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Project Team

Co-applicants: Comcast & NSTAR (Eversource)

Engineer: Power Engineers

Marine Contracting: J.F. White

Marine Environmental Surveys: CR Environmental

Marine Archaeology: Fathom Research

Environmental Permitting: Epsilon Associates




Introductory Meetings with Agencies

e Ocean Team — Mar 2011

- CZM

— MassDEP
— DMF

— MEPA

e Cape Cod Commission — Feb 2011
e Martha’s Vineyard Commission — Feb 2011

e Army Corps of Engineers — Mar 2011



Project Purpose

Provide redundant
Submarine Fiber Optic Cable
to Martha’s Vineyard

Buzzards

Nantucket
Sound

| LEGEND
===: Proposed Submarine Cable Route

Proposed Upland Cable Route

=== Existing Submarine Cable Route

Existing Upland Cable Route

A

Scale 1:104,000 2 0.82 1.4

\ 1inch = 1.64 miles L - YT

B Basemap: 1999 Satellite Imagery, ESRI




4

ng Comcast Fiber Optic
vice to MV

Upgracdle Existir

e Customers: ~ 10,000 (vast majority of homes and
businesses on MV)

e Comcast Service: video, high-speed internet and
phone
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marine Cables

= 4 existing NSTAR cables

= All installed with short

HDD (~80’) at shoreline,
with remainder on
seafloor

= Comcast leased bandwidth
from NSTAR on fiber optic
cable within Cable #99



Cable ect Need
= Cable #91: Cable #75:
failed 6 times failed and not
= operational
= Cable#97: o
' Cable #99:

only cable that
has not failed
since 1990

failed 4 times over a
span of 15 years

£

r
-

= Comcast proposed this new fiber optic cable to ensure future service.
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Pro;ect Alternatlves

LEGEND
== == Proposed Cable Routes
Il Haro/Complex Seafloor

Scale 1:120000 © 5000 10,000
1inch = 10,000 feet ™™™ ey Fect

Basemap: NOAA Nautical Chart 1 3230 MassGIS




A usBEABED Parsed Swhoal Secdiment Data
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Rl e i ~ Avoids Impacts to
i o 0 - Special, Sensitive, or Unique

ol 8 2 s - L 770 (SSU) Resources

aa R Pt H Protected under the state’s

2e=Tilis °"V%C .. Ocean Management Plan

For Submarine Cables protected
SSU Resources include:

N Intertidal Flats

) Eelgrass

« Hard/Complex Bottom

* N. Atlantic Right Whale Core Habitat
*  Fin & Humpback Whale Core Habitat



Hard/Complex
S0Ttom

Exposed bedrock or
concentrations of boulder,
cobble, or similar
hardbottom

Morphologically rugged
seafloor with highly
variable bathymetry

Man-made structures with
hard bottom biological
communities (artificial
reefs, wrecks)

Middle
Ground

NOAA
Photo
Lab
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Preferred Cable Route



Cape Cod Onshore Routing

Coonamessett:
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Proposed Upland Cable Route
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Salt Pond

Proposed Comcast Manhole & : Teg Sy z 11 Proposed Subsurface Line
Directional Drill Pit Location R to Riser Pole

= = Proposed Submarine/Subsurface Cable Route

Proposed Upland Cable Route

Scale 1:1,800
1inch = 150 feet




Falmouth Landing Site
Test Boring

= Mostly sand to a depth of 40 feet

= Good for HDD operation



Martha’ s Vineyard Onshore Routing
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&“d

Tisbury

Haven Harbor

Edgartown

LEGEND
== Proposed Upland Cable Route

=== Proposed Submarine Cable Route
— Existing Upland Cable Route
=== Existing Submarine Cable Route
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Baszsemap: 2008 Orthophotography, NAIP

Edgartown Harbor




END
= Proposed Submarine/Subsurface Cable Route
Proposed Upland Cable Route

Scale 1:1,800 5 150
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Proposed Comcast Manhole &
Directional Drill Pit Location

& Proposed Subsurface Line
to Riser Pole




Tisbury Landing Site (Squantum Ave.)
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Test Boring

R
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= Received approval from Tisbury ConCom to conduct boring



Tisbury Landing Site (Squantum Ave.)
Test Borin
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Used tractor drill rig to minimize impacts to coastal beach & dune.

20 feet of sand with gravel — good for HDD
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ENVIRONMENTAL DATA
GATHERING & ANALYSIS

AND
PERMITTING
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o Conducted:

R
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— Bathymetry

— Sidescan Sonar

— Video Transects

o Evaluated route for SSU resources:

— Hard/complex bottom

— Eelgrass

o Confirmed:

— route avoids SSU resources




MEPA — Expanded

ENF

Comcast’s Martha’s Vineyard
Fiber Optic Cable Project

Expanded Environmental Notification Form

L
’ .

Sutunared ra Frapand by

MEPA Offtce Epsilon Associates, Inc.
Executive Office of Energy 3 Clock Tower Place, Sulte 250
and Environmental Affairs Mavnard, Massachusetts 01754
100 Cambndge Street, Suite 200
Boston, Massachusetts 02114 0 ASSOCMETN With

Powers Engineers, LLC
Submated by
Comcast
sorth Central Division
330 Billensca Road June 15, 2011

Chelmsford, Massachusetts 016524

=psilon

Public Hearing - Falmouth Town
Hall: July 14, 2011

Certificate issued: July 29, 2011

Agreed with request for Single EIR

Requested continued coordination
with Ocean Team on marine data
collection and analysis
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Survey Vessel Crew

42-ft research vessel e Licensed Captain & Mate

First Light, Hull, MA o Senior Hydrographer & Survey
technician

| l- Marine Geologist
Eﬂl"h

m\? : ﬁ- [4 ‘

o Marine Biologist

‘-,
i3 -
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!’-\ 0 . A ,'-;

~ .. . e Marine Archaeologist




Multibeam Bathymetry

e Samples wide swath of bottom providing 3D-view rather than
single track.

e Computer receives/processes data to render bathymetric map.




MultiBeam Bathymetry

L e A |
Middle Ground




Sub-bottom Profiles

Geological stratification

Hard bottom evidence

Sand wave thickness
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Sub=bottom Profile




High resolution images of
targets for archaeological
analysis

Provides good resolution of
sand waves and other bottom
features

[E

[ E

xisting Cable

xisting Cable

Water Column

Field of Sand Waves




Magnetometer
Survey

e Identify metal objects in the
subsurface.

o Used to determine if marine
archaeological resources are
present.
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Sediment Sampling

Vibracore Grab Sampler
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Sediment
Sample 1

Moderately well
sorted

coarse sand
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Sediment
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Sediment
Sample 6

Moderately well sorted

gravelly sand
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Sediment
Sample 7

Very well sorted

gravelly very coarse sand
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Sediment
Sample 8
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Sediment
Sample 15

Moderately well sorted
coarse sand

] e of re survent e severe crases Fu peapooed ergeeet

O St Sampin Location
S8 Horenrtel Dvecteny Ortng Cutlo metabtun
— e| Ve Catée inetafiaton
W L reeracatee Velea Gutvey®
* Urdteraatee Vietoo Survey™
DH!\:\T onpiex Spafioor (pef Masa CWF)

* The AK ealhet of mach oen Bansovt 5 asa et Sl obng wipn
e IO 0 3T aeeved mitEst  The R af 03ch viwo 39

* Cawysat w399 of svtoe vwiew Seranc: w2tg proccoRs sgTTes

texw | 29690 0 Y]
1 i o 1 200 et ™™ e
Bassrmup NOAA Fopter Madgasces! CAar 12008 4

a

1

. L | N o
TISBURY LANDING SITE| 7 ¢y

|' 1 :



I B —

. \ ] o /
/ / ‘\ \ f B \('J ©  Setrrwmt Sampie Looaten
4 [FALMOUTH LANDING SITE \ | / /! s=E s ocunstsl Dvectenw Ordng Cutio metabiten

\ J] b
| £ 1 B u | ' Cate Inutadaton
\ \ 3 ™ = e W | — it Veies Syt
{ - — .
- . Urduraier Vietoo Survey™

[:Hx\:c ompiex Seafioor (pof Mama OWNF)

S The A et o maih veen st 5 gsa e Sl ening wipn

e STeiec & 3T ameped mitunts  The RS af 930h Vil S

] mean o re servest re severe creses #u prapoces ergeet
T CITEeEE 9395 ©f BTTTE vWeR YETIET BIT] IYOCOIET WFTTWS

Sexw |29 500 o Y ]
1 man v 1 200 et L

Wassrmun NOAA Fonter Madgasces! CAMT 12203 4

Sediment
Sample 16

Moderately sorted

gravelly very coarse
sand

TISBURY LANDING SITE |

| | '

R
e

a




) Vol ' |LeGEND
f F—— O  Secmam Sampie Locaton

! Wmum LANDING SITE f / ol s Vit Ditaciondt Deling Coid Matatiabon
- \ : Y | Piow Catée Inwtafaton
\ \ % ’: 'T o T | —Urgaraatee Ve Suvey”
Sediment « Vo i ) =i
y ‘l) “ . v
Sample 17 2

! HaoComplox Soafioor (par Moss CWP)

* The A eiie® of 800 sied PaAKeu! 5 IR e sl veind (e
e fratedt % J0 20cand satects  Thw anipoyd af sech vio o
] 297 o Y ureart e savers ovaase Pw peasovet adgrreet

* Carphew 15380 5 arire Koen YUTBes) MIeG IVTIRDAE eigTTwY

v & ! Loaw | 29 800 o A 1800
y 1 rem = 1 200 ot ™ —

Aasarmup NOAA Rawier Maagacsen! CAT 13234 4

" P A e o aa

U\Hll\lHItHIl‘IH!‘IHl

Jlll&‘llll'IIII|Illml‘lll’llll,ll’!’!ll

- e g, mony 90T Lufkin YAy
///’H/////’//f// /IHH il “)I’l]nl ”llnh“lrlllll“h |'||n |||l|.||§| Pttt AL \|| N \n\ o 18

Very well sorted ~

|

" = Yo« b

very coarse sand JPITILAR
I LAJ #

| TISBURY LANDING SITE |
\ \ . g | 7 |
0 — : | !




Underwater
Videos

24 video transects (A — X)
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Underwater Video

- Eelgrass mapping
- Marine biota mapping

 Sediment characteristics

Gravel bottom
Sand ripples Encrusting ascidian

No marine biota
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MEPA — Single EIR

Martha’s Vineyard Fiber Optic Cable Project

Single Environmental Impact Report
LEAR 14755

Sutvmitted &

MEPA Office

Executive Office of Energy

and Environmental Affirs

100 Cambridge Swreet, Suite 900
Boston, Massachusetts 02114

Suboutied &

Comcast

North Central Dvision

330 Biberica Road

Chelmstord, Massachusetts 01824

Prepaed by

Epsilon Associates, Inc.

3 Clock Tower Place, Suite 250
Maynard, Massachusetts 01754

In Assoeiaton with
Power Engineers, LLC
CR Environmental, Inc

April 30, 2012

=psilon

Certificate issued June 15, 2012

Adequately and properly complies
with MEPA

DMF - no Time-of-Year restrictions
required - HDD extends beyond

eelgrass beds

NHESP - Piping Plover and Least
Tern Habitat on MV - HDD avoids
impact to habitat.



MEPA = NPC

Martha’s Vineyard Hybrid Cable Project = Comcast and NSTAR - bundle fiber
Notice of Project Change

s 14755 ppe—y optic and electric in single 5.5"
& diameter hybrid cable

....o- ?
-
o 0

e
‘,—d

-
X

B i
L

= Certificate on NPC issued:
August 24, 2012

= MEPA:

...'Qltﬂ;l'rlfj

= Change does not require a
Supplemental EIR

Efigi;%:f[toffnm = Installation methOdS/

and Environmental Aftairs

e i equipment remain unchanged

Pregaed by
Sobmitted & Epsilon Associates, Inc
Comcast 3 Clock Tower Place, Suite 250
North Central Division Maynard, Massachusetts 01754
330 Billerica Road
Chelmsford, Massachusetts 01824 -, .
Power Engineers, LLC

NSTARElectne & Gas Corp
One NSTAR Way July 16, 2012

Westwood, MA 02090

=psilon




MEPA Public Benefit Determination

= Certificate issued: September 28, 2012

= Secretary’s findings:

Project will have public benefit

Positive effect - redundant communication service

Route selection/proposed construction mitigation measures

avoids adverse impacts to SSU resources

No adverse impacts to public health, safety, or welfare
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Horizontal Directional Drilling (HDD)

HDD eliminates need for open excavation through the sensitive
shore and nearshore zone

avoids eelgrass beds

-

‘ ; o o5 PEN > .
100 XA0 X S Drill Mo DS, SRR o ) : S
e & Approach Pit. -, ROIR e ‘Q\\, : : . =
EE ) ey b PR o -.
. B, : g %
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. ~2,000feet



Aorizontal Directional Drilling (HDD)
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HDD Process

PILOT HOLE

PRE-REAMING

PULL-BACK



Falmouth HDD

” — T ' Y . \
DATUM=NGVD29 ; | WV | MAX. HIGH \ %
|100 YR. FLOOD EL.=13' ‘.“ 113'R m TIDE EL.=1.6" 9 W\
1 MAX. HIGH TIDE EL.=1.6'| | ' ~\ z' & | Grm—
MHW EL.=1.4’ : (| i
LW EL=—-0.4' 7 z | MHW EL.=1.4 CABLE ROUTE
MLW EL.=-0. 4 | 42, : : .
e~ : \ 1\ 182 2 (£300' FROM §)
= [ :3?,3, FROM | |LoT 2A* ‘“ W 1 1.8/"% 3 ;
L ey = - ' e | I—L" | . |
~ 7 . 2+00 : 3+00 4+0(
\\\\\’ J \‘o 0 ‘ .HDD\ \ “IT’IO? {} |\|, | :!‘ . :‘ 4 ; : lm_i_o
'\ \ ! | . — o | — ' : MLW EL.=-0.4' | =
% . L—""¢ 0 lo /| LoT 1B* ; 3
5 N \ || & | N
\. — . B - ! A 1l 1 ’ I
- : \Eﬂ\a R | | 3 o
|- BARR HORIZONTAL T : |
5 |\ | DIRECTIONAL DRILLING HE II ' (TIDAL) . g
r‘, b ] y | b 3
TN L A A I
*SEE SHEET 1 FOR| \ | o wd Tl AR 0 25 (VER.) 50
PROPERTY INFO. | il ~nibo ] I
; * : \ ol 1T SCALE IN FEET
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. : : | . : i L P EL =1t | . ; i |
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=03 PROPOSED HDD CABLE ROUTE. DRILL PILOT HOLE
: (~1"-3"9). ENLARGE PILOT HOLE W/REAMING HEAD 20'—30"
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] THROUGH ~5.5"% HYBRID CABLE. ‘
-30 - HDD




Drill Mud

Purpose of Mud:
e Bring back cuttings
e Cools & lubricates drill head

o Seals & maintains hole stability

Mud Composition:
e Bentonite - Montmorillonite clay mineral
o expands greatly (15 times in volume) when water is added
e Polymers

o Chemical compound - adds viscosity & lubricity to mud —
Polymers are used in ice cream, starches, and cellulose.

e Water



Drill Fluid Recovery

Divers create a sump pit at bore hole exit using venturi pump.

Hydraulic pump removes drilling fluid from sump pit and
delivers it to a surface barge where it is stored in frac tanks.

Typical Offshore Sump for Recovery of Drilling Fluid
Hydraulic Pump to Hopper

Barge

Sea Floor

Bore Hole

Sump Pit Excavated by Divers



Transition from HDD to Plow

Divers bury seaward end of HDD conduit by hand-jetting.

HDPE Plpe-.__

To Be Burled After Drllling

e - B AR
e { 1 oy , #eaal

"I ; e AP PEY 5
’ v i il ! \ b (-2

1 « € / ! -
. ¢ . »/ a
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» ; ’ 13- -
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P - NE

: .. ~HDPE Plpe . ",

RS

Alowed Trench for Cable

/ [ To Be Determined
A T o R el SO
IA“‘- . .4"‘._ _,,\ "". - ! ; PRI
- l‘ , .. = - ; - .' i _4.' s L) 4 n.,' \"f"_"‘ .;. T
Ao BT
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Falmouth
Transition from HDD / Plow

. B P o 1) ) { Lol it
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09 J STA. 26+00:
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~60- HYBRID CABLE USING ROV/SEABED
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Offshore Barge — HDD Cable Install
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rlycroPlow




HydroPlow — Ship Operations

« Entire Cable Length spooled. « Cable removed from spool and
delivered to HydroPlow.




Hybrid Cable Cross Section

Copper — electric
power transmission

Fiber Optics

Steel Cables — provide
strength & flexibility




HydroPlow — Installation

(';,;'» - - - T——— = ’ L — L 'S s 3
:‘ 8- LT HOSE _’_,_-/‘
- FLOTAT ION BUOYS TOW LINE R
- TUR S e
\\ "\ _’_'_’_’—’—’_/
~ 3
\._ "

« Stinger jets fluidize the sediment allowing cable to

sink into the trench with the sediment settling on top.




Tisbury HDD — Aerial View
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Permitting Schedule
Hybrid Cable - Comcast & NSTAR

Tasks 2011 2012 2013

JON JUL AUG SEP [ OCT | WOV [ OEC JEN | FEB | WMAR | AFR MAY JON JUL A5 SEP OCT NOV DEC JAN FEE MER APR MEY | JUN JUL AUG

Marine Sampling and Data Analysis

MEPA Filing/MHC Project Notification Form

Expanded Environmental Motification Form |
Single Environmental Impact Report (EIR) *
Nofice of Project Change (NPC) . | ﬁ' I
o
Public Benefit Determination c.eﬂ“j{'{s:x;w i

Permit Application Submittals

USACE Section 10/404, Category 2 —*

Coastal Zone Management Consistency |

Board of Underwater Archasological Resources | W

[ [
Cape Cod Commission

[
MNotice of Intent (Falmaouth) I

Martha's Vineyard Commision #

Notice of Intent (Tisbury) | H

MassDEP Waterways License
. , I

[ [
MassDEP Water Quality Certification I I -#




Permit Conditions

e Total of 92 permit conditions including:

— Prior to Work

e Payment of Fees -
- $20K - Mass Ocean Resources & Waterways Trust Fund
- $156K - Occupation Fee — Waterways License

e Coordination — Coast Guard, Harbormasters, Steamship Authority,
ConComs

o Submit to MassDEP - Post-Construction Monitoring & Mitigation Plan, and
notification of any changes to project or plans

e Hold Meetings with — ConCom agents, town police

e Submit - Contact info to agencies, communications plan to West Chop
Assoc and abutters

 Install - construction fences around work areas, MassDEP wetland sign

e Employ - Independent Environmental Monitor to ensure conditions are
complied with (Monitor must be approved by MVC Land Use Committee &
Tisbury ConCom). Monitor provides daily guidance to contractors.



Permit Conditions (continued)

— During Work
e BMPs - erosion & sedimentation — must be maintained

e Construction Hours — Upland work must comply with local bylaws
e Noise Ordinance — must comply with

e No damage to tree canopy along approach road in MV

e Prohibit fill that may contain seeds of invasives or weeds

e Cuttings Disposal on MV — must be approved by MVC

e Water dry soils to prevent dust

e Environmental Inspector — stop work authority

e Matting — to be used to protect wetlands, and road



Permit Conditions (continued)
— Post Construction
e Post Construction As-built Survey - to document compliance
o Certificate of Compliance — ConComs

e Monitor Vegetation regrowth

e Post—Construction Marine Survey and Report — to CZM & DEP
for review and approval



Marine Construction Costs

HDD — Tisbury = $8.7 million
HDD — Falmouth = $5.7 million
Total HDD = $14.4 million

Cable Vessel Install - $3 million



Construction Noise & Lignt

Noise & Light - typically the biggest concerns for neighbors

Noise Sources:

HDD equipment, Generators, Excavators, Trucks

Noise Mitigation:

Work offseason in Fall/Winter

Employ stringent noise standards

Monitor noise levels

Mufflers on all equipment

Self-adjusting backup alarms on mobile equipment

Shields and enclosures around stationary equipment

Light Mitigation:

Employ stringent light standards

Require - aiming lighting away from nearby homes; use light shields



Post Construction Marine Survey



Post Construction Marine Survey Report

Reviewed Cable Install & Compliance with Conditions

Survey consisted: Bathymetry and Side-Scan Sonar
which provided data on:

= Bottom sediment characteristics
= Biota

= Areas of disturbance

= Eelgrass



st Construction Marine Survey Report (cont)

Conclusions

= No evidence of damage to SSUs

= Only disturbance was presence of a narrow sand
furrow resulting from cable plowing (multiple
observations of Black Sea Bass — probably due to

slightly higher relief — created new fish habitat)

= 10-12 ft section of cable exposed



Multibeam
Bathymetry

Map 1

Comparison of
2014 Elevations
with 2011
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Multibeam
Bathymetry

Map 2

Comparison of

2014 Elevations

with 2011
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U/W Video

Transect 1

*HDD Area

LEGEND

O Video Screen Capture
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1b (Pebble 50%, Flat Sand 50%)

Branching Brown & Red Algae



Brown & Red Branching Algae



1d (Pebble 55%, Flat Sand 45%)

Common Slipper Shells, Brown & Red Branching Algae



U/W Video

Transect 4

=sDiver Burial
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4d (Flat Sand 50%, Pebble 45%, Cobble 5%) Orange Encrusting Bryozoan, EpSIlOI‘l
Brown Branching Algae +561AT54 1N
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U/W Video

Transect 6

=Plow Burial
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=y ®
6a (Flat Sand 10%, Pebble 50%, Cobble 40%) Carnation Worms, :pSl!O“
Common Barnacles




(f{ 6b Plow Burial Cable Crossing (Flat Sand 70%, Pebble 30%) EpS'IO“
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U/W Video
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Exposed Cable

Jute Bags Filled
with Concrete

1 Gravet Cover

Exposed Cable Location:
Lat: 417 29.9125'N
Long: 70" 36.8884'W

Depth: 26’ below NAVDS8
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Summary
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Conclusions



summary
Project was reviewed and vetted through:
e Massachusetts Ocean Team & State Permitting

e MEPA Review
— Expanded Environmental Notification Form,
— Single Environmental Impact Report,
— Notice of Project Change, and
— Public Benefit Determination
e US Army Corps of Engineers
Numerous Meetings:
o State (Coastal Zone Management, Div. of Marine Fisheries, MassDEP)
e Federal (US Army Corps of Engineers)
e Regional (Cape Cod Commission & Martha’s Vineyard Commission)

e Local (Falmouth and Tisbury)



Conclusions

Post Construction Survey & Report
— No Significant Damage to SSUs

— Only observed change to bottom was the creation of a
narrow sand furrow — which formed Black Sea Bass Habitat

— 10-12 ft Exposed Cable due to the plow hitting a boulder -
protected by cover with Jute Bags filled with concrete and
topped with 1 ft of sand

Successful Installation

— Brought needed electric power and fiber optic
communication services to Martha’s Vineyard.

— First project to be permitted through the state’s Ocean
Management Act and Plan.
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