROSION AND

SEDIMENTATION CONTROL GUIDELINES AND/OR AS DIRECTED BY THE ENVIRONMENTAL INSPECTOR.
STAPLES SHALL BE MADE OF 11 GAUGE WIRE, U—SHAPED WITH 6" LEGS AND A 1” CROWN. STAPLES

SHALL BE DRIVEN INTO THE GROUND FOR THE FULL LENGTH OF THE STAPLE LEGS. ALTERNATELY 1”

WOODEN PEGS 6” LONG AND BEVELED TO SECURE MATTING.

MATTING SHALL BE INSTALLED ACCORDING TO MANUFACTURER SPECIFICATIONS OR AS STATED BELOW:

*THE TOP OF THE BLANKET SHALL EXTEND 2’ PAST THE UPPER EDGE OF THE HIGH WATER MARK. IF A
WATERBED IS PRESENT ON THE APPROACH SLOPE, THE BLANKET SHALL BEGIN ON THE UPHILL SIDE OF
THE WATERBED.

*INSTALL BLANKET(S) ACROSS THE SLOPE IN THE DIRECTION OF WATER FLOW.

*ANCHOR ("KEY”) THE UPSTREAM EDGE OF THE BLANKET(S) INTO THE SLOPE USING A 6" WIDE BY 6”
DEEP TRENCH. DOUBLE STAPLE EVERY 12" BEFORE BACK FILLING AND COMPACTING TRENCH.

*ANCHOR ("KEY”) THE UPPER EDGE OF THE BLANKET INTO THE SLOPE USING A 6" WIDE BY 6" DEEP
TRENCH. DOUBLE STAPLE EVERY 12” BEFORE BACK FILLING AND COMPACTING TRENCH.

*THE EDGES OF PARALLEL BLANKETS SHALL BE OVERLAPPED A MINIMUM OF 6”. THE UPPER BLANKET
SHALL BE PLACED OVER THE LOWER BLANKET (SHINGLE STYLE) AND STAPLED EVERY 12" ALONG THE
LENGTH OF THE EDGE.

*WHEN BLANKET ENDS ARE TO ADJOINING BLANKETS, THE UPSTREAM BLANKET SHALL BE PLACED OVER
THE DOWNSTREAM BLANKET (SHINGLE STYLE) WITH APPROXIMATELY 6" OF OVERLAP, STAPLE THROUGH
THE OVERLAP AREA EVERY 12”.

*STAPLE DOWN THE CENTER OF THE BLANKET(S), THREE STAPLES IN EVERY SQUARE YARD.

IN LIVESTOCK AREAS WHERE EROSION CONTROL MATTING IS APPLIED TO STREAM BANKS, FENCING WILL
BE USED IF NECESSARY TO EXCLUDE LIVESTOCK, WITH PERMISSION OF THE LANDOWNER.

MONITOR FOR WASHOUTS, STAPLE INTEGRITY OR MAT MOVEMENT. REPLACE OR REPAIR AS NECESSARY.
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Champlain Hudson Power Express Project




GROUT BAGS

BUILT UP
GROUT PILLOW RIVER OR LAKE
OR MATTRESS BOTTOM

|

NOTE 1

EXISTING SURFACE
LAYED UTILITY

HVDC
BI—POLE
CABLE

NOTES:
1. VARIES BASED ON EXISTING UTILITY DIAMETER/EXPOSURE AND MINIMUM BEND RADIUS OF CABLE.

2. ADDITIONAL SUPPORT MAY BE PROVIDED WHERE EXISTING UTILITY IS ON UNSTABLE SEDIMENT.
SUPPORT MAY INCLUDE, GROUT BAG STABILIZATION, RIP—RAP, PILES OR OTHER.
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GROUT BAG
OR MATTRESS

BUILT UP

GROUT PILLOW RIVER OR LAKE

OR MATTRESS BOTTOM

ORORINIX
EXISTING
UTILITY
NOTE:
1. VARIES BASED ON STABILITY OF EXISTING BOTTOM SEDIMENT, UTILITY DIAMETER AND BEND RADIUS OF
CABLE.
J
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NON—BURIAL HVDC CABLE INSTALLATION
USING ARTICULATED CONCRETE MAT PROTECTIVE COVERING

ARTICULATED
CONCRETE
MAT

BUILT UP
GROUT PILLOW
OR MATTRESS RIVER

IRIRIRIRIIR R ORI R R LRI

S

HvVDC CABLE

SEPARATED BI-POLE CONDUCTORS

ARTICULATED
CONCRETE
MAT
BUILT UP
GROUT PILLOW
HvVDC CABLE OR MATTRESS
RIVER
BOTTOM

BUNDLED BI—POLE CONDUCTORS
NOTES:

1. SPACE BI-POLE CONDUCTORS AS REQUIRED TO ENSURE PROPER SUPPORT OF GROUT PILLOWS WITHOUT
UNDUE STRESS ON CABLE CASING. CABLE BI-POLES MAY BE IN DIRECT CONTACT.

2. BUILD UP PILLOWS AND MATTRESS WITH OVERLAPPING JOINTS (RUNNING BOND) AS NECESSARY TO BRIDGE
OVER BUNDLED CONDUCTORS WITHOUT APPLYING UNDUE STRESS ON CONDUCTORS.

3. ARTICULATED CONCRETE MATS SHALL BE SUBMAT AS MANUFACTURED BY SLP PRE CAST, OR EQUAL.
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