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SUMMARY

Introduction

The Iroquois Gas Transmission System (Iroquois) proposes to
construct a pipeline with the capacity to transport 575.9 million cubic feet
per day (MMMCED) of natural gas. The initial volumes transported on
Iroquois will be imported from Canada by the 21 companies which
have contracted for lroquois capacity.

The purpose of the project, which requires the construction of a
pipeline and associated facilities Through.borﬁons of}up,stofe New York,
Connecticut, Long Island Sound, and Long Island, is to transport these
natural gas supplies to local distribution companies (LDCs) and power
generators in six Northeast states (i.e.. Connecticut, New York, Rhode
.‘Isltond, Massachusetts, New Hampshire, and New Jersey). Three
Connecﬁcm‘ shippers on the lroquois system - Yankee Gas Services
Company, Connecticut Natural Gas Corporation, and the Southern
Connecticut Gas Company -- will receive 25% of the gas to be
transported by Iroquois. | o

In February 1987, Iroquois applied to the Connecticut Siting Council |
for a declaratory ruling as to whether the Council had ony jurisdiction
over the viroquois project; and, if so, whof would be the appropriate time
for Iroquois to submit an application to the Council. In the summer and
fall of 1987, the Council advised that it had jurisdiction over issues residual
to those matters to be decided by the Federal Energy Regulatory

Commission (FERC). The scope of this report in support of lroquois’



application to the Siting Council is tailored to reflect the scope of the
review which the Council may permissibly exercise. Sincé the quesfions
of need, cost, system and fouﬁng alternatives, and the opproprio’re
balance of public benefits and detriments presented by the project will
be conclusively determined by the federal government, the report
does not consider these matters except, to some extent, by way of

background information.

Project Background

The Iroquois project was conceived in 1985 and has been under
government review for almost four years. As an interstate natural gas
transmission facility, the project falls under the jurisdiction of the FERC. _ |

In May, 1986, Iroquois applied to the FERC for a certificate of public
convenience and necessity authorizing the construction and operoﬁ‘on
of the proposed pipeline. A preliminary environmental report (ER) was
filed in support of the application; a final, three-volume ER incorporating
supplemental data and providing specifics regarding the project and
alternatives was filed with the FERC in October 1986. In the fall of 1988, in
accordance with a July 1988 FERC Order requesting oddiﬁdncl data,
Iroquois filed nine environmental "resource reports”.

On November 14, 1989, FERC issued its Draft Environmental impact

Statement (DEIS) concerning the lroquois project. (Included in the DEIS

for the purposes of federal regulatory review were facilities propbsed by

Tennessee Gas Transmission Company to effect final delivery of certain
volumes transported on lroquois.) The public comment period on the

DEIS spanned from November 14, 1989 to February 16, 1990. A Final DEIS

s expected 1o be issued in late May to early June, and a FERC



cerificate is anticipated in lo’re‘ June to early July 1990. Since the ou’rhori’ry'
granted to lroquois' shippers to export gas from Canada will expire on

October 31, 1991, the Iroquois pipeline must be in service by then.

Project Facilities

The proposed Iroquois project will consist of 369.4 miles of buried
pipeline, as well as associated valves, sales meter stations, and internal
electronic inspection vehicle launchers/receivers. The 369.4 miles of
pipeline will include 343.1 miles of buried land pipeline (consisting of both
30-inch and 24-inch diameter pipe) and a 26.3-mile subseqa crossing of
Long Island Sound. .

Approximately 17.2% of the project will be locofed in Connecticut.
This includes 47.5 miles of land pipeline. In addition, 16 miles of the 26.3-
mile marine crossing of Long Island Sound will be within waters under
Connecticut jurisdiction.

The pipeline route will specifically be aligned across eight
municipalities in Fairfield, Litchfield, and New Haven counties. These

municipalities include:
o Sherman
o} New Milfordv
o Brookfield

o Newtown



o Monroe
° Shelton
o Stratford
o Milford.

The land portion of the pipeline has been aligned parallel to
existing rights-of-way to the extent practicable. In addition, Iroquois will
narrow its construction right-of-way in 34 miles of the 47.5 miles of the route
| in Connecticut.. The construction of the Idnd portion of fhe pipeline thus
will require the use of a 60-foot-wide right-of-way and the temporary use
of an additional 15-t0-40-foot width. Additional temporary working space
| ‘m!'oy be required at road, railway, and water crossings and in areas of
steep slopes. |
Iroquois will require a 60-foot-wide permanent easement. This
permanent right-of-way will be maintained in non-woody vegetation.
Although mature woody growth and the development of structures will
not be allowed within the easement for safety purposes, other land uses
will be permitted (e.g., agricultural use, wetlands, lawn and ornamental
vegetation). |
The construction of the marine portion of the pipeline will entail the
use of a landfall at Siver Sands State Park in Milford, and the use of @
layvessel. The nearshore portion of the pipeline (i.e., the portion of the

route from the 50-foot-isobath landward at Milford) will be lowered



below the seabed, while the portions farther offshore will be laid on the :

bottom.

Schedule

The project is planned for construction in 1991. In order to finance
dhd chs’rruc’r the pipeline prior to the expiration of the export permits on
October 31, 1991, while observing all of the constraints which the DEIS
indicates that FERC will impose, Iroquois must have all final regulatory
approvals (including final Council action) in hand by September 1, 1990.
Installation of the marine pipeline is planned to occur during the period
of January through May in ’order to avoid conflicts with both aquatic
res‘ources in the Sound, as well as recreational activities. The land portion
of the pipeline is expected to occur largely during the summérvto fall,

although some construction activities may be performed in the winter.

Environmental Evaluation

The construction and operation of the project will not result in long-
term significant environmental impacts. Impacts will occur during the
construction of the project. However, such effects will be limited to the
right-of-way and most will be temporary, lasting only for the duration of
the construction period in any one location.

During the construction of the project, approximately 472 acres of
land will be disturbed. However, lroquois will adhere to applicable
regulations regarding, among others, soil erosion control and measures
for minimizing impacts to wetlands and residential areas. In addition,

following the completion of construction, the right-of-way will be



recom‘oured and revegetated in accordance with federal
requirements, as well as in accordance with stipulations agreed to during
the Siting Council process. lroquois -also has agreed to develop ond
implement special mitigation plans to further reduce the impacts in
selected environmentally sensitive areas (e.g.. the Appalachian Trail
crossing, crossings of land trusts and blue dot trails).

The operation and maintenance of the buried pipeline will result in
minimal long-term impacts. iroquois will not use herbicides to maintain
the right-of-way.  All right-of-way maintenance will be performed on a
five-to-seven year frequency using mechonicol methods. In wetlands
with permanently saturated soils, Iroquois hos agreed to allow the right-
of—woy to be maintained in natural weﬂond vegetohon in such areas,
no routine maintenance operations will be performed other than

required safety inspections.

Cénsultaﬁon and Coordinctioh

In accordance with the Siting Council's pre-application review
process, Iroquois filed technical reports and documents concerning the
project with each of the affected municipalities. These materials were
fled between December 8 and 15, 1989. Iroquois timed the initiation of -
the Siting Council review process to coincide with the FERC DEIS review
process so that public comments could be combined to the extent
practical. At the request of the municipalities, froquois also participated .

in various public meetings and hearings.



I HISTORY AND SCOPE OF THIS PROCEEDING

In May, 1986, Iroquois Gas Transmission System, (froquois) dpplied to
the Federal Energy Regulation Commission (FERC) pursuant to Section 7
of the Natural Gas Act for a certificate of public convenience and
necessity for a natural gas transmission line to transport gas from Iroquois,
Ontario on the U.S.-Canada border to South Commack, Long Island, New |
York, along a route through New York State and Connecticut. | |

In February of 1987, lroquois applied to the Connecticut Siting
Council (Council) for a declaratory ruling as to whether the Council had
any jurisdiction err the lroquois projeéff and, if so, what would be the
appropriate time for Iroquois to submit an application to the Council.
Upon advice from the Attorney General of Connecticut, the Council ruled
in August 1987 that it had jurisdiction to regulate "the placement of the line
within the FERC approved route;" and that this jurisdiction would be
‘restricted 1o matters of local concern which neither interfere with the
federal regulatory scheme nor impose an undue burden on interstate
commerce.” (Atforney General's Opinion of January 28, 1987, Abpendix A,
p. 5). Since the scope‘ of the regulation left open to the Council by FERC
- could not be definitively determined until FERC had issued a certificate of
public convenience and necessify to lroquois, the Council oléo advised
Iroquois that the appropriate time to apply to the Council would be after
FERC had issued such a certificate. (Letter of Colin Tait dated Oci‘o‘ber o}
1987 to Anthony M. Fitzgerald, Appendix A).



It has now become apparent that, were Iroquois to wait until FERC
acts before filing an application to the Council, the Council may not have
sufficient time to consider the oppliccfion'ccrefully. FERC issued its D‘roﬁ
Environmental Impact Statement (DEIS) for the Iroquois project on
November 14, 1989. Ilroquois expects the Final Environmental impact
Statement (FEIS) to be issued in late May or early June 1990 and vexpec’rs
to receive its certificate of public convenience and necessity from FERC in
a late June to early July 1990 timeframe. Since the authority. granted to |
Iroquois’ shippers to export gas from Canada will expire on October 31,
1991, the Iroquois pipeline must be ih service by then.

_ In order to finance and construct the pipeline in time for an October
3'11 1991 in-service date while observing all of the constraints which the DEIS
indicates that FERC will impose, lroquois must have all finol regulatory
approvals (including final Council action) in hand by September 1, 1990.
: Accordingly, any review by the Council which did not begin until after FERC
héd issued its certificate coQId only be summary in nature, beginning no
earlier than July, 1990 and terminating in August, 1990. Otherwise, the
Council proceeding would delay lroquois’ in-service date, threaten the
viability of the project, and thus impose an undue burden on interstate
commerce. |

The contents of the report in support of froquois' application have
been tailored to reflect the scope of the review which the Councii may
permissibly exercise. Since the questions of need. cost, system and
routing alternatives, and the appropriate balance of public benefits and
detriments presented by the project will be conclusively determined by
FERC, the report does not consider these matters except, to some extent,

by way of background information. Rather, the report is calculated to




provide the Council with information it will find useful in determining
jurisdictional matters residual to FERC, and in regulating and supervising
construction practices and mitigation measures in Connecticut (to the
extent that such practices and measures are consistent with those

recommended by FERC.)
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IL. | PROJECT DESCRIPTION
II.L1 PROJECT OVERVIEW

Iroquois proposes to construct a pipeline with the capacity to
transport 5756.9 million cubic feet per day (MMCFD) of natural gas. The
initial volumes transported on lroquois will be imported from Canada by
the 21 companies which have contracted for Iroquois capacity. The
purpose of the project, which requires the construction of a pipeline and _
associated facilities through portions of upstate New York, Connecticut,
Long Island Sound, and Long Island (see Figure -1, is 16 fransport these
natural - gas supplies to local distribution companies (LDCs),
cogenerators and power generators in six Northeast states (i.e.,
Connecticut, New York, Rhode Island, Massachusetts, New Hampshire
and New Jersey).

Of the 575.9 MMCFD currently contracted for fronspon“ through

. Iroquois, Iroquois' three Connecticut shippers--Yankee Gas Services

Company (Yankee Gas), Connecticut Natural Gas Corporation (CNG),
and the Southermn Connecticut Gas Company (Southem)--will receive 80
MMCFD in 1991 and 144 MMCFF in 1992. This accounts for 25% of the gasto
be ’rronéporfed by Iroquois. Table II-1 identifies the first year and full
nominated transportation volumes of Iroquois’ 21 shippers.

Natural gas is our least environmentally polluting fossil fuel,‘ and
pipelinés are the l}eos’r intrusive means of transporting it. The lroquois
project is specifically designed to serve existing and new gas markets in

the Northeast by providing a link from the Canadian gas transmission

11-1
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TABLE I1I-1
LIST OF SHIPPERS*

Volume (MMcf/d)

Second and

Subsequent’

First Year Years .
The Brooklyn Union Gas Company 50.0 70.0
Yankee Gas Services Company 30.0 59.0
‘Connecticut Natural Gas Corporation 30.0 50.0
New Jersey Natural Gas Company 40.0 40.0
’Longllsland Lighting Company 35.0. 35.0
Southern Connecticut Gas Company 20.0 35.0
Central Hudson Gas & Electric Corp. 15.0 20.0
Consolidated Edison Company of N.Y., Inc. 20.0 20.0
Bl-olston Gas Company ‘ 52.1 52.1
New York State Electric & Gas Corp. 6.0 17.0
Granite State Gas Transmission, Inc. 35.0 35.0
Public Service Electric & Gas Company 10.0 10.0
Elizabethtown Gas Company 5.0 5.0
- EnergyNorth Natural Gas, Inc. 4.0 4.0
Colonial Gas Company 2.0 2.0
Essex County Gas Company 2.0 2.0
Valley Gas Company - 1.0 1.0
LDC Subtotal 357.1 457.1
New England Power Company 60.0 60.0
MASSPOWER, Inc. 25.0 25.0
JMC Selkirk Cogeneration 21.0 21.0
Pawtucket Power Associates 12.8 12.8
Power Generation Subtotal 118.8 118.8
Total: LDC and Power Generation 475.9 375.9

SOURCE: Iroquois Gas Transmission System 1990

* Shows the first year and full nominated transportation volumes of Iroguois’ 21 shippers.

I1-3



facilities of TransCanada Pipelines Limited to local distribution systems
and power plants in the United States. | | |

In recent years, the Northeast has experienced significant growth in
historical gas markets in the residential, commercial, and industrial
sectors. This growth is expected to continue.! In addition, new markets
are emerging for natural gas in cogeneration applications, electric
generating capacity using combined cycle technology, and as an
alternative and interruptible fuel supply to imported residual fuel oil in
existing power plants. Natural gas also represents a zero sulfur source of
energy, which will assist efforts in the Northeast to meet sulfur erhission
standards as a means of reducing acid rain.

The Iroquois project will allow occéss to westemn Conodo's Iorge

gas reserves by gas distribution companies and electric ufilifiés'in the

densely populated Northeast market area where the gas is needed on

a firm and long-term basis. The project will significantly improve gas -

service deliverability and reliability throughout the region.

The lroquois project was conceived in 1985 and has been under
government review for almost four years. In May, 1986, lroquois opplied
to the FERC for a certificate of public convenience and necessity

authorizing the construction and operation of the proposed pipeline. A

1 Detailed market data has been filed with FERC by Iroquois and
the Iroquois shippers. Detailed data has also been filed with the U.S.
Department of Energy (DOE) and the National Energy Board of
Canada (NEB). On January 11, 1990, DOE issued specific. findings
regarding need. DOE Office of Fossil Energy Opinion and Order No. 368.
Findings with regard to need will also be made by FERC and the NEB.

I7-4
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preliminary Environmental Report (ER) was filed in support of the
application. A final, three volume ER incorporating supplemental dofc
and providing specific data concerning the proposed action and
alternatives was prepared by Iroquois and fled with FERC in October,
1984.

In July, 1988, FERC issued an Order requesting additional data from

applicants proposing to bring natural gas supplies to the Northeast. In
responsé to that Order, in September and October 1988, Iroquois filed
with the FERC nine environmental "resource reports® and supporting
maps and aerial photographs. N '
' On November 14, 1989, FERC issued ifs DEIS concerning the
Iroquois project. Included in the DEIS for the purposes of the federal
regulatory review were jurisdictional facilities proposed by Tennessee
Gas Tronsmiss‘ion Company to effect final delivery of certain volumes
ﬁonspon‘ed on lroquois. | The DEIS also evaluated certain non-
jurisdictional facilities proposed by gas distribution companies to effect
receipt of volumes transported on Iroquois.

The public comment period associated with the DEIS spanned
from November 14, 1989 to February 16, 1990. As part of the public .
comment process for the DEIS, FERC held three days of public hearings.
each of which included both afternoon and evening sessions. Thése
hearings were held on January 8, 10, and 11, 1990 in Danbury,
Connecticut; Albany, New York; and Amherst, Massachusetts. A Final
Environmental Impact Statement is expected to be issued by the FERC

in late May or early June 1990.

I1-5



Concurrent with the FERC review process, lroquois also applied to
the New York State Public Service Commission (PSC) for a Cerﬁﬁcofé of
Environmental Compatibility and Public Need pursuant to Article Vil of the

New York Public Service Law. PSC Opinion and Order No. 89-42 granting

this certificate was issued on December 8, 1989.

I1-6



.2 PROJECT FACILITIES

The proposed Iroquois project will consist of 369.4 miles of pipeline,
as well as associated valves, sales meter stations, and internal electronic
inspection vehicle (pig) launchers/receivers. The 369.4 miles of pipeline
will include 343.1 miles of buried land pipeline (consisting of both 30-inch
and 24-inch diameter pipe) and a 26.3-mile subsea crossing of Long
Island Sound between Milford, Connecticut and Northport, Long island.

Approximately 17. 2% of- the projed will be located in Connecticut.
Of the 343.1 miles of the land pipeline, 47.5 miles (13.8%) are proposed for
location in Connecticut. In addition, approximately 16 .miles (60.8%) of
the 26.3-mile marine crossing of Long Island Sound will be within waters
under Connecticut jurisdiction. The entire Connecticut portion of the
project will consist of 24-inch-diameter pipe.

The land portion of the proposed pipeline will be buried
throughout its length ohd has been aligned parallel to existing rights-of-

way to the extent practicable. Iroquois will narrow its right-of-way in the
| majority of Connecticut (see Table 1I-2). The construction of the land
portion of the proposed pipeline generally will require a 60-foot-wide
-righf-of-woy and the temporary use of an additional 15-to-40-foot width.
Additional temporary working space may be required at road, roilwdy,
and water crossings and areas of steep slopes.

The permanent right-of-way will be maintained in no'n-woody
vegetation; however, in ogricul’rurdl areas, crop production ondr grazing
(pasture) uses will be permitted: in residential areas, lawn and
ornamental vegetation will be permitted; and in wetland areas,

indigenous vegetation will be allowed to reestablish. Also in wooded ‘

I1-7



TABLE 12

Areas ih Connecticut Where Restricted Construction
Right-of-Way (Less than 100 feet wide) Will Be Used

Municipality Mileposts Total Miles

‘Aregs of Q(Lfoof-widev Constnuction ROW

. Newtown 315.15-316.25 1.10
Aregs of 75-foot-wide Constrnyction ROW

. Sherman 286.50-286.80 0.30

286.90-287.15 025

' v 287.30-287.60 0.30

. New Milford 288.95-289.50 055

290.35-291.60 125

292.15-293.10 095

294.60-297.05 245

. New Milford/Brookfield 297.60-302.90 530

. Brookfield 303.05-304.10 105

304.20-305.60 1.40

. Newtown 306.15-306.35 020

309.00-309.45 045

310.10-313.75 365

314.45-315.15 0.70

316.25-316.50 025

. Monroe 317.10-318.10 100
. Monroe/Shelton 319.30-323.85 455 :
. -Shelton/Stratford 326.10-330.80 470 _

. Milford 331.15-331.95 080

SUBTOTAL (75-FOOT-WIDE ROW) ’ 31.30

Aregs of less than 75-foot-wide Construction Right of Way

. New Milford 297 05297 .60 055
. Brookfield 302.90-303.05 0.5
' 304.10-304.20 0.10
. Newiown 306.35-306.45 0.10
. Milford . 331.95-332.95 ‘ 100
SUBTOTAL 190
Connecticut Total Reduced Right-of-Way 34.30
Total Miles in Corihecﬁcuf 47.50

All final decisions on right-of-way width will be made during field surveys. It is likely that the total area will
increase rather than decrease. Additional work room also will be required for: fuill width top soil stripping; major roads
and highway crossings; railroad crossings; and intermediate ond large river crossings. All areas of restricted right-of-
way would require 75 feet for construction, unless otherwise noted. :

Source: Iroquois Gas Transmission Systermn 1990.
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areas, only 50 feet of the 60-1‘001 permanent right-of-way will be
maintained in a non-woody condition. In certain areas, such as
cbnges’red (developed) locations or areas with special scenic value,
consideration will be given to reducing the width of the permanent right-
of-way for these short segments of the route.’

The land pipeline will be high-quality steel, the wall thickness of
which will vary in accordance with U.S. Depdn‘mem‘ of Transportation
(DOT) regulations. The steel pipe will be manufactured in compliance
with DOT and American Petroleum Institute (AP specifications for High-
Test Line Pipe.

The 26.3-mile submarine p’ipeline will consist of 0.576-inch thick,
hig'h-quolh‘y steel pipe, which will be concreie—cootéd for negative
buoyancy and protection of the pipe. The thickness of the 'conc.refe will
depend on pipeline stability requirements and will be a minimum of 2

, ihc;hes thick. The nearshore portion of the pipeline (i.e., the portion of the |
su'bmorine route from the 50-foot isobath landward at both Milford and
Northport) will be lowered below the seabed, while the portions of the
pipeline fo‘rt/her offshore will be laid on the bottom.

The entire pipeline system will be designed for a maximum -
allowable operating pressure of 1,440 pounds per square inch gauge
(psig) in accordance with DOT specifications, although average
operating pressures will vary from about 1,400 psig along the northern
portion of the route in upstate New York to about 800 psig in Connecticut
and approximately 500 psig across Long Island Sound and on Long
Island. Since the proposed project will not include any compressor
stations, the pressure will decrease linearly from north o south along the

route.
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The Iroquois project will require minimal aboveground structures.
These include mainline valve assemblies, pig launcher/receivers (which,
where required, will be sited at valve locations), interconnection points
with other natural gas transmission pipeline systems, and sales meter
stations. The locations of the above-ground facilities proposed for
Connecticut are listed on Table II-3.

The spacing of mainline valves is a function of population density
and varies from 8 to 20 miles, in accordance with DOT regulations. The
visual impact of these structures will be minimal because of the small size
of the facilities. For example, a typical mainline valve site will occupy a
fenced area of only 18 feet by 40 feet. Af I}ocoﬁons of valve assemblies
and pig launcher/receivers, the sites will be 120 feet by 210 feet and will
have fenced enclosures of about 80 feet by 200 feet. Figures II-2 and 1I-3
illustrate the proposed valve configuration and visual appearance.

Sales meter station sites will be 200 feet by 100 feet and typically will
include a small structure which will be designed to blend into its
surroundings to the maximum extent possible. Each sales meter station is
expected to have a fenced area of approximately 50 feet by 110 feet.

Figures II-4 and 1I-5 illustrate a typical sales meter station.
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TABLE II-3

PROPOSED ABOVEGROUND FACILITY SITES

IN CONNECTICUT

Facility Milepost Location**

Mainline Valves*
293.10 D/S Private Rd. (New Milford)
304.15 D/S Vail Rd. (Brookfield)
317.20 U/S State Highway 111 (Monroe)
333.70 Silver Sands State Park

(Maintenance Area)

Company Location Milepost

Sales Meter Stations

Yankee Gas Services Co. ' New Milford 297.2

Yankee Gas Services Co. Huntington 324.4

Southern Connecticut Gas Co. Stratford 330.10

Interconnection Points

Algonguin Gas Transmission Co. Brookfield 305.50

Tennessee Gas Pipeline Co. Stratford 328.50

Note: Mainline valve locations, which are specified by DOT regulations, will change in
response 1o incorporation of route variations.

o D/S - Downstream in terms of direction of gas flow.
U/S - Upstream in terms of direction of gas flow.
Source:  Iroquois Gas Transmission System 1990.
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Figure -3
Photographs of Typical Valve Sites
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.3 ROUTE SELECTION PROCESS
{

The preferred route of the lroquois pipeline is the résul’r of a
comprehensive evaluation process that has spanned mlore thdn four
years ohd is still ongoing. This process hds involved the consideration of
environmental, economic, and engineering benefits ohd costs at each
s’rdge in the evolution of the project, rong’ing' from the broad analysis of
major energy development options to the specific selection of right-of-

way alternatives. At the crux of this pipeline routing process is Thé use of

an iterative approach whereby the pipeline alignment was refined as

increasingly more detailed data were compiled and analyzed. |
Applying such an iterative approach, the lroquois routing process
began with the generdl examination of regional scale mapping and

regional helicopter overflights, and, in a step-by-step fcshibn, has

incorporated increasingly more detailed and route-specific information

as provided by the public (e.g.. in FERC scoping meetings, FERC/COE
comment hearings, public s’rdtemem‘ hearings, scoping cohmenfs,
‘public meetings in Connecticut (1986, 1989, 1990), and testimony during
the New York State Article VIl hearings); by representatives of federal,
state, and local agencies; and by the results of on-ground field
reconnaissance and right-of-way specific environmental field s’eries.

As the project review process proceeds, right-of-way suNeys and
inspections are performed, and all affected landowners are indiViduolly
consulted, the iterative process will continue and minor route
modifications will be made. Such minor route refinements may be
made to accommodate consideration of factors such as local

environmental features (e.g., a wetland incorrectly depicted on a map

I1-16

e

e



or a newly discovered archaeological site) or various landowner
concerns (e.g., avoidance of springs or wells used for drinking purpoSes,
minimization of impacts to ’rile.-droined agricultural fields, reduction in
potential conflicts with planned residential development ond existing
residences, including private wells or septic fields). This approach reflects
Iroquois’ intent to be flexible in the routing process — within the bounds of
the alignment certified by the FERC and the conditions attached to the
FERC certificate — in order to ensure that odvérse environmental impacts
are minimized and that landowner concerns are fully addressed.

The following brieﬂy summarizes lroquois’ application of the
iterative approach to the pipeline routing process. Thi§ approach was
présem‘ed in Iroquois’ 1986 Envirénmem‘ol Report (ER), Section 2.4, as well

as in Iroquois Resource Report No. 10, Alternatives (September ]988')’.

ll.3.l Initial Routing Considerations

The selection ohd evaluation of olternofive alignments for the
lroquois pipeline route required the evaluation of numerous
environmental, engineering, and economic factors which take into
consideration the basic objective of the project -- to provide new
incremental natural gas supplies to the Northeast. The overall evclucﬁon
process involved a phased approach, beginning with the considerd’rion
of the project objectives and the constraints imposed by these
objecfives. Thus, the initial routing of the Iroquois was predicofed upon

three principal constraints:

o The location of the export point for the gas.

o The location of market areas and delivery points.
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o The availability of space for a fighf—of—woy through, and landfall
in, the backshore coastal areas of New York and Connecticut.

(A marine pipeline crdssing 6f LE)ng Island Sound is required in
order to provide gas to Long Island at the east end of the
facilities system jointly-owned by the three uﬁliﬁes serving the
metropolitan New York area.2 A landfall for the construction of
Thé marine pipeline on each side of the Sound requires space
for on-land construction staging, as well as a nearshore marine
environment in which construction could occur without long-
term, significant impacts to sensitive coastal resources. (For the

- purposes of lroquois’ analyses, a landfall -fefers to a coastal

zone areq, including terrestrial and nearshore marine areas.))

With these constraints in mind, Iroquois iniﬁqlly plotted a “direct line”
| roin‘e between the export and the delivery points. The route was then
modified based on the review of aerial photography and U.S.
Geological Survey (USGS) maps in order to avoid those areas in which
pipeline construction would not be feqsible from an engineering,
economic, or environmental standpoint. At the same time, various
alignment options were iderﬁified in the vicinity of this general route;
these included the use of other existing rights-of-way, alternative marine

pipeline alignments, and alternative landfalls.

2 The fact that Iroquois "backfeeds” the New York Facilities System is
considered one of lroquois' major benefits, because it substantially
increases the capacity and reliability of service to downstate New York
and creates significant future opportunities for delivery of domestic
natural gas to Connecticut and the rest of New England by exchange
and displacement.
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Some of these original alternatives developed into the preferred
Iroquois alignment as additional market areas and delivery points
evolved and as more specific environmenfcl data became available.
In a similar fashion, some of the alternatives considered initially were
dismissed due to environmental constraints idenﬁﬁed during the review
process or due to economic considerations.

Further evaluations of the remaining alignment alternatives were
~conducted using detailed topographic and bathymetric maps, on-
ground reconnaissance surveys, and aerial overflights. In addition, ddtc ,
were obtained from published and unpublished references, as well as
interviews with state, federal, and regional environmental regulatory and
bl‘onning agencies. Other major factors considered in fﬁe selection and
evaluation of alignment alternatives included the location of suitable
pipeline landfalls along both the north and south shorelines of Long
‘ ‘.Islldnd Sound; enginéering and environmental constraints associated
Wifh construction and operation of the marine pipeline; and engineering
and environmental constraints associated with construction and

operation of the land pipeline.

ipeli n
The selection of the pipeline landfalls involved the consideration of

a number of factors, including:
o The physical characteristics of the shoreline and nearshore

marine environments which can influence pipeline construction,

seabed restoration, and long-term maintenance;
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o The existing land uses along the shoreline and inland coastal

areas adjacent to potential landfalls; and
o Environmental constraints at the potential landfall sites, such as

the presence of sensitive coastal resources and habitats.

The physical characteristics of the shoreline influenée the technical
feasibility of installing a pipeline at a proposed landfall both from the
standpoint of minimizing the difficulﬁes of construction and minimizing the
hazards to the pipeline during operation. Physicdl éhorocterisﬁcs
considered in the location of potential landfalls included:

\
Slope of shoreline and nearshore areas;
Shoreline erosion potential;
Depth to and nature of the bedrock;
Characteristics of shoreline sediments; ‘
Nearshore currents; |

Tidal amplitude; and

© O OO O O o0 o

Shoreline access.

In addition, coastal ecological characteristics were key factors in
the consideration of landfall sites. Coastal areas contain many habitats
which are sensitive to disturbance and which can be difficult to restore.
The specific factors that were given corefui consideration in idén’rifying

alternative landfalls for the project included:

o Habitats for rare or endongered species;

o Important fish spawning or nursery aregs;
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o Commercially important or productive shellfish beds; and
O Areas such as tidal wetlands, sand bluffs, or dunes, which would
be difficult to restore‘oﬁer construction because of the nature of

the sedimén’rs, vegetation, or aesthetic values.

The existing land uses along the coast and on inland areas
adjacent to the landfall were also factors used to identify potential
pipeline landfall sites. Of principal concern was the selection of areas
with sufficient space for pipeline routing or staging activities during
construction; with existing land uses that would not conflict with the
pipeline; and with existing rights-of-way or other open areas which would
prbvide access to inland areas. This was especially important since ’rh‘e
coastal areas which the lroquois project traverses to reach the i.de.n'riﬁed
delivery points are highly urbanized. The few open areas that do exist at
the shoreline and in the coastal area consist mostly of scattered parcels
designated for recreational use, nature preserves, or wildlife refuges.
Moreover, such lands are interspersed with highly developed areas
within which a continuous right-of-way through the coastal area coulvd not
be constructed without the removal of numerous houées and other
structures. »

As a result, the number of potential landfall sites along the coastal
areas was limited. Each conceivable route to the coast was exomined
as part of the evaluation process that incorporofed the physical and

ecological factors described above.
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Marine ( sland Sound) Pipeli
The identification and evaluation of marine pipeline. routes
" involved consideration of a number 6f physical and ecological factors. -
In addition, foufe selection was constrained by the general location of
. feasible landfall sites and the location of the land portion of the pipeline
route. |
The offshore pipeline route was selected primarily to avoid the

following types of features:

o Areas of rough or iregular bathymetry (i.e., steep slopes);
v o Areas which are excessively shollow or deep; '

- 0 Areas with unfavorable sediments, such as highly erodible or
non-cohesive sediments, or sediments with a large number of
boulders;

o Areas with shallow sediments or exposed bedrock which would
require extensive seabed preparation (e.g., blasting or stone
dumping);

o Areas with strong bottom currents; _ _

o Areas with known obstacles such as wrecks, cables, ledges, or
designated/active anchorages; and

o Areas which have been or are being used for ocean disposal.

In addition to the avoidance of the above-listed physical features,
pipeline routes were selected that minimized disturbance to impoﬁonf
shellfish beds, spawning or nursery areas for important fishery resources,
and areas used extensively for commercial fishery‘ operations. Specific

considerations included the types of commercial shell- and finfishing
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activities in Long Island Sound; the schedule of construction required to
avoid interference with fishery operations; and the duration of potential
impacts - i.e., short-term or IOng-terrﬁ. Examples of the latter include
interfering wﬁ‘h use of certain types of commercial fishing gear over the
pipeline or disturbance to shellfish areas which could réquire Qa number
v}of years to become reestablished. Other ecological resources of
concern considered in the selection of alternative marine pipeline routes
were areas that support unusual concentrations of non-marine species
of wildlife such as wintering waterfow! or seabirds, or marine species,
including high-quality oyster beds, lobster hcbi’rcn‘,‘ or threatened or

endangered species.

I | Pipeli

In general, the factors which were of primary importance in
| 'id'enﬁfying and evaluating alternative alignments for the land pipeline
included physical features which would recjuire special pipeline
construction from an engineerihg standpoint, or which would preclude
consfruction from a regulatory standpoint, as well as environmental
features with which pipeline construction and operation would be
incompatible (i.e., impacts which would be major and could not be
mitigated). Thus, the primary environmental factors considered in the
identification of alternative routes for the land portion of the pipeline

included:

o Topographic conditions:
o Geology:;

o Soils;

I1-23



o Wetlands and water resources;

o Threatened or endangered species; |

o Known cultural resources (i.e., recorded orchoeologicol sites
and structures of designated historic signif_iconce); and

o Existing and proposed land uses ‘ond policies (includin’g
settlement density, land use patterns, designated public
recreational areas, availability of existing rights-of-way that

could be paralieled).

All of these factors were considered fully in the evaluation process

to the maximum extent practical.
11.3.2. Alternatives Evaluated

Iroquois initially identified, evaluated, and compared alternative
routes on a regional scale using general environmental databases and
techniques such as the review of USGS topographic maps dnd relatively
large scale aerial photography; the general examination of the p’r‘ojecT
region from helicopters; and initial consultations with federal and state
agencies. 'These data were used to identify potential alignments on a

regional scale, based on factors such as:

o Avoidance of regionally important environmental features or
land uses (e.g.. the Adirondack and Catskill state parks in New
York: densely populated areas within the Connecticut coastal

zone);
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o Avoidance of steep, rugged topography to the extent
practical;

o Alignment adjacent to exis’rihg utility or transportation corridors:
and | | |

o Consideration of policies, issues, or concerns raised -by

representatives of federal and state agencies.

~ These initial routing options were subsequenﬂy refined ond
alternative routes identified based on the performance of more
defoiled aerial and on-ground reconnaissance; the review of specific
environmental reports and maps compiled from federal, state, and
local agencies (e.g., wetlands maps, soil surveys, land use plans, water
resource studies); the results of extensive consultations with agency
officials; and map and photographic ihTerpreTo’rion. In addition to the
route alternatives proposed by lroquois, various alternatives were
suggested by federal, state, and Iécol government officials qnd the
public. These route‘op’rions also Were evaluated. As a result, portions of
the lroquois route were reexamined and, in some cases, route

adjustments were made in accordance with these suggestions.
The routes that were initially identified in this fashion were included in

Iroquois’ 1986 ER. Two basic categories of alternatives were described:

O Alternatives considered but eliminated from detailed analysis.
These options include those that were initially evaluated but
found to involve some overriding factor (environmental,
engineering, and/or economic) that would absolutely

preclude feasible construction of the pipeline.
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o Alternatives considered seriously vond in detail, including "rhe
preferred action. These options include all of the identified right-
of—woy alternatives that were seriously considered, and along
which the pipeline could be constructed and operated in an
environmentally sound manner. Each option was presented in
the 1986 ER at the same level of detail as the preferred action in
order to facilitate comparison, in accordance with FERC and

CEQ regulations.

Under these two categories, alignment options were presented
for all of the major components of ’rhie Iroquois project -- that is,
alternative land pipeline routes, alternative marine roui‘eé, and
alternative landfall sites. At least 25 route variations were considered; of
these, 11 routes were considered potentially feasible and presented in
detail in the 1986 ER. |

Subsequent to the submission of the 1986 ER, Iroquois continued to
refine its proposed route, working with federal, state, and local agencies
and consulting with the public. As a result of such efforts, Iroquois has
defined a third category of alignment alternatives--route variations to
certain portions of the right-of-way. The route variations that have been
identified were all proposed in specific response to the completion of
more detailed environmental and routing studies of the originally
proposed route or ol’rernoﬁves;-fhe identification of environmental
features not previously defined; the results of landowner discussions with

Iroquois representatives; or the requests of agencies to avoid or
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minimize potential impacts to locally-sensitive land uses or habitats,
including wetlands. |

Based on these new information sources, more than 120 route
variations to the originol proposed and alternative routes were identified
by Iroquois, government agencies, or the public. Approximately half of
these were proposed in order to avoid wetlands since additional
wetlands were identified as more route-specific data were developed.
For each of the proposed variations, route-specific environmental
evaluations were completed that compared the environmental
features along both the reroute and the portion of the original route that it
would replace. In a majority of cases, these evaluations ,verified that the
refou’res offered environmental, economic, or engineering benefifs
compared to the portions of the original routes that eoch WOuld
replace.

In addition to the reroutes proposed by Iroquois, as bort of the
New York State Article VI review of lroquois’ application or as a result of
consultations with local agencies or affected landowners in Connecticut,
various reroutes were proposed by interested parties. lroquois
reviewed these proposed routes in a similar manner to its own reroutes.
Several of these route modifications were incorporated into the
preferred route that is now being considered by the FERC, while all of the
others have been identified as alternatives that also have been

included in the FERC DEIS.
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3.3 Ongoing Studies

lroquois currently is in the process of performing right-of-way
surveys of its proposed route. As part of such surveys, Iroquois consuits
with each affected landowner, identifying the proposed location of the
rfghf—of-woy on his or her property. Iroquois provides each landowner
with an alignment map (a depiction of the proposed route on an aerial
photograph of the property) and discusses with the landowner any
potential concerns (e.g., relating to water supply wells, ogricUh‘urol use,
wetlands, future property development).

After obtaining landowner permission to survey, Iroquois flags the
proposed alignment ocrbss”eoch property. Biologists and cultural
resource speciclisfé then perform surveys along this flagged o'lignmen’r,
delineating weﬂondé and performing vegetation and wildlife
| 'in.vesﬁgoﬂons (including surveys for raptor nests in all forested areas), and
c‘bnducﬁng. field investigations: for archaeological resourées,
respectively.

The results of these environmental surveys and landowner

consuliations may, in selected areas, trigger minor modifications in the

alignment of the pipeline route. Such modifications -- which may be

required to avoid micro-scale features like private springs used for

drinking water, newly discovered archaeological sites, or wetlands

delineated in the field - are a recognized part of the pipeline routing |

process and are made to ensure that both impacts to environrhenfol
features and conflicts with landowners’ use of their property are
minimized. This iterative approach continues -- to the benefit of the
environment and the affected public -- throughout the agency decision-

making process and up until easement acquisition.
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The FERC explicitly recognizes the iterative process by noting in the
DEIS that the route adjustment process can be expected to c}onﬁhue
(see DEIS page ES-4, and note that the FERC - in the Final EIS -- will
evaluate alternate routes submitted as part of comments on the DEIS)
and by providing a mechanism for the submission of such minor -

alignment modifications to the Commission (see Section 7.3, page 7-7).
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4.  CONNECTICUT PORTION OF THE IROQUOIS ROUTE

The proposed Iroquois pipeline will cross southwestern
Connecticut, affecting eight municipalities within three. Connecticut
counties. The affected municipalities and the pipeline facilities to be

located within each are listed in Table il-4.
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Table 1I-4
LIST OF PIPELINE FACILITIES, BY MUNICIPALITY

MUNICIPALITY MILES OF PIPELINE® ' ' QTHER FACILIRES
Sherman 18

New Milford 109 SMS, valve
Brookfield | 68 IP, valve
Newtown AN valve
M?nroe 30 | valve

Shelton 75 SMS

Stratford , 33 SMS, 1P
M!ilford 32 Vaive

* Note: totals not exact due to rounding and route variations.

: SMS = sales meter station
1 1P = interconnection point

Source: lroquois Gas Transmission System 1990.
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IS5 ALTERNATIVE ROUTES IN CONNECTICUT UNDER CONSIDERATION BY
FERC ' ' '

In the DEIS, FERC identified and evaluated various alternative
routes for the pipeline in Conhecﬁcuf. The DEIS also included FERC
recommendations regarding these alignments (see DEIS Sections 3 and
6. parts of which are included herein as Appendix B). As a result of the
public comment process on the DEIS, additional alignment alternatives
have been suggested. Evaluations of these alignments will be ihcluded
in the Final EIS (FEIS) prepared by FERC.

Table 1I-5 lists both the alignment alternatives considered in the
DEIS and the additional alignment alternatives (of which Iroquois is
aware) that will be considered in the FEIS. These alignments. are also
depicted on the maps included in Volume 2. In addition, information
conceming these alignment alternatives that was provided in the DEIS or
included in roquois' comments to the FERC or to the Corps of Engiheers

is included in Appendix B.
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TABLE II-5

LIST OF ALIGNMENT ALTERNATIVES IN CONNECTICUT UNDER

CONSIDERATION BY FERC

ALIGNMENT ALTERNATIVE

PROPONENT

MUNICIPALITY
Sherman
Wimisink Variation FERC/Iroquois
Sheman| HVA
Sherman 2 HVA
Variations 1, 2A, 2B, 3 Dutton
New Milford :
Stilson Hill Road Variation Iroquois
New Mifford 1, 2, 3 (a.b.c) HVA/Town
Kimberly-Clark Variation Iroquois
Still River Variation FERC/iroquois
Brookfield , ’
Brookfield Wetland FERC/Iroquois
Route 133 Wetland FERC
Brookfield Nos 1,2, 3 Iroquois
Bound Swamp Wetland FERC/Iroquois
Route 7/Conrail Variation Brookfield
Brookfield Variation (RR) Buchta
Newtown -
Lands End Wetland FERC/Iroquois
Algonquin Varigtion FERC/iroquois
Old Fam Hill Subdivision Iroquois
Pootatuck River FERC/iroquois
Newtown Subdivisions Iroquois
Forest View Subdivision - lroqQuois
Paugussett State Forest Newtown
residents
Monroe _
Monroe Subdivision IroqQuois
Monroe/Shelton ,
Conrail Variation STOP, HVA
Monroe,
Shelton

Shelton

Blakeman Variation
Stratford Attemate No. 1

Constitution Bivd.
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Table li- n't

Stratford o
Canoll Variation Iroquois
Altemate Nos. 1and 2 . Stratford et. al.
James Farm Road Ballaro
Milford .
Mitford Variation FERC/lroquois
Milford Londfall Variation Milford Harbor
Commission
Miscellaneous
In-stream Housatonic River Various
Candlewood Lake Brookfield
Source: Compiled by Iroquois Gas Transmission System 1990; see Appendix B.
NOTES: Identfication of FERC as "proponent” denb’tes FERC recommendation of

variation in DEIS.
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.6 PROBABLE SCOPE OF FURTHER ROUTING ALIGNMENTS TO BE
PERMITTED BY FERC

Iroquois anticipates that FERC Will designate a route depicfed oh
detailed olignmen’r'mops and aerial photography at a scale of 1" = 500'.
(DE!S, Volume |, Section 7-3, p. 7-7). The lroquois route as approved by
FERC will thus be determined to a greater degree of specificity than the
Council requires for certificate proceedings. (Secfjon I (O) of the
‘Council's "Application Guide” for fuel transmission lines requires‘ mapping
to a scdle no smaller than 1"= 2,000). On the other hand, the FERC
designated route may be de_termined with less specificity than the
Council requires for a D&M plan. (Section 16-50j-61 of the Council's
regulations requires maps at a scale of 1"= 200). Accordingly, the
Council -will in general have the opportunity to identify more specific

alignments within the FERC designated route, as part of its D&M plan
B p:rocess, so long as the more sopecific alignments are consistent with the
routing standards set forth in the FERC certificate.

lroquois also anticipates that FERC will permit the Council to
‘impose mitigation measures within the context of" its permitting process,
which may be "additional to" FERC's required mitigation measures.
- (DEIS, Volume 1, p. ES-4) Such detailed mitigation measures are also |
typically developed as part of the Council's D&M Plan process. (See,
e.g. Sec. 16-50j-76 of the Council's Regulations).

FERC also will permit "minimal field realignments per landowners'
needs and requirements" without prior FERC clearance (DEIS Vol |, Sec.
7-3. p. 7-7, para. 2) (FERC apparently includes in this category only

realignments which affect a single landowner (DEIS, Volume |, p. ES-4)).
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Such realignments could also be considered by the Council as part of its
D&M Plan process. , | | |

Finally, FERC has indicated that it will consider further modifications

to the route shown on the 1" = 500" scale moppin‘g it has con‘sidered to

| date which *may be recommended by state regulatory authorities.”

(DEIS, Volume |1, Secfion 7.3, pp. 7-7. 7-11). Iroquois understands that FERC

will not consider any such “further route modifications" after it issues its

certificate, which lroquois anticipates will be no later late June or early

July 1990. Consequently, the Council, should it wish to submit any such

recommendation to FERC, would have to do so substantially prior to that

date, in order to assure that the recommendation would be considéred.
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lll. CONSTRUCTION DETAILS

l.1.  RIGHT-OF-WAY TO BE ACQUIRED IN EASEMENT OR FEE

The construction and operation of the lroquois project will involve
the acquisition of both easements for the pipeline right-of-way and
properties in fee for the sites of sales meter stations and valves. Based on
the 47.5 miles of the pipeline right-of-way in Connecticut and assuming the
use of an average 75-foot-wide area for construction of about 34.3 rhiles
of this total, then 472 acres of land will be required. After the completion of
construction, 127 acres will revert to the iohdowner, while 345 acres will be
retained in a permanent easement by lroquois (based on the use .of a &0-
foot-wide permonenf easement).

In addition, lroquois proposes three sales meter éfo’rions, two
interconnection points and four valve sites in Connecticut. Since each
sales meter station and interconnection point will require onk area of
approximately 1 acre, a total of five acres will be acquired in fee.
Similarly, 0.07 acres of land will be acquired in fee on the right-bf-woy for

the valve sites (based on the use of an 18' x 40' area for each site).
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.2 CONSTRUCTION SCHEDULE

Iroquois proposes an in-service date of November 1991. The land

portion of the pipeline will be largely constructed during the spring-winter-

fall (i.e., May through October) of 1991. The activities related to right-of-
- way preparation that may be performed during the winter (.e., January
- through March) include clearing trees, grade and ditch blasting in areas of
extensive surface rock, installation of the pipeline in certain congested
areas, or major road crossings. Similarly, in certain areas, some activities
(e.g.. those related to final clean-up and restoration) may occur between
Ottober and mid-December o in the spring of 1992, |

Winter crossings of some streams or roads also may be performed
to avoid conflicts with fisheries resOuices, recreational boating, or in the
1 "c!cse of roads, high summer traffic volumes. Figure lil-1 shows the
récommended in-water construction period for streams and rivers and the
marine pipeline.

The marine pipeline is planned for construction in the winter of 1991
(generally during the period January through May) to avoid conflicts with
shellfish and fisheries resources, as well as with water-oriented recreational
activities (e.g., boating, swimming, sunbathing, fishing).

Marine pipeline installation is planned to be completed by June 1
because of state prohibitions on dredging activities in Long Island Sound;
dredging is prohibited from June 1 to September 30 in Connecticut, and
from June 30 through September 30 in New York. Extensive preplanning will
ensure rapid mobilization and the efficient installation of the pipeline.

Scheduling the construction period during the winter months will reduce the

iIT-2

‘\x’,\ —k// x".

e



ANIM3dId SIONDOHI 40 NOILHOd LNDILOINNOD - IINAIHOS NOLLONHLISNOD A3SOdOHd

AHYSSIOIN 3 2661 SO ONIBJS Ni 3NNST 38 TIM JNNVETD TYNIF J3LON

LI 3HNO

gA.

NID38

"A3M

06861 WILSAS NOISSINSNYY 1 SYD SIONO0Y| :30HN0S

I

oI NV3TO TYNIS

<=

_v

<

1661 't UIBNIAON JOIAHIS NI

ONILS3L ‘NOLL

VTTVLENI 3Ndid

HHOM®OOH ‘NOLLYHV3Hd ‘MO

Aﬁ WG 30 TYAOHJAY ONV zo:é&W

$310N1S 01314 30UNOS3Y
THALING ONV IVINIANOUIANI

A [

%

SMIHILYW OGNV NOLLISINOY ‘M'O'H "ONIH3INIONT

_ | _ v

934

AON

100

d3s

onv

Ine;Nae

AVIN

HdV

HVWN

g3d

NVF

o3a

AON

NAP

L1661}

I11-3



extent of impacts, since most biological communities are at their lowest

level of activity during the winter.
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.3. CONSTRUCTION METHODS

The proposed lroquois facilities will be designed, consfrucfed, and
subsequently tested, operated and maintained to conform with or to
exceed the latest editions of the following regulatory requirements: 49 CFR
~ Part 192, “Transportation of Natural and Other Gos by Pipeline: Minimum
Federal Safety Standards®; 18 CFR Part 2.69, "Guidelines To Be Followed by
Natural Gas Pipeline Companies in the Planning, Clearing, and |
Maintenance of Rights-of-Way and the Construction of Above-ground
Facilities”; and other applicable federal regulations. |

Iroquois presented detailed construction procedures in its three

Volume ER filed with FERC in October 1986. Further detailed information

about construction methods was provided in lroquois' Resource Report

No. 1, General Project Description, which was submitted to FERC in

. September 1988. The FERC DEIS also summarizes Iroquois’ proposed
éonsfrucﬂon procedures (see DEIS sections 2.2.1, 2.2.2) and recommends
additional measures to be followed (see DEIS Section 7.3). The ensuing
discussion of construction details summarizes the aforementioned
information.

The construction procedures are discussed in general for the land
and marine portions of the project. In addition, specific information is
presented on the methods for crossing highway, railroad, and utility rights-
of-way; ogricu'h‘urol lands; streams and major rivers; wetlands and rugged
topography. Techniques for the construction of aboveground facilities

(i.e. valves, sales meter stations) also are presented.
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.3.1 Typical Land Pipeline Construction Procedures

Five mainline construction spreods_; one smollér spread (for the
segmem‘ on Long Island); and three special river crossing spreads wfll be .
used to build the land portion of the project (see Table llI-1). The 47.5-mile
Connecticut portion of the land pipeline will be assigned to one mainline
spread; in addition, special crews will be used to install the pipe in the City
of Milford. A separate spread will be assigned to install the crossing of the
Housatonic River. ’ }

Each spread will consist of discrete crews that will perform the full
range of construction activities, from clearing and grading to restoration
(see Figure llI-2). Construction personnel will be hired from the New York-
Connecticut area to the maximum extent possible.

. Pipeline construction at any one location will typically involve six to
12 weeks between inifriol land disturbance and final right-of-way
recontouring and restoration. Individual construction crews and activities
can be expected to advance in most of Connecticut at an average rate
of approximately 3000 feet per work day.

Mainline pipeline construction typically involves nine major
sequential operations: |

» Clearing and grading;

Trenching:

'S’rringing;
Pipe installation (e.g., bending, welding, weld coating.
lowering-in, and tie-ins);

Backfiling;

Clean-up (including temporary erosion controls);

Hydrostatic testing;

Commissioning activities; and

II1I-6




TABLE IHI-1

SUMMARY OF LAND PIPELINE
CONSTRUCTION SPREAD INFORMATION

SPREAD NO. » LOCATION LENGTH

(MILES)
Mainline S I
Spread 1 , ,
Start MP 0.0 St. Lawrence River 73.3
End : MP 73.3 Indian River Road
Spread 2
Start : MP 73.3 Indian River Road . 807
End : MP 154.0 Mohawk River .
Spread 3
Start MP 154.0 Mohawk River 73.4*
End : MP 227.4 South of NY Thruway (i-87)
Spead 4
Start : MP 227.4 South of NY Thruway 59.2
End : MP  286.6 NY/CT Border '
Spread 5 : .
Start : MP 286.6 NY/CT Border 47.6
End : MP 334.2 Long Island Soud
Smaller Spread
1 Long Island 8.7
Spegial C in
St. Lawrence U.S.-Canadian Border 1.2
River
Hudson River Greene-Columbia _ 1.0
' Counties, NY
Housatonic River* Town of Stratford and 0.3

City of Milford, CT

*Includes 38_3 miles of 30-inch diameter pipeline and 35.1 miles of 24-inch diameter pipeline.
Spread also includes Mohawk River crossing and New York State Thruway crossing.

Source:  Iroquois Gas Transmission System 1990.
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 Final clean-up and restoration,
~ This section briefly discusses each of Theée activities.
learing an radin

This operation normally ihvol_ves the removal of obstacles (e.g.,
felling of trees and removal of large rocks, brush, and logs) from the right-
of-way and temporary construction work space, as well as the partial
leveling and smoothing of abrupt changes in ground contours within this
- area. The 60-foot-wide right-of-way and 15 to 40-féot-wide temporary
work space will be required to provide sufficient space for construction
activities and for the temporary storage of material (e.g., topsoil, subsoil)
excavated from the french. Figure llI-3 illustrates why the 75-to-100-foot-
\A}ic'je construction area is needed. Exco\)o’red material will generally be
stored along one side of the cons’frucﬁon area. The remaining portion of
the right-of-way will be used to provide access for constfruction
: éQUipmenT, to permit the passage of equipment and vehicles, to store
sQ’ppIies, and to install the pipéline.

In locations such as water crossings, steep slopes and other areas,
additional temporary construction work room wider than 40 feet may be
required. Such locations will be identified prior to construction. Locations
where clearing could be less than 100 feet in width -- which includes a
majority of the route in Connecticut =- also have been identified (See
Table 1I-2).

When cutting existing fences or breaching existing stone walls,
Iroquois will initially brace the areas on either side of the proposed cut to
insure that no damage occurs to the remainder of the fence or wall.
Temporary gates will be furnished if necessary to contain livestock or 1o

prohibit public access across the right-of-way. Fences or stone walls of
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historical importance will be identified as part of the cultural resource -
survey of the proposed route or during easement n'egoﬁoﬁons with
individual landowners. In such cases, special techniques may be used Tb
clear the right-of-way, including the careful dismantling of the fence/wall
and the conservation of all materials so that the fence/wall can be
completely restored after the completion of construction.

Where the alighment passes through environmentally sensitive
property, procedures will be followed to minimize property damage. For |
example, the clearing operoﬁon will incorporate construction procedures
to prevent undue disturbance of the soil mantle and to brevem‘ the loss of
topsoil due to erosion. Data about site-specific erosion and
sedimentation control practices will be vd‘eveloped as part of the D & M
Plan in consultation with representatives of agencies such as the FERC, U.S.
Department of Agriculture Soil Conservation Service (SCS), and the
Connecticut Department of Agriculture.

All areas with erodible soils that ofe cleared of vegetative cover will
be stabilized through the use of temporary erosion control devices and
‘measures immediately after clearing. These temporary erosion control
devices and measures will be maintained throughout the perio_d of active
construction until restoration. They may include but should not be limited to
the use of hay muich, jute netting, silt fences, and. temporary water

diversions. | |

Prior to cutting through woodlots or forest plantations on The right-of-
way and temporary work space, specimen trees (i.e., large or locally
unique trees) marginal to the area (if any) will be flagged and protected
from damage by the use of rubber tires, snow fences, etc. Only

experienced wood cutters will be employed to clear wooded areas.
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To prevent off-right-of-way damage, brush and trees to be cleared
will be felled parallel to and within the right-of-way. Care also will be
exercised in remdving branches overhanging the right-of-way and
temporary work space. |

Topsoil and subsoil excavated during the pretrenching and
trenching operation will not be mixed with foreign material (e.qg., debris,
stumps, slash). All brush, tree tops, stumps, and other debris cleared from
‘the right-of-way and temporary work space will be chipped or otherwise
disposed of, in conformity with special provisions applying to the tract of
land involved and all applicable laws, rules, and regulations.
Mﬁarchon’roble timber will be cut into tree lengths or as directed by the
property owner. All such material that cannot by chipped or otherwise
disposed of will be removed from the right-of-way and temporary work
space and. as appropriate, hauled to approved dump sites.

| Iroquois also will be careful to consider the risks of fire when
constructing through forested areas. All construction practices will conform
with fire protection regulations, and fire fighting equipment will be
maintained on-site. Should the fire hazard be exireme, spark arrestors on
conétrucﬁon equipment and vehicles may be required.

After clearing, and prior to trenching, the pipeline right-of-way will be
graded as needed to create a level work area for the passage of
heavy equipment/vehicles and for subsequent construction activities.
Minimum grading will be required where the terrain is flat. However, in
areas of rock outcropping or irregular terrain, grade blasting or more
extensive grading will be required.

Where blasting is necessary, Iroquois will adhere to the following

stringent procedures, as well as applicable blasting permit requirements.
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Seismographic siJrveys will be conducted to monitor vibrations adjacent
to existing facilities and dweliings or other structures. In addition, !roduois will
employ a blasting consultant to approve drill pqﬂerns, types of explosives,
and loading quantities and procedures, as well as the timing of delays
and the method, use, and type of matting (when require)» to minimize
vibration and fly-rock. |

When blasting is necessary in the vicinity of an existing pipeline under
- pressure, dwelling, or other structure, Iroquois will take care of insure that the
intensity of the ground vibrations as a result of any particular blast is limited.
Loaded drill holes will not be left unattended overnight.

Precaution will be taken 1o insure that all personnel (construction or
ofherwise) will be positioned a safe distance from the blasting operations
at the time of detonation. Where the pipeline route parallels or crosses
existing electrical transmission corridors, lroquois will take precautions
~ regarding blasting where stray current from the electrical field may be
pfesem‘. For example, the use of elecfricdl detonation caps may be
restricted to a safe distance from such transmission corridors.

Grading will be p;erformed to minimize the potential for erosion and
to limit the potential for slash or other debris removed from the construction
area to enter any body of water. In addition, where practical, grading
activities will be scheduled to minimize the time interval between clearing
operations and actual installation of the pipe, particularly on approach
slopes to watercourses. Alternatively, where grading must occur in
advance, temporary erosion control measures will be applied.

Irenching
The trenching operation, which consists of excavating the french for

the pipe, may be performed by any one or all of several methods. In
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areas characterized by deep soils, the trench will typically be cut by a

conventional mechanical backhoe or a rotary wheel ditching mcchine
The trench will be a minimum of 1 foot wider than the diameter of the pipe,
and of such a depth that a mnnlmum cover of 3 feet from the top of the
laid pipe will be provided, unless land uses and permits dICTOTe a different
depth. For example, the pipeline will be buried to provide at least 4 feet
vof cover in improved and cultivated agricultural areas; in addition,
beneath roads and railroad right-of-way, a minimum of 5 feet of cover
must be provided. In rock, a minimum of 2 feet of cover will be provide_d.

During the trenching operations, temporary ditch plugs will be
installed to p‘rovide crossings as necessary for property owners, farmers,
and wildlife, and to curtail the flow of Wo’rer along the open ditch. Such
crossings/plugs shall be maintained during the various stages of
construction. |

Open ditches will be generally backfilled within several weeks of

opening, except for pre-blasted and excavated rock ditches, final tie-in

locations, and test section openings. These will be protected with safety E

devices and maintained until backfilled adequately. The foregoing
restrictions will not apply to boring pits or to excavations for mainline valves,
sales meter stations, pig launching/receiving sites and similar facilities as
long as adequate safety precautions are implemented.

Underground li'nes (e.g.. utility lines, water supply lines) crossed by
the right-of-way will be identified and flagged prior to Cohsfrucfion.
Trenching operations in the vicinity of all such utility lines will proceed only
after appropriate measures have been taken to determine their exact
location, and after the appropriate authorities ho\)e been notified. Such

activities will be under the direction of an Iroquois inspector.

I17-14
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All free roots encountered in the trench will be cut back far enough.
to insure that under no circumstances will they come in contact with the
pipe. In addition, no slash or parts of stumps, roots, or other foreign débﬁs
will be left in the trench. |

Standard erosion control practices will be employed to minimize
erosion during trenching operations and construction activities in general.
In areas with high groundwater, if trench dewotefing is necéssory, water will
be discharged in a manner that minimizes sedimen’ro\‘_ion and prevents
off-site erosion and bottom scour in adjacent waterways.

Generally, trench dewatering discharges to the ground are
permitted if there is adequate vegetation along the right-of-way to
effectively function as a filer medium dnd‘fo disperse the energy of the
flow. In environmentally sensitive areas (c?.g., adjacent to streams), where
there is inadequate vegetation, straw bale filters or other appropriate
measures will be used to limit siltation and to control erosioh and scour.
Any trench dewatering will be in accordance with standard procedures as
specified in Iroquois' D&M Plan. |

Measures also will be taken to minimize free flow of water into the
french and from the trench into any body of water. Cons'rructic‘)n through
watercourses will be scheduled so that the trench is cut just prior to pipe
laying operations; flow will be maintained at all water crossings. Where
fluming or other similar measures o.re used, the crossing will be designed to
pass high flows and prevent excessive scouring. In addition, Trenching
across streams and rivers will be in accordance with applicable federal

and state requirements.
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Stringing

The stringing operation involves moving the pipe from designated
storage areas into position along the prepared right-of-way. Storage
areas for stockpiling pipe, valves, fittings, and other materials will be
determined and arranged for by the individual contractor at locations
approved by Iroquois and by the appropriate regulatory agencies.

Pipe and material storage areas will not normally be along or
adjacent to the right-of-way, but rather will likely be located near exiéﬁng
industrial/commercial areas and railroad or truck transportation routes.
The pipe, which for the Iroquois project will be manufactured in lengths of
40 "ro 80 feet, will be moved from the storage areas and placed along the
right-of-way in a continuous line in preparation for subsequent bending,
line-up, and welding operations. Individual joints of pipe will be strung
beside the trench on the working side of the right-of-way. The pipe
necessary for stream or road crossings will be stockpiled at staging areas
(these are normally temporary work room acquired for this purpose in the
vicinity of each crossing). Stringing activities will be coordinated with the
advance of pipe laying crews. This will minimize the length of time that a
specific fract of land is occupied by the various construction spread
crews. |

Stringing of pipe, weights, and other heavy materials will be
suspended during periods of extreme wet weather or unstable ground
conditions, when the continuation of such operations could cause
ireparable damage to the right-of-way soil structure. As an alternative,
Iroquois may consider the use of low ground pressure vehicles for stringing
(and other) operations when adverse ground conditions prevail. In

addition, Iroquois will observe or seek exemptions to load restrictions on
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local highways with regard to the movement of pipe and construction
equipment and movement of material (e.g., rock) from the right-of-way.

Pipe Installation: Bending, Welding, Coating. Lowerino-lnl and Tie-Ins

The pipe will be delivered to the construction area in straight
sections or joints and bent to conform to changes in the direction of the
pipeline alignment and no’rurol'ground contours. Individual joints of pipe
will be bent to the desired angle in the field using a track-mounted,
hydraulic, pipe-bending machine. For example, the machine can be
used to bend the pipe to a 21" angle--the maximum bend in the field for d
40-foot section of 24-inch pipe. In certain areas, factory bends} may be
used (e.g.. where sharp changes in dlrec’ﬂon are required in congested
oreos) .

After bending, the pipe will be lined up and welded in
conformcmcé with DOT Federal Regulations, 49 CFR Part 192, SubPart E,
- "Welding of Steel in Pipelines’, and in compllonce with the Iatest edition of
API Standard 1104. The pipe joints will be welded together and placed on
supports in a continuous pipeline along the side of the french. After each
weld is completed, it will be visually inspected by a qualified inspector.
One hundred percent radiographic inspection of all welds will be
performed:; this exceeds the DOT regulations. Any defective welds will be
repaired or replaced.

All pipe will be protected with an extermal coating of fusion bond
epoxy material. The welded joints will be coated with fusion bond epoxy
or urethane after inspection. This coating will be cbplied by the
manufacturer prior to shipping. Before the pipe is lowered into the trench,

any faults or damages to the coating will be repaired.
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Side-boom tractors will be used to lower the pipe into the trench.

Inspections will be performed to insure that: |

o The trench is of adequate depth to achieve the minimum
cover required over the pipe;

o The bottom of the trench is free of all foreign matter such
roots, welding rods, etc.;

o The pipe is properly placed on the bottom of the trench;

o All bends conform to the alignment of the trench; and

o} The external coating on the pipe is not damaged.

If the bottom of the trench is rock, pipe supports will be placed in the

bottom before the pipeline is lowered into the trench. Supports may

consist of sand bags or polyurethane foam pillows. Alternatively, a

protective coating (i.e., a rock shield) may be used.

~ After the pipe is laid in the trench, the cathodic protection system (a
common type of supplementary corrosion prevention system) will be
installed. Cathodic protection will be provided using impressed current
systems, supplemented by magnesium anodes. All test leads and
negative drain leads will be installed during construction. |
Backfilling

After the pipe is lowered into the trench, inspected, and approved,

the trench will be backfiled. Backfill will generally consist of the material
originally excavated from the ditch. In some cases, backfill material from
other areas may be used. For example, rock will not be backfilled
directly onto the pipe. Where such materials are encountered, earth or

sand will be hauled in and deposited around the pipe to form a cushion

I1I-18
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or pad. No topsoil will be used‘ for such padding. Rock will be placed in
the trench affer the sand padding; any excess rock will be windrowed or
removed, in accordance with landowner sp’eciﬁcd’rions. } |

In areas where topsoil has been segregcted, the backfilling |
- operation will involve first the replacement of subsoil in ’rhé bottom of the
trench, followed by the replacement of prsoil over the subsoil layer. This
technique will eliminate pofenﬁol productivity losses from soil mixing in the
trench area. Any agricultural drainage tiles cut during the construction
process will be permanently reconnected to the drainage system.

Any excess excavated materials or materials unsuitable for boc;kfill
will be disposed of in accordance with applicable regulations and
landowner specifications. For example, in agricultural areas, rocks larger
than 4 inches in diameter in any dimension will be removed to plow
depth.

| During backfilling, special procedures also will be impllemem‘ed to

minimize erosion, restore the natural contour of the ground, and allow
normal surface drainage. On cultivated and improved lands and in
wetlands where the topsoil is conserved, the subsoil and topsoil will be
returned to match the soil horizons on éifher side of the trench. |

In addition, to prevent erosion along the pipeline trench in sloping
terrain, breakers constructed of polyurethane foam or burlap-type sacks
filled with sand will be placed within and across the trench (see Figure liI-4).
Where the french intersects streams, wetlands, or groundwater and where
site conditions might result in drainage from the intersected body of water,
the trench will be blocked with impervious materials such as sack breakers
or clay. In addition, diversion berms to prevénf surface runoff and

associated erosion along the disturbed area will be established.
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[
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PADDING UNDER PIPE
WHEN SPECIFIED

NOTES

L POLYURETHANE FOAM SHALL CONFORM TQ ALL
ENVIRONMENTAL REGULATIONS

CONCERNING CHEMICAL COMPOSITION

2. FOAM WITH 32%g/m3 [2LB./CU.FT.) DENSITY AND
0.207 MPa {30 P 3.1} MINIMUM COMPRESSIVE STRENGTH
OR EQUAL SHALL BE USED.

3 IF FORMING REQUIRED, STYROFOAM BOARD CAN BE USED,

4. N VALLEYS, DRAINAGE AREAS OR AREAS WHERE
WATER MAY FLOW ALONG TRENCH AND REMOVE
PADDING OR BACKFILL FRCM AROUND THE FPIFZ,
ADJUST 3PACING OF BREAKERS SO TOP OF
BREAKER 1S AT APPROXIMATELY THE SAME
ELEVATION AS BOTTOM OF UPHILL BREAKER.

9.BREAKER SPACING AND CONFIGURATION MAY BE

CHANGED AS DIRECTED BY COMPANY. DEPTH OF
DITCH VARIES WITH SITE CONDITIONS.

*NOTE: 1METER=3FEET, 3INCHES

SOURCE: TCPL, 1981,

NOT TO SCALE

TRENCH BREAKER PLACEMENT

FIGURE Il - 4
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lean-up and Restoration

Clean-up and restoration procedures will be initiated as soon as
' possnble after backfiling. These procedures will typically involve: clean- -up
of waste or scrap material; regrading to restore original grades and
conditions; instaliation of erosion controls such as diversion berms; fine-
~grading to prepare a suitable surface for seeding; revegetation as
appropriate; the replacement of fences and walls removed during
construction; and the restoration of disturbed pavement curb and
sidewalks to original pre-construction conditions or better.

Any remaining trash or debris along the right-of-way will be disposed
of appropriately, and all disturbed areas will be restored to grade. Then,
thé entire right-of-way will be prompily final graded and protected by the
implementation of site-specific erosion control measures in accordance
with approved plans. These may include but are not limited to contouring,
:"re!seeding, and/or sodding with soil-holding grasses. Mulch and/or
: rﬁoﬂing will be used on dall specified slopes and in other areas as
appropriate. The restoration and revegetation of the cohsfrucﬁon area
also will be to the satisfaction of the landowner.

In addition, a revegetation plan will be implemented in
accordance with FERC regulations and landowner requests. After the
regrading, the right-of-way wiil be fine-graded and non-cultivated lands
will be reseeded as soon as possible to minimize erosion. Revegetation
will be occomplished in a manner compatible with preconstruction
vegétcﬁon pattemns, in accordance with the guidelines of 18 CFR Part 2.69
and standard procedures approved by FERC. Cultivable lands, as well
as all private and public roads affected by construction, will be restored to

their former condition.
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For permanent erosion control in areas of the right-of-way subject to
soil erosion, Iroquois will, within six working days of final grading (.e.,
following replacement of topsoil), seed or seed and mulch the right-of-
way. Only where seasonal weather conditions would render reseeding
futile will Iroquois postpone reseeding. In such cases, other appropriate
methods (e.g., mulching, matting, berming) will be employed to ensure
that erosion is minimized.

Terraces, berms, or cross ditches will be constructed as necessary
on the right-of-way to divert surface run‘off to adjacent vegetated areas or
to existing drainage systems (Figure IlI-5). Terraces will have a maximum
fall of one to fifty (1:50) and will be feathered at the ends. All slopes in
excess of 30" will be revegetated by"réchniques such as sodding,
seeding, matting hydroseeding, and hydromulching. At locations where
seepage could result in slope stability problems, Iroquois will provide
appropriate drainage. Particular care will be taken to insure that all
drdinoge ditches are maintained and left unobstructed. ,

Stream and river beds will be returned to their preconstruction
contours, and stream and river banks will be revegetated in a low ground
cover and stabilized as appropriate with rip-rap, sand bags, or erosion
control fabric. Where necessary at sensitive stream crossings, specific
plans for revegetating the stream banks and immediately adjacent
slopes will be developed in consultation with the appropriate agencies
and landowners. |

Fences and historic stone walls will be replaced in accordance with
landowner specifications defined at the time of the easement

negotiation.
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In addition, markers noting the location of the pipeline will be
installed on each side of all roads, railways, utility crossings, and property
fence lines. These markers will be in accordance with DOT regulations,
and will identify the pipeline opercn‘c_)r and list a Telephone_ number to call |
in case of an emergency or an inquiry about the right-of-way.

After the final clean-up and restoration, landowners will be
contacted to determine their satisfaction with the right-of-way and
temporary work space resioroﬁon. Thereafter, periodic aerial and ground
inspections of the right-of-way will be conducted to ascertain the
effectiveness of the restoration program, and further restoration and
revegetation measures will be implemented if necessary. For example, in
agricultural areas, the prodUcﬁvh‘y of crops cultivated over the right-of-way
will be monitored for at least two growing seasons to insure that the
restoration program is effective in returning the land to its preconstruction
productivity. | | ‘ |
Hydrostatic Testin _

~ The buried pipeline will be hydrostatically tested in accordance
wifh the Federal Safety Standards of the Cffice of Pipeline Safety (49 CFR
Part 192). Throughout most of Connecticut, the Iroquois pipeline will be
tested to a pressure equal to or greater than 150% of the maximum
allowable operoﬁhg pressure using water as the test medium. The test
duration will be 24 hours. Short sections of pipe will be hydrostatically
tested oboveground for four hours and visually inspected. These test
procedures exceed DOT's requirements. |

Hydrostatic testing will be conducted in segments; the length of
each segment will depend on local topography as well as applicable

permit requirements. In Connecticut, the Department of Environmental
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Protection (DEP) will be consulted to de’rermine SPDES requirements, and
an application for a SPDES permit will be submitted to DEP.

Test water will only be obtained from appropriate and approved
sources. Wifhdrow_ols will not be in such quantities that the wdter source
cannot support aquatic life and withdrawals shall not occur in .beover
ponds so as to draw water down more than 2 1013 inches. Average
withdrawal rates are expected to be on order of 1,800 U.S. gallons per
minute but could be modified based on site-specific considerations. The
oner.intoke will be screened to prevent entrainment of fish cnd foreign
objects. | ‘

Upon successful completion of a hydrostatic test, the test water will
be discharged into the original source, unless otherwise specified in the
SPDES permit. However, at site-specific locations (including those where
test water has been reused in adjaocent test sections), lroquois will, if
possible, obtain approval to dewater elsewhere. |

Test water will not be discharged directly into the source but instead
diverted through a nearby vegetated area, permeable berm (straw
bales) or into a drainage ditch of suitable capacity. In addition energy
deflectors of suitable size will be used to reduce the force of the
discharged water and prevent erosion. Since the interior of hew pipe is
coated and normally clean and free of any dirt or contaminants, it is not |
expected that any treatment of test water will be required. _

No chemical additives will be used for the drying of the pipeline
after successful completion of a hydrostatic test. The test section will initially
be dewatered using spheres or pigs (i.e., a device propelled through the
inside of the pipeline) with ’rhe drying performed through the use of

numerous runs of foam pigs.
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Commissioning Activities

Upon completion of this final dryung opero’non the pipeline will be
mfernolly inspected using devices equxpped with instrumentation to detect
flaws in the pipeline. Also referred to as pigs, these devices are inserted in
the pipe and propelled through it using natural gas or compressed air.
After the electronic inspection is completed and all indications checked
and if necessary repaired or replaced, the pipeline will be purged of air

‘and loaded with natural gas.

Handling of Petroleum Products and OQOther Hazardous or Controlled
Substances '

The lroquois will provide a spill response and emergency plan as’

part of its D&M Plan. This plan will be in accordance with FERC
recommendations. This plan will detail the lroquois’ propoSed methods of
handling spills of petroleum products and any hazardous or controlled
sqbsfonce which may be stored or utilized during construction, operation

or maintenance of this facility.

ll.3.2 Special Land Pipeline Construction Procedures
Wetlands

Wetlands are valuable natural resources that provide habitat for a
variety of wildlife and plant species, both aquatic and terrestrial. Wetlands
also play important roles in controlling runoff, influencing water tables,
preventing erosion and flooding, and improving water quality. lroquois is
commiﬁed to avoiding or minimizing disruptions to wetlands encountered
along its pipeline route. To this end, lroquois is in the proceés of conducting

site-specific wetlands surveys of the entire pipeline route. In Connecticut,

I1IT-26



these surveys are being performed by certified soil scientists, as well as
biologists. |
| The construction procedures that Will be used to cross wetlands wivll
depend on sh‘e—speciﬁc conditions. For example, if required due to soil
moisture, work pads will be used. Clearing of the right-of-way will not be
- required except in wooded Weﬂonds. In such areas, trees will be cut by
chain saw; in wetlands with saturated soils, stumps will be left in place
except in the area immediately over the pipeline Tren;:h. |
Typical wetland crossing techniques are detailed in Figures -6 and

l-7. The construction procedures that will be used 1o cross non-flooded
wetlands will be similar to those used on dry land areas. In some areaqs,
’rémporory access across the wetlands for construction equipment,
vehicles, materials, and personnel may require the installation of a work
pad (log riprap using logs cleared from right-of-way or (preferably)
| 'g’rcve! over filter cloth, or both) as dictated by soil moisture conditions.
_Girovel and filter cloth will be removed following construction. Trenching
and pipe installation equipment would use this as an accessway across
the wetland. As necessary, culverts will be installed to maintain water flow
across the right-of-way during construction. Prefabricated pipe sections
will then be either pulled or walked across the wetland, depending on the
water table. Weighting of the pipe may be required depending on site-
specific conditions. The gravel and filter cloth will be removed after
consfrucfion, whereas log riprap (if used) will be left in place.

. Construction in flooded wetlands will utilize the ditch and pull
method, which is similar to the procedure used at river crossings. Swamp
mats or log riprap will be used in relatively shallow areas to provide a

working surface for the excavation and backfill equipment. This
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equipment will work from floats in deeper areas. Other construction
equipment, vehicles, materials, and personnel will detour flooded
wetlands on existing or temporary access roads. |
The trench will be excavated using the oppropriofe equipment such
as clamshell dredges or the "yo-yo" ditch method. The "yo-yo* di’rc;h may
be employed for relatively short distances. This method involves the use
of a wireline/double winch system to which a bucket is attached. The
bucket is pulled back and forth across the wetland until the desired ditch
depth is achieved. The disadvantages of this method are that control of
the bucket is more difficult; areas containing boulders cannot be properly
excavated: and large storage areas are required at each end of the
Tr'e‘nch to contain the excavated material. This process ean only be used

for short distances through wetlands, whereas clamshell dredges can be

used to cast excavated material back into the trench after the pipe is -

: fng’rolled.

.' If rock is encountered, blasting will be necessary. Where possible,
the vegetative mat will be stored separately from the subsoil; wetland
conditions may preclude any successful topsoil/subsoil segregation. The
excavated material will be stored adjacent to the trench. If the trench

entering the wetland contains water, ditch plugs will be left in the trench

- prior to crossing the wetiand. This procedure will minimize silt discharges

into the wetland and will maintain the water level in the wetland during

construction. Following pipe installation, the wetland boundaries will be

sealed with impervious plugs to ensure the wetland's hydrologic integrity.
In non-flooded wetlands, the pipe will be strung and welded

together on skids adjacent to the trench. The pipe string wi.ll then be
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lowered into the trench and weighted with concrete saddle weights are
required. | _ | ‘

In flooded wetlands, the pipe will be strung, welded, and weighted
(using concrete-coating or bolt-on weights) in work areas outside the
wetland. The prefabricated pipe section will then be pulled into place by
winch and cable. |

The excavated material will be used to backfill the trench, restoring
- soil horizons where practicable. To maintain flow pattemns within the
Weﬂond, any excess soil will be disposed of in an approved manner, éo
as not to obstruct water flow or alter the wetland hydrology. lroquois will
not store petroleum products or refuel equipment within 100 feet of a
Wéﬂond (except at river crossings where flocn‘c’rion equipment is used).

Cleanup will include removal of construction work pdds. Log riprap
will be left in place to decompose naturally. Riprap would be removed
: "o:nly if the drainage regime would be impeded or regulations require
rémoyol. | '

Natural topographic and hydrologic conditions will be restored.
Permanent access roads through wetlands are not anticipated to be
required by Iroquois at the present time.

Standard water crossing procedures have been established to
install the pipe safely and efficiently while maintaining downstream
populations o‘f aquatic life,' minimizing the extent and duration of
sedimentation from construction activities, maintaining an unimpeded flow
of water, minimizing conflict with other water uses, and preserving the visual
environment in the crossing area. Water crossing procedures typically

involve:
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o) Having équipmem‘ and materials for pipeline installation
on-site and assembled prior to in-stream trenching;

o | Excavating a trench across (beneath) the wote.r body:
o Installing the pipe;

e} Backfilling the trench; and

o Restoring the streambed, banks, or shoreline.

Most of the watercourses that 'rh.e pipeline route will cross in
Connecticut are small (i.e., less than 5 feet of WGTer and less than 15 feet |
wide) or intfermediate (i.e., less than 5 feet of water but more than 15 feet
wide), and thus will require a minimum amount of in-stream construction.

Several standard techniques will be used to install the pipe across
these sfréoms and rivers (see Figure IlI-8 and IHI-9). The type of technique
used at a particular crossing will depend largely on the width and depth.
of the stream. as well as the slope and height of the bank; these factors
dictate the type of equipment that will be used to excavate the trench
and install the pipe (see Table lII-2).

Water crossing construction procedures fall into one of two
categories, namely, wet or dry. In wet crossings, all construction work,
including excavation, installation, and backfilling, will be performed in the
water. In dry crossing, water flow is bypassed around the crossing site

using flumes through which the water flows, or dams around which the
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- TABLE -2

TYPICAL EXCAVATION TECHNIQUES DETERMINED BY
RIVER/STREAM DIMENSIONS

River/Stream Dimensions

Typical Excavation Technique

Less than 5 feet of water and
less than 15 feet wide

Less than 5 feet of water and
greater than 15 feet wide

Greater than 5 feet of water and
greater than 15 feet wide

Excavation equipment working
off banks with spoil storage on
the banks

Excavation equipment working
instream with spoil sidecast on
the downstream side of the

- trench

Excavation equipment working
from fiotation devices with
spoil sidecast on the down-
stream side of the trench

Note:The above-noted dimensions are based on the limitations of the
excavation equipment for typical river and stream cross sections.
They may not apply to water crossings which have steep. sloping

bank approaches.

Source: lroquois Gas Transmission System 1990.
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water is pumped, thus allowing construction work to proceed in the dry
areq.

The standard procedures that will apply to all water crossings

include:

(o} Observing schedule restrictions, including the limitation of in-
stream activities to avoid conflicts with fish spawning and
migration;

o Maintaining downstream water flow at all times;

o Confining work to the right-of-way and temporary work space;

"o Maintaining streambed and vegetated banks (or earth
plugs) as long as possible (i.e., during mainline trenching);

o) Using appropriate materials when installing equipment and
vehicle access across the stream;

o} Minimizing disturbance of slopes and shoreline and controliing
downslope runoff (see Figure IlI-10) for typical spoil retaining
berms);

o Minimizing duration of in-stream work by having the necessary
equipment and materials for pipe installation on-site and
assembled prior to in-stream trenching;

o Reestablishing bottom contours as close to original contours

as practical;
o} Stabilizing banks with trench breakers, diversion berms, and
protective coverings (i.e., rock riprap, vegetation, and

synthetic biodegradabie mattings);

o) Providing a minimum of 5 feet of cover over the pipe;
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o) Providing fish passage during 'spowning migrations, if
construction is permitted to proceed during such times;

o} No washing of equipment or machinery in any watercourse

along the construction corridor and not permitting run-off
resulting from washing operations to directly enter any
watercourse; and

(o) No storing petroleum products or refueling equipment within
100 feet of a watercourse, except for river crossings at which
floatation equipment is used (and such equipment must
necessarily be refueled on the water).

Alternative techniques for crossing streams and rivers with
construction equipmeht are included in Toble III-S. The' determincn‘ioh of
the construction and vehicie crossing method will be bosed. ubon the
type of fishery and its importance, and upon a number of other factors
including, but not limited to, duration of disturbance to the stream, level
and impacts of disturbance to the stream, The season during which
construction is to occur, engineering feasibility, and the cost of the
proposed and alternative crossing methods. |

The most common methods for installing the pipe, by general
stream type, are discussed briefly below. At most small streams (.e., less
than § feet of water and less than 15 feet wide) encountered along the
right-of-way, a backhoe, working off the stream bank where possible, will
be used for trench excavation. A backhoe could be similarly used for
trench excavation in streams with more than 5 feet of water but less than 15
feet in width. Dredged material will be temporarily stockpiled on the right-
of-way in a pre-designated area along the stream bank; appropriate

measures will be taken to contain the dredged material and to prevent
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TABLE -3

STANDARD OPTIONS FOR TRAVERSING WATERCOURSES

WITH EQUIPMENT/VEHICLES

Technique

Application

Ford

Temporary log bridge
Pre-fabricated bridge

FHume and causeway

Barge

Move around

Gravel/rock bottom with a water
- depth of approximately 5 feet or
less.

For spans up to 30 feet.
For spans up to 60 feef.

Where suitable for ﬂumes/cleon
fill.

Water depths in excess of 5 feet.
Requires loading and unloading
facilities.

Load and haul equipment around
rivers using existing road networks.

Source: Iroquois Gas Transmission System 1990.
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sedimentation into the stream. If rock is encountered, blasting may be
necessary, involving the use of drilling equipment.

The installation of the pipe across intermediate-sized rivers (i.e.,
more than 15 feet wide) with less than 5 feet of water and which cannot be
flumed will involve the placement of equipment in the stream. Typically, a
backhoe will be used to excavate the trench. The crossing of
intermediate streams greater than 15 feet wide with more than 5 feet of
~water and will involve the use of sectional flotation devices to provide a
working base for standard excavation equipment (e.g., bockhoés,
clamshell dredges). In either case, excavated material will be sidecast
on"fhe downstream side of the trench, leaving gaps where necessary to
allow normal water flow. |

At all stream crossings, the pipé will be weighted (either by
continuous concrete coating or bolt-on weights) to prevent flotation.
Where concrete is required, mixing of the concrete and washing of
equipment used for mixing, pouring dr casting will not be carried out within
100 feet of a river or stream bank or in any area where contaminants from
the concrete may reach a watercourse or wetland. All concrete coating
on the pipeline will be cured for a minimum of three days prior to
installation of the coated pipe in the watercourse or wetland.

Stream crossings will be perpendicular to the flow, if practical, with
the pipeline laid to allow a minimum of 5 feet of cover. Typically, the pipe
will be welded together in the make-up areas, and then carried (using
sideboom tractors), pulled, or floated along the trench and lowered into
place.

After the pipe is lowered into the trench, préviously excavated

material will be used to backfill the trench. Alternatively, if the excavated
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material cannot be used as backfill, suitable borrow material will be used
(i.e.. clean, coarse fill); the excavated moTeriol will be disposed of at an
approved site.

After the compiletion of cons’rruc’rion, streambeds wilj be restored to
their former elevations and grades, as close to original conditions as
practical. All foreign materials resulting from or used during construction of
the pipeline will be removed to prevent interference with normal water
flow ond stream use. Any excavated material not used as backfill wiil be
disposed of in @ manner and at locations satisfactory as specified in the
D&M Plan. Following grading, all stream bcmk'will be restored and
stabilized to prevent subsequent erosion, in accordance with permit
re|quiremem‘s. If a crossing site has a high aesthetic’ value, mitigative
measures, such as alignment modifications to reduce line-of-sight visibility
or screening with plantings, may be implemented in corhplionce with 18
-CFR Part 2.69.

Any temporary access roads will be located and constructed in
accordance with the needs of the individual pipeline spreads, landowner |
requirements, and applicable regulatory requirements. Upon completion
of the construction phase, the temporary access roads will be restored in
a manner similar to that described for the right-of-way or - to the
reasonable satisfaction of the landowner.

If long-term access is needed to certain locations, appropriate
measures will be taken for construction of such access and Tb prevent off-

road vehicular use by the unauthorized public.
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In Connecticut, the Iroqubis roufe will fraverse only one river requiring
special construction procedures: the Housatonic. Specific details of the
ins’rolloﬁoh of the pipeline across this river are shown on the Figure IH_—T].

As this figure illustrates, ’rhé Housatonic River crossing will require the
use of floating equipment to excavate the trench and to place the pipe
in a french that will provide for a minimum Qf 10 feet of cover over the
installed pipeline across the river. The trench excavation at the Housatonic
River crossing will occur in medium fine Sond for the majority of the crossing,
although some rock will be encountered near the west (Stratford)
shoreline. The hard granite-type rock will require drilling and blasting prior
to excavation. A barge-mounted drill Will:be used fo drill blast holes into
the rock and subsequently load the holes with explosives. _

Before the rock is drilled and blasted, all the existing overburden
material will first be removed using a clamsheli type dredge. Due to the
shallowness of the river and the need to maintain an open channel for
boat traffic and Tidol»ﬂow, some of the excavated trench volume may be
placed in a temporary diked storage area located on the Milford side of
the river, approximately 400 feet back from the water's edge. The
remoining material will be sidecast downstream parallel to the trench

‘excavation. |

After blasting has taken place, the rock will be excavated from the
trench using a clamshell dredge and temporarily stockpiled on each side
of the trench. This material will be later used for backfiling the Trenéh after
the bipe has been instalied.

Grain size analyses of sediment at the river crossing indicate that

most of the material is sandy; thus downstream deposition from the area is

ITII-42



i.
[i

. Zia
YT
X< 2,266,454
1 Y= ‘352 898
Y
H -/ O 5
| bt}
o {
—~T 340,000
y pd .
A
< 7
_.____.._ _:a 'q_i_ R g
-~
Wﬂ/\\&_ . v | .b J § /
o NB240°41- l: N —
T = P12 |
A X=2 ,250 27 .
o - - Y: 320 oggjs’320000
ERJ!L:;}% /,‘/j;_ +
I o' ddE , : ;
8"..?72955?724 oD x x= 2,235,602| - e
| AP1 6L-X60 LINE PIPE —
I / C/w CONCRETE COATING
. - AONG ISLAND -} 300.000

~J 7 g -
. = - ! : :
e s e : v - i_ 4(_ . .
: yor ° NOTES
: - - 1 1. POLYCONIC PROJECTION. 1927 NORTH AMERICAN DATUM
. £ . 10,000 FOOT GRID BASED ON NEW YORK CO-ORDINATE SYSTEM,
e : S i\ ] LONG ISLAND ZONE.
D S I AN 2. WATER DEPTHS; U.S. COAST AND GEODETIC SURVEY
A < , HYDROGRAPHIC SURVEY SHEETS. YEARS 1885 - 1967. SHORLINE:
: Ry \ ) U.5.G.5. TOPOGRAPHIC MAPS. :
i * Pi4 3. CONTOURS IN FEET AT MEAN LOW WATER.
|
; ypig 4. APPROXIMATELY 125,000 CU. YARDS OF BOTTOM SEDIMENTS
= 9 X=2,187,695 70 BE EXCAVATED BY DRAGLINE. CLAMSHELL OR DREDGE.
TN N Y: 268,857 MATERIAL TO BE TEMPORARILY $TOCKPILED AND USED FOR
—— = 5 BACKFILL. FOLLOWING CONSTRUCTION BACKFILL WiLL BE SPREAD
7S DRAWING W PWPE DITCH TO RE-ESTABLISH BOTTOM CONTOURS AS CLOSE
N T ASK-10- 1\ /M__, AS PRACTICABLE. ‘
5 . \N; : 6. TYPE OF MATERIAL: SAND, GRAVEL AND CLAYEY SKLT.
R Y {3 W cen Lo 1 1 } § 6. A 5,000 FOOT RADRS OF CURVATURE HAS BEEN APPLIED TO ALL
NO %{\ 10000 20 000 PIPELINE BEARING CHANGES.
¥ 7. SEE DRAWING ASK-IQ-32 FOR TYPICAL CROSS-SECTION OF
e~ )/~ 1| TRENCH AND TEMPORARY SITE AREA REQUIRED FOR SHORE PULL.
2 MILFORD NORTHPORTY
5 co(;mecrlcur MEAN SEA LEVEL LONG lgLAND
-
204 ’ 20
w GAS FLOW ELEV-50
W 40+ ' - 40
ELEV.-S8
z 60- . , o [ 80
- 80+ ELEV.~30 . w 80
= 1004 ELEV-S0 « 100
8 1204 2 120
w [
¥ 40 BURIED TRENCHED UNBURIED f o[
ot »te o1
0 1 2 3 4mi TRENCHED
PIPELINE PROFILE :5:&:5
PROPOSED IGTS GAS PIPELINE ‘g‘lroquois
.
C R O S S I N G O F GAS TRANSMISSION SYSTEM
LONG ISLAND SOUND .
DATE REYV.
STATE OF CONNECTICUT STATE OF NEW YORK| FEB 2/87 FIGURE IlI- 11

ITXI-43




expected to be minimal. Analyses also show that the sedimém‘s at the
river crossing are of good quality and suitable for use as backfill material;
thus, Iroquois does not expect to have to remove the excavated
material to permanent upland disposal sites or to bring in materials to
backfill the trench. In the unlikely event that portions of the excavated
material cannot be used as backfill, or if pipe bedding is required, clean
borrow mc’rériol will be imported. As necessary, the excavated material
not used as backfill will be disposed of in @ manner and at locations
satisfactory to the FERC, Corps of Enginéers, and Siting Council.

The river crossing installation will require additional temporary work
room on both banks of the river. The workroom is required for spoil
storage, pipe makeup and }winch facilities, pipe storage, welding and
concrete-coating areas as well as room for vehicles. lroquois will require
a 6-to-8-acre site on the Milford side of the river as well as a 1-to-2-acre site
on the Stratford side of the river. | |

| - Concurrent with the performance of the trenching operation,
individual lengths of epoxy-coated pipe will be welded together im‘é two
strings approximately 375 feet long on the Milford side of the river. After
each pipeline sffing is completed, each welded joint will be x-rayed and
concrete coating will be applied to achieve the required negative
buoyancy to ensure stabilization beneath the river as well as to provide
protection to the pipeline during construction. The pipe strings will be
hydrostatically tested as proof of integrity before pulling commences.
After successful testing, the pipe will be placed on launching rollers ohd will
be winched across the river.

After the work in the river is completed (e.g., trench excavation) and

the trench is checked by divers, the pipeline will be bottom-pulled across
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the river using a winch. The winch will be located on the Stratford side of
the river, west of River Road (Rdu’re 110) opproxirhcn‘ely 175 feet back from
the shoreline. |

Before pulling of the pipeline commences, a pulling cable from the
winch will be aftached to the pulling head welded to the first pipe string.
Flotation tanks will also be secured along the top bf the concrete-coated
pipe o reduce the negative buoyancy to a desired pulling weight.

As pulling commences, the first pipe string is advanced into the river
until the back end nears the water. Pulling is halted to- allow the second
string of pipe to be welded to the first, x-rayed and the joint area concrete
coated. Following this, pulling re-commences until the pulling head
reaches its desired location on the oppoéife side of the river. |

Since the flotation is engineered so as to maintain the pipe string
within the pre-excavated trench, navigation will not be impeded. Work
boats will be stationed upstream and downstream of Thé crossing at ali
times during the pull to warn traffic. The pull may be delayed until the traffic
has p-ossed, then operations will resume. | »

Once the entire length of the pipeline is properly installed and
inspected by divers, the flotation tanks will be removed and the pipe will
be permanently in plocé. At this point test heads will be welded to each
end and the full pipeline crossing will be hydrostatically tested.

Following successful testing and an internal inspection for
deformations of the pipeline, the trench will be backfiled and a second
hydrostatic feé’f performed.

After the completion of pipe installation activities, the bottom
contours and slope of the river will be restored to near original condition,

as will the river banks. Erosion controls, temporary during construction and
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permanent as part of final cleanup, will be employed as necessary, and
the river banks will be revegetated ond mulched.

lroquois will take special precqutions when constructing through
active agricultural areas to ensure that impacts to croplond, pasture land,
and livestock are minimized. The methods that will be used are
summarized below.

When necessary, temporary fences will be constructed to prevent
livestock from entering or leaving farm property. The length of time fhe
trench will remain open will be mihimized, and appropriate accessways
across the trench will be installed to allow the passage of livestock and
fd;m equipment. The type of occeschys will depend on the soils
_encOunTered and the needs of the landowner. Normaily, soft plugs are
used (i.e., the trench is excavated and spoil material ploced' back in the
.Trénch to construct the accessway). If the french is in rock, rock topped
With gravel will be used to cohsfruc’r the accessway, and where there is an
existing road, the road will be left as the access unless rock is
encountered.

Any permanent farm fences cut during construction will be repaired
to the satisfaction of the landowner or tenant. Similarly, any 61her property
affected during construction (e.g., rutting of farm or access roads,
damage to hedges, compaction, drainage ditches, drainage ftiles) will
be restored to its preconstruction condition; property owners/tenants will
be compensated for crop losses during construction and for any
reductions in productivity along the right-of-way caused by pipeline

construction.
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Through cultivated agricultural land, special pretrenching techniques
will be used to insure the segregation of topsoil and subsoil. The
techniques consist of first stripping the ’rbpsoil layer over the trench and
subsoil‘s’roroge area and stockpiling it along the edge of the right-of-way
on the opposite side from construction activities, and then redoing the
subsoil layer and storing it in a separate pile in front of the topsoil. The
topsoil will be removed to its actual depth or to a maximum depth of 1
foot..

Topsoil will be’ stored separately from subsoil and subsequently
replaced with a minimum of handling. The separate topsoil and subsoil
storage areas will typically be on the same side of the trench, away from
the primary construction -areas and occésswcys. However, where grod
cuts result in additional spoil, the spoil may be stored on either éide of the
construction area. In such cases, the topsoil typically will be stripped from
this entire area so that subsoil is not ‘mixe_d with topsoil. Topsoil will not be
p%led in a manner that increases its water content. For example, topsoil will
not be stored in wet depressions or where it blocks surface drainage. No
drains and ditches will be blocked by topsoil or subsoil storage piles.

To avoid extensive rutting or compaction during periods of high sail
moisture, ‘'measures such as restricting vehicle traffic, reducing loads,
employing lower ground-preséure equipments, and rescheduling certain
activities may be used. However, even under ideal soil conditions, some
soil compaction may occur, particularly under the traveled portion of the
right-of-way. ‘

Prior to the replacement of topsoil, lroquois will test affected
agricultural lands for compaction across the right-of-way. In impacted

agricultural sections of the right-of-way areaq, iroquois will break up all such
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compaction with deep tillage by such devices as, but not limited to, the |

deep-shank heavy duty subsoil, the paraplow or the paratill down to the
bottom of actual compaction. Following such deep tillage, the
agricultural topsoil that has been temporarily removed for the period of
construction will be replaced, and, where necessary, additional deep
filage activity will be undertaken during periods of - relatively low soil
moisture to ensure the desired mitigation and prevent additional
subsurface compaction. In the event that subsequent construction or
clean-up activities result in new compaction, lroquois will perform
additional deep tillage to alleviate such compaction.

The proposed pipeline will cross some agriculfural areas with
drainage tile systems. The specific locations and depths of such sysferhs

will be identified during consultations with the landowners. Any drain tiles

damage, cut, or removed during the pipeline construction process will be -

replaced. During construction, temporary measures will be used to insure
that drainage systems continue to function effectively. For example, when
such tile is cut, the open ends of the tile will be carefully covered to
prevent the ingress of dif. The location of such damaged tile will be
marked so that the tile can be reestablished after backfill is complete. If
necessary to maintain drainage while the pipeline trench is open, a
temporary pipe bridge will be installed.

A tile repair crew will permanently repair and replace the drain tile to
the complete satisfaction of the landowner. Suitable transline pipe will be
used to connect the cut portions of the drain tile. In addition, to ovbid the
settlement of soil beneath the tiles, the soil under the transline connection

pipe will be mechanically famped.
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To restore the soil to former productivity, to enhance structure, and to
provide adequate nutrients for seed germination and establishment, the
application of fertilizer (and manure, if appropriate and and available) will
be recommended. The mosT‘common method of fertilizer or manure
application is to thoroughly ihcorporofe the material into the upper eight
inches of topsoil, usually in conjunction with final tilage.

The inclusion of legumes in the seed mixture used to revegetate the
right-of-way will also be recommended, as appropriate.  The
establishment of a deep-rooted: legume crop enhances the
development of network of roots within the topsoil and subsoil horizons,
thus oidihg restoration by contributing to fixation of nitrogen, accumulation
of organic matter, and reduction of soll cdmpoction; ‘

Employing timely follow-up to site restoration, froquois will examine
the agricultural lands for crop productivity on the affected right-of-way.
Where crop productivity within the affected right-of-way is less than that of
the adjacent unaffected agricultural land, samples of the disturbed
agricultural soils will be submitted for pH and basic nutrient requirement
tests. Iroquois will undertake to restore pH and basic nutrient levels to those
of the area adjacent to the right-of-way.

Although, for the operational life and maintenance of the
completed project, Iroquois will effectively respond to reasonable
requests of farmland operators c.onceming the remediation of project
effects on agricultural resources, Iroquois will specificaily provide a
remediation period of no less than two years immediately following the
commissioning of the pipeline for operators of affected farmlands fo
identify any impacts associated with right-of-way construction which are in

need of mitigation.
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This section describes some of the methods and techniques that will
be used to construct the pipeline across existing rights-of-way (e.g.,
highways, railroads, utility corridors). |

Highway, railroad, and utility rights-of-way will be crossed by open
cutting, boring, or tunneling. Where required, a pipe casing or sleeve will
be insered and a compléte section of pipeline placed ’rhefein. In some
instances, it may be necessary to prepare a site or temporary WOrk
space adjacent to the existing right-of-way that is large enough to
accommodate equipment and spoil storage on each side of the
c'.rgssing'. Beneath such crossings the pipeline will be placed at a depth of
d’r least 5 feet, in accordance with DOT regulations. _

Normally all railroad crossings will require casings. Highway crossings
may be bored using casing. slip-bored, or, where permitted by higthy
‘authorities, open-cut and the pipeline installed without casing. In some
cases concrete coating may be required. Most local road crossings
(unpaved., secondary, and unimproved roads) will be open-cut,
whereas major state and interstate highways will be bored or tunneied.
Typically, construction across a local road, using the open-cut method,
can be completed in one to two hours, whereas construction across
major highways, using boring or tunneling, may require several days or
weeks to complete. However, if rock is encountered at these major types
of crossings, boring or tunneling would likely be very difficult, time
consuming, and costly; as a resuit, consideration may be given to using
the open-cut method, while provisions will be made for maintenance of

uninterrupted traffic service as outlined below.
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Roadside boring and receiving pits will be backfilled for a distance
of a least 15 feet from the traveled portion of the road within a week of the
pipe installation unless conditions o circurﬁs’ronces warrant an extension of
this period. | o

During construction, every reasonable effort will be made 1o

~eliminate delays or public inconveniences at such crossings, and to
otherwise avoid restricting normail Troffié flow. For example, if the open-cut
- method is used to cross local roads, traffic flow will be maintained by
completing one lane at a time or by constructing a temporary bypass
around the work area. In some cases, the road may be closed and a
short detour utilized. At crossings, appropriate safety procedures also will
bé implemented to prevent injuries to workers or to the public at large.
Devices to notify the public of construction, such as flagmen, signs, traffic
controls, night flashers, and markers, will be used as deemed necessary
‘by the construction supervisor or safety engineer. Cross-over locations will
bé provided along open trenches or other disturbed areas to permit
passage by people and animals. All railroad track béds and road
surfaces, if disturbed at all, will be restored to their former condiﬁon.

Iroquois will notify any affected electric utility at least two weeks (i.e.,

10 working days) prior to the commencement of construction along
segments of the pipeline paralleling electric transmission lines. Proposed
construction practices governing each segment will be made available
to the affected utility as soon as practicable, and in no case later than two
weeks prior to construction. Iroquois will adopt any. reosohoble
modification to those practices suggested in a timely fashion. The electric

utility may supply an inspector for all parallel construction activities; this
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inspector will have immediate access to an lroquois representative(s) with
‘stop work™ authority.

Engineering plans will be submitted to the electric utility for re.view
and concurrence prior to construction. Iroquois will work with the electric
utility in monitoring the integrity of the electric transmission structures as is
deemed appropriate by the affected electric utility to ensure proper
coordination of the cathodic protection of the pipeline with the

transmission structures' foundations.

3.3. Marine Pipeline Construction

Thé marine portion of the pipeline is proposed to traverse 26.3 miles
across Long Island Sound from Milford, Connecticut, to a landfalt at
'Norrhpori, Long fslond. ‘The route enters Long Island Sound on a southerly
heading from a landfall ot Silver Sands State Park in Milford. The route then
turns to the west, passing north of Stratford Shoal, before heading in a
southwesterly direction to Northport. Giving due consideroﬁo_n for the
location of Stratford Shoal Middle Ground, the route provides the shortest
distance with the minimum slope. Water depths along the route
(excluding the nearshore areas) typically range from 60 to 100 feet. The
proposed.crossing of Long Island Sound is shown on Figure lIl-12; Figure lii-
13 illustrates the Milford shore approach. |

In"rhe fall of 1986, Iroquois conducted a marine survey which
included over 500 line miles of high resolution geophysical investigation,
134 soil samples (including 1,000 laboratory and insitu soil tests). Five current
meter sites and two tide gauges were deployed (Jacques/McClelland
Geosciences, Inc., January 1988). These investigations of the seabed

conditions indicated that the route traverses fine-grained sediments, sand
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and gro\_/el, and fine-grained sediments overlying sand and gravel. There :
are no occurrences of outcropping bedrock olong the route and,
similarly, no occurrences of boulder concentrations along the route Wefe
identified. |

The marine pipeline will consist of 24-inch outside diometer
0.576—inch thick, high-quality steel pipe, which will be concre’ré—cocn‘ed fo
increase stability. Approximately three to four months will be required to
construct the marine portion of the pipeline. |

All construction is schedule to be performed to the maximum extent
possible in the winter, from January through May. All construction activity
must be Comple’red by May 31 because of the prohibition of construction
activities in Long Island Sound from Juhe 1 through September 30 in
Connecticut, and from June 30 through September 30 in New York.
Construction Techni

The marine pipeliné will be constructed using proven, conventional
technology. There are three basic components of the construction of the
marine pipeline: the offshore, inshore, and landfall (shore) approaches.

In the offshore area (defined here as the area beyond the 50-10-58
foot water depth, which amounts to about 16 miles of the 26.3-mile route),
the concrete-coated pipeline will be laid directly on the sea bottom; no
trenching will be required. Given the types of sediments found along the |
offshore marine route, it is expect‘ed that the pipeline will settle into the
seabed with time. | |

~Installation for the offshore pipeline will be performed using a
layvessel equipped to join the lengths of pipe, radiograph the welds,
and lower the pipe to the seqbed. Figures llI-14 and 1li-15 show a typical

marine pipeline installation using a laybarge. The layvessel proposed for
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the project is a second-generation, flat-bottom vessel of the type that
operates in the Gulf of Mexico. Support vessels such as anchor hondling
fugs. supply vessels, dnd personnel ’rronsportcﬁon vessels also will be ‘
needed as part of the pipe Idying spread. These will be contracted for

locally, along with helicopters, catering facilities, and other peripheral pipe

laying activity requirements.

The layvessel will be positioned with an array of eight o 10 anchors,
which are used to move the vessel forward as the pipeline\is constructed.
Depending upon the water depth, these anchors may e\x1end up to 1
mile away from the vessel. buring the pipe laying operation, the anchors
will be cbn?inuolly repositioned by anchor hondlihg tugs. The pipeline
segments will be welded together on the laybarge and slipped into the "
water along the stinger. All construction will proceed sequentially along
the pre-defined pipeline route.

It is éxpected that pipe will be laid at a rate of about 0.6 to 1.0
miles/day. Only one pipe laying spread operation is anticipated for the
pipeline; this will consist of one layvessel with a crew of cpproximd’rely 150
perSons. The pipe laying operation, which will be 24 hours a day, will be
supported by pipe carriers, supply vessels, anchor handling tugs, a survey
boat, and possibly a diving support vessel, which will require a combined
work force of between 150 and 250 persons.

During pipeline installation, safety considerations as weyll as vessel
anchoring and anchor handling requirefnents will necessitate the
establishment of an exclusion zone with a 2-mile radius around the pipe
laying vessel. This area will be a sliding zone that will advance as

installation activities proceed.
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The positions of the exclusion zones will be published in appropriate
public notices. Vessels engaged in construction activities will show the
required shapes and lights as defined by}cppro‘priofe‘ state and federdl
réguloﬁons. |

Both landfalls will be constructed using the pull to shore method. This
landfall construction method involves the use of equipment similar to that
used to construct the offshore segment of the pipeline; the pipe will be
fabricated on the layvessel and pulled to shore using a land-based
winch. However, unlike the offshore portion of the moriné route, at the two
landfalls: and in associated nearshore areas, the concrefe'—co‘cl:"red
pipeline will be trenched.

At both the Milford and Norfhpoﬁ iondfclls, the pipe will be buried
through the surf zone to provide a minimum depth of cover of 5 feet,
which takes into consideration the shore topography as well as the
provision of adequate protecﬁonvfrom erosional and scouring processes.
In addition, a minimum cover of 5 feet to the top of the pipe will be
maintained in the onshore trench; however, cover requirements will also
take into consideration beach topography, existing structures (e.g.,
service roads), onshore tie-in location, and erosion potential. The effect of
this analysis will be an increase in the depth of cover required, ranging
between 5 and 15 feet.

In the in-shore area (defined in this context as that area between
the shore approach and the offshore area) at both Milford and Northport,
the pipeline will be lowered into the seabed out to the 50-foot isoboth (i.e.,

water depth).
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The layvessel will moor as near to the shore as feasible, given the
constraints Qf vessel draft and anchor spread. Once in position, the
pipeline string will be pulled ashore from the laybarge.

A small area (approximately 1 acre) at each of the landfalls will be
necessary fo allow the placement of a winch with sufficient capability to
pull the pipe ashore, the temporary storage of excavated trench
material, and the shh‘i‘ng of office and parking facilities. The objective of the
~landfall site preparation will be to ensure that the site is easily accessible for
construction support equipment and is ready to accommodate the
construction of the trench through the surf zone and extension onshore.
Th'e nearshore trench will be excavated by land-based equipment to the
limit of accessibility by the borge-moum‘ed dredger(s).

The extent of the onshore trench landward will be limited in order to
eliminate any potential for downtrench seepage of WOTer from upland
sources. - In addition, construction activities will be sequenced so that the
shore approach segment of the pipeline will be installed and the trench
backfiled (complete with impeNious ditch plugs) prior to tying into the
land pipeline segment. The tie-in point will be located as close to the
highest point in the trench profile as possible, to further eliminate the
potential for downtrench seepage.

Two construction methods will be utilized to achieve the required
pipeline depth below the seabed--pre-dredging and pos’r-jeﬁing. At
both Milford and Northport out to about the 6-foot bathymetric contour, the
pipe will be lowered into the trench and buried so that a minimum of 5 feet
of cover is provided. Seaward of the 6-foot water depth out to the 30-foot

isobath, a minimum of 3 feet of cover will be provided. The following
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describes »1he specific construction plans for the Milford inshore areaq.

Table -4 summarizes this data.

Milford, At Milford, stable sand and gravel occur frbm.fhe shoreline to
approximately the 30-foot wcn‘er depth. Clayey silt has been observed
from this point to approximately the 50-foot contour, where fine to medium
sand is encountered. |

A pre-dredged trench will be excavated out to the 30-foot water
depth; excavated material will be sidecast. The dredger(s), the vnum.ber
of which will be dependent on the contractor's scheduling requirements
and weather limitations, will most likely consist of a crane and bucket
mounted on a shallow draft barge. A Tofdl of approximately 80,000 cubic
yards of material will be excavated from the trench. The material
excavated from the trench will be used as backfill. Natural sediment
_‘Tlronspon‘ will assist in restoring bottom contours to preconstruction
éondiﬂqns.

From the 30- to 50- foot water depth (within the clayey silt region) the
pipeline will be post-jetted below the seabed. This operation will involve
lowering the pipeline below the seabed using conventional high-water-
pressure and high-air pressure jets mounted on a steel sled which will be
towed along the pipeline via a cable or chain from a surface support
vessel. The cutting action of the water jets, combined with the lifting action
due to the air pressure, produces a net bottom displacement of
sediments from beneath the installed pipe, thus allowing the pipeline to
settle to the ditch bottom behind the sled.

The displaced soil will disperse laterally away from the trench and

will be deposited back onto the seabed. This disturbance is considered
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TABLE Iil-4

MARINE PIPELINE TRENCHING/BURIAL REQUIREMENTS
(MILFORD,CT)

Activity , Milford

Lehgfh of trenching/burial 45,400 feet*
Length of burial to provide | 1,300 feet

5 feet of cover

Length of normal burial | 12,900 feet
(3 feet of cover)

Length of post jetting** 31.200 feet
Onshore trench | Variable

To 80-foot water depth.

Jet a minimum of 3 feet below the seabed from 30-to 50-foot water
depth; natural processes will serve to infill the trench.

Source: Iroquois Gas Transmission System, 1990.
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local and short-term due to the fast and efficient nature of the jetting
method (2,500 to 3,000 feet of trench excavated per day). This eliminates
the need for cleaning passes prior to pipe instaliation. In addition,
localized infilling of the trench occurs immediately behind the jetting
operoﬂoh, providing partial burial of the pipe; the longer-term flushing
influence of the tidal currents and wave action generated from storm
‘activity also provides for natural infiling of the trench and sweeping" of the
seabed immediately adjacent to the trench.

Pipe burial to the 30-foot contour was established in considero’rion of
present and future shellfish activities off Milford, based on the discussions
with representatives of the National Marine Fisheries Service (NMFS) and
Cc'bnnecﬁcuf Department of Agriculture, Division of Aquaculture. Beyond
this point, the clay-silt nature of the sediments are not conducive 1o shellfish
production. (Refer to Secﬁons. V.5 and V.5kfor Qa discussion of marine

fesources).

1.3.4. Construction Procedures for Auxiliary Facilities

The project will involve the construction of sales meter stations, as
well as ancillary facilities such as electronic pig launcher/receiver sites,
and mainline valves. Sales meter stations, which are gos_meosuremen’r
facilities, are required at points where custody of the gas is transferred from
Iroquois to another company.

No compressor stations are proposed as part of the project. None
of the auxiliary structures that will be included in the system will result in the
generation of air pollution or noise under normal operating conditions.
There are no appurtenant structures, other than the test lead posts, for the

cathodic protection systems, which is underground.
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sales Mefer St ! Int tion Point

There will be three sales meter stations in Connecticut, whic.h will

supply gas to Yankee Gas Services Company and Southem Connecticut

Gas Company. In addition, there will be two interconnection points
supplying gas to Algonquin Gas Transmission Company and Tennessee
Gas Transmission Company. Each of these facilities will be similar, but will
vary in terms of size of buildings required depénding upon the flow of gas
to be metered and the extent of pressure reduction required.

At the interconnection points, Iroquois will meter the gas to measure
the gas voulme transferred to the two existing interstate pipeline
companies and to regulate the volume of gas flow. At the sales meter
' sfcn‘ions, Iroquois will meter the gas; the .LDCs will regul’d’re the gas flow.
The interstate pipeline Companies and the LDCs will each be feéponsible
for regulating the pressure of the gas received from lroquois in order to
match their respective operating pressures.

Both the Iroquois and the interstate or LDC facilities will be installed in

the same building. All pipe runs will be placed either underground or within

the building. Valve stems and pressure relief valves will be the only -

aboveground appurtenances not located within the main building. A
smaller building will enclosed the monitoring and electronic recording
equipment and, where required, gas heating equipment. The large
building will be architecturally designed 1o look similar to a one-story
house, while the instrumentation building will be designed to ‘resemble a
tool shed or single car garage. The valve stems and relief valve will be
screeded with vegetation.  Each sales meter station will be surrounded
by a fence. The station site (buildings and gate) will be kept locked when

operations personnel are not in attendance.
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Valves

Mainline valve assemblies will be constructed within the pipeline
right-of-way, and spaced at intervals specified by DOT reguloﬁons.‘ The
distance between valves will vary as a function of population density, and |
in Connecticut is expected to be about 8 miles apart. (It should b e noted
that valve site locations will change as a result of the incoroporation of
route variations currently under review by FERC.) Each \)olve assembly will
require a site of approximately 18 feet by 40 féef (within the right-of-way),
which will be enclosed by a chain link fence. The valve assembly will be
constructed as part of the pipeline. |
Pig | her/R . sit

Pig launcher/receiver sites will be constructed at.the same time as
the pipeline. Each will involve a site of about 120 by 210 feet within dnd

adjacent to the right-of-way.

.3.5 Environmental inspection

The environmental stipulations, permit requirements, construction
conditions, and mitigation measures discussed herein will be incorporoted
as part of Iroquois' pipeline construction specifications or will be otherwise
included in construction contracts. In addition, contractor persdnnel will be
briefed on these environmental protection programs, including any
special environmental requirements stipulated as permit conditions.

To ensure compliance with the identified environmental protection
measures, permit stipulations and construction contract documents,
Iroquois will employ environmental inspectors as part of each construction

spread. These environmental inspectors will have directly relevant
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education, 'experﬁse, and technical background in areas such as
agriculture, biology, soils, and forestry.

There will. be several environmental inspectors on each spread.

These are anticipated to be independent consultants working under -

contract with Iroquois and reporting to the spread environmental
coordinator ‘who, in turn, will report to Iroquois' Manager of Environment.
The environmental inspectors and the Manager of Environment also will
. be responsible for keeping FERC and the Siting Council appraised of
activities, and for liaising with representatives of other government
agencies.

The inspectors will advise construction personnel on environmental
matters and will monitor conformance to environmental stipulations. It also
will be the responsibility of the environmental inspectors to bring 1o the
‘immediofe attention of the construction supervisor and the lroquois
Manager of Environment any activity which may cause negative
ehvironmentol impact. Daily meetings will be held between the
environmental coordinator, insped‘ors and the lroquo’is construction
representative to discuss the environmental implications of the
construction, compliance, and possible impacts of the day's activities.
Daily written reports (see attached Table lII-5) will be submitted by eoch
inspector to the Iroquois construction supervisor. Copies of this report are
also submitted to Iroquois' Manager of Environment.

When visitors (e.g., representatives of regulatory ogencies) come

onto the construction site, they are requested, for safety reasons, to advise

the construction supervisor upon their arrival. Visitors are requested ’ro}

complete a visitor's report (see attached Table 11I-6) in order that pertinent

observations, comments, or concerns are recorded and given
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Table I1I-6

FORMAT FOR IGTS VISITOR'S REPORT

IROQUOIS GAS TRANSMISSION SYSTEM VISITOR'S REPORT

VISITOR'S NAME ) . PROJECT
REPRESENTING ) ) pATE
VISITOR'S REMARKS:

VISITOR ' ENVIRONMENTAL TROQUOIS CONSTRUCTION
SIGNATURE SIGNATURE - REPRESENTATIVE
SIGNATURE
SOURCE: IROOUOIS GAS TRANSMISSION SYSTEM. 1990.
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appropriafe aftention. When such reports entail environmental matters, it is
the responsibility of the environmental inspector to record his/her
observations and recommendations or responses. These reports receive
the same distribution as the daily written reports.

In the absence of Iroquois personnel, should a sh‘uoﬁon.orise n
which Theré is a clear contravention of environmental specifications and in
which the delay necessary for proper communicoﬂoﬁs could'resuh‘ in
unnecessary environmental impact, the environmental inspector will take
immediate action to have the activity discontinued until the appropriate
Iroquois personnel are ianrmed. These situations, Though anticipated to
be infrequent, will be handled according to the individual circumstances
demanded by thhcf particular problem. Contingencies for such events will
be worked out during pre-construction planning activities. = The
environmental inspectors in these situations will have authority to stop-work
(i.e., to stop the activities contributing to the problem).

lroquois will develop a training program for environmental
inspection consistent with the outline contained in Table lI-7. This training
program will include an environmental compliance manual that will detail
all of the environment permﬁ conditions and measures to which froquois
must adhere. In dddiﬁon, Iroquofs environmental inspectors willl meet with

appropriate regulatory ogency’ personnel prior to construction.
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TABLE Hll-7
OUTLINE OF ENVIRONMENTAL BRIEFING

Introduction of Environmental Inspectors

®]

0 O

Role of the environmental inspector and specific job
functions ,

Lines of communication within Iroquois organization
Role with outside agencies and public liaison
Reporting forms (Visitor's Report, Environmental
Inspector's Daily Report)

Environmental Aspects of the Construction (as stated in the Project
Description)

0O 000 0 O©

o O

o

Adherence to government stipulations and permit conditions
Topsoil stripping _

Locations of restricted work room

Timing constraints (i.e., “construction windows")

Wetlands avoidance, impact minimization

Special mitigative measures (such as use of geotextiles,
sediment fraps, rip rapping, etc.

Subsoiling requirements

Temporary erosion control methods at sensitive areas
Cultural Resources '

Changes During Construction Which have Environmental
Implications '

O
0]
O

Environmental assessment of change
Regulatory procedure and timing
Notification to interested parties

General Environmental Concerns

0O 0 0 0 O

Spills during construction and cleanup

Litter control

Drainage repair

Regrading

Temporary and permanent erosion control methods
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4. FERC RECOMMENDED CONSTRUCTION MEASURES

In the DEIS, the FERC has recommended various procedures for the
construction and operation of the proposed Iroquois pipeline. Such
procedures can be found in DEIS Section 7.3, Recommended Measure
Nos.él 1o 44, and No. 60; and in DEIS Appendices C and D. Many of the
recommended measures are procedures to which Iroquois has dlreody

committed, as described in its 1986 ER and 1988 Resource Reports or in its

- Arficle Vil certtificate. As a result, with few exceptions, Iroquois concurs with

the FERC recommended measures.

As part of its review of the DEIS, on February 15, 1990, Iroquois
submitted comments to FERC on these recommended measures. The
'FERC recommended measures (i.e., DEIS Section 7.3 ), as well as

Iroquois’ comments regarding these measures, are attached herein as

Appendix C.
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.5 DEVELOPMENT AND MANAGEMENT PLAN

After Siting Council certification and prior to construction, Iroquois will
prepare a Development and Management (D&M) Plan for ,The project
which will be submitted to the Siﬁng Council for its review and approval.

The purpose of the D&M Plan will be to ensure that construction will
proceed without significant adverse environmental effects in and
adjacent to the right-of-way. During the préporoﬁdn of the D&M Pian,
Iroquois will field review the proposed right-of-way; ohd will utilize data
and input gathered from ogéncies and individuals to avoid (where |
possible) or to minimize impacts to town or city-designated wetlands,
steep slopes, and other environmentally -sensitive areas given
environmental, engineering, and economic constraints.

The D&M Plan will include specific information régording wetlands
and stream crossings; erosion and sedimentation controls; construction
techniques and schedule; and other data. - The D&M Plan will incorporate
FERC specifications, as well as any stipulations reached as a result of the
_Siting Council process. -

The construction specifico’rions for the project in Connec’ricu’f will
contain the Siting Council-approved D&M Plan with appropriate
stipulations. Iroquois environmental inspectors will monitor consffucﬁon

activities to insure conformance with the D&M Plan requirements.
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IV. DESCRIPTION OF EXISTING ENVIRONMENT

IV.1 PHYSIOGRAPHY, TOPOGRAPHY, AND GEOLOGY
IV.1.1 Physiography and Topography

Two subprovinces of the New England physiographic province
are crossed by the Connecticut portion of the lroquois rou’re.v The
Taconic Mountains subprovince is first entered where the route rises into
- the foothills skirfing the east side of the Hudson River Valley. Turning
eastward near milepost 270 in Dutchess County, New York, the alignment
begins to encounter the more mountainous regions of this subprovince,
: um‘il entering the Hudson Highlands subprovince approximately at
m'ileposf 289. The Hudson Highlands coﬁﬂnue to the éoosfql areas of
Long Island Sound. These subprovinces are described in more detail
below. |
| : The Taconic Mountains (which is encountered in Connecticut only
ffom the New York-Connecticut border through about mileposf 289)
subprovince is underlain by extremely folded Pre-Cambrian, Cambrian,
and Ordovician-aged bedrock. Starting in a region of schist, quarizite
and marble, the pipeline route passes south into zones of Pre-Cambrian
schist, amphibolite, gneiss and granite. This metamorphic terrain is
characterized by alternating ridges and valleys trending generally north-
south. Relief in the Taconic Uplands is often very high, with slopes along
the alignment generally ranging from gentle to moderate, with frequent
short stretches of steep slopes. Stream courses in this region are
generally controlled by the elongated structure of the bedrock units.
Bedrock outcrops are frequent, especially on the slopes between the

valleys and ridges.



Inactive bedrock faults also are relatively frequent and bedrock‘

type often changes from one side of the fault to the other. In
metamorphic terrain such as this, the bedrock types ore"generolly
foliated, and the foliation angle (.e., dip) is highly variable.

Glacial till deposits are relatively thin in this region, with depth to
bedrock often less than 10 feet. Kame terrace deposits, as well as
alluvial floodplain deposits, have often buried the bedrock surface to
greater depths. The ftill is generally q'uh‘e granular in nature, due to the

crystaliine nature of the bedrock from which it was derived (H&A 1987).

Most of the route in Connecticut traverses the Hudson Highlands

subprovince. Bedrock along this section of the route is comprised of
Cambrian to Devonian age schist, gneiss, and or'nphibolh‘e and
characterized by frequent om‘idines and synclines which Trend ih various
directions. Streams follow the narrow valleys created by these structural
trends. Relief in this region consists of moderately steep to very s’reep
sloping hills (10 to 30% slopes) and gently sloped lands in river valleys.
Steep sloped areas become less frequent where the route enters the
urbanized coastal area adjacent to Long Island Sound. |
Depths to bedrock range from surface to five feet on hill slopes
and greater than five feet on river valleys and wetlands. Depth to
bedrock is generally deeper between the Housatonic River and the
Sound, and ranges from five feet to greater than 10 fee‘fv. Bedrock
outcrops are found on moderately steep and steep slopes and ridges

along most of the route (E & E 1986; 1988; H&A 1987).
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IV.1.2 Geological Conditions

The route traverses a region where the surficial geology is
principally dominated by Pleistocene age glaciation and the landforms
which reSuITed from it. The underlying bedrock geology presen'rs a
complex series of geological .condh‘ions where bedrock types and
characteristics often times vary over short distances. Contacts between
rock types can be gradational, and metamorphic grades may be
included within each rock unit. A summdry of topographic and bedrock
geologic conditions olbng the route is provided in Table VI-1 and

summarized below.

Surficial Geology

The glacial activity left behind a discontinuous layer of till (a
heterogeneous mixture of clay, sand, gravel, and boulders), stratified
drift, and morainal and glacial lake ice-contact deposits.  Surficial
geologic deposits in Connecticut can generally be located in an area
by the characteristic soils associated with each deposit. C—:-Iociol tills in
Connecticut are usually noncalcareous, thinner, and more discontinuous
than tills in New York, due to the crystalline bedrock in the region. The fillin
many areas is tight and semicompacted, and exhibits characteristics
similar to semiconsolidated rock. |

Outwash and ice-contact deposits in Connecticut generally
consist of sand, or sand and gravel with minor amounts of silt and clay.
These deposits occur principally in valley bottoms or on ‘Iow-lying
flatlands. Outwash is often interspersed with till and bedrock.

Quaternary age alluvial deposits overlie or cut through the glacial

deposits along the stream valley and floodplains. 'These deposits consist
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of unconsolidated sands, gravels, silts, and clays. Alluvial deposits can
be found near the pipeline route along the Housatonic River, as well as
other smaller streams. |

Through the western portion of Connec’ncuf the pipeline rou’re
traverses an intensely folded band of rocks Bedrock consists of
me’fomorphlc meta-sedimentary, meta-volcanic, and plutonic rocks
between Proterozoic and Devonian age. Along the coostol regsons of
Connecticut, bedrock consists primarily of meta-sedimentary rocks of
Paleozoic age.

In_ most of Connecticut, bedrock consists primarily of granitic
gnelsses schists, and marbles. Within the southern coastal section of the
pnpelme the bedrock is dominated primarily by schzs’rs and meta-

volcanic greenstones.

.Mirlmeral Resources
| The pipeline will Trov.erse areas of Connecticut where mineral
resources are exploited for commercial purposes. Various sand and
gravel mining operations are or were active in the vicinity of the northem
' poﬁion of the route through Fairfield and Litchfield counties. The primary
mining operations are located in terrace deposits of the Housatonic and -
Still rivers. Several large minimg operations are active in the Town of New
Milford as part of industrial/commercial land development, and bver
the years dozens of small borrow pits have been utilized east of the
route in the Housatonic River Valley between mileposts 290 and 297.
Various sand and gravel mining operdﬁons also occur in the

vicinity of the route in the City of Milford. For example, on the east bank

of the Housatonic River, the pipeline route passes through an inactive
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sand and gravel mining area; sand and gravel mining is ongoing
directly to the north. In addition, sand and gravel mining occurs in the
river to the north of the proposed pipeline crossing (i.e., south of The

Rou’re 8 bridge between Shelton- -Derby).

V1.3 Geologic Considerations

The pipel‘i‘:n'e will cross or pass close to two seismic zones in
Connecticut. These fault zones principally follow the region's northeast-
southwest structural trend and are essentially an extension of the Hudson
Valley into the Hudson Highlands of Connecticut and the Connecticut
Lowlands. However, the pipeline does not cross any known active faults
which could disturb the pipeline by fault movement. | o

Earthquakes are generally measured in terms of intensity and
magnitude. Magnitude indicates the amount of energy released at the
origin of the earthquake (epicentern). It is most commonly measured by
the Richter scale (Richter 1958) or the Nuttli scale (Nuttli 1973). However,
the mognifude measurement neglects the geology of the area, which
governs the extent of damage that will be caused by an earthquake,
and has limited relevance when assessing the potential 'irhpocf to a
pipeline.

Intensity indicates the grouhd-shoking effect an earthquake has on
an area. It is based on actual observations and damages, and is a
function of all those features that determine the amount of damage.
Intensity is measured on the Modified Mercalli Scale (Wood and
Neuman 1931), and is most applicable for potential impact assessments.

intensity values on the Modified Mercalli Scale range from | (least

intensive) to XlI (most intensive) and are described in Table 1V-2.
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TABLEIV.-2

BODIPIED MERCALLI INTEMSITY SCALE OF 1931

II.

I1x.

Iv.

vI.

vVir.

vIII.

Ix.

XI.

X1I.

Not felt oxécpt by a very few under especially favorsble circumstances.

Felt only by a few persons at rest, especially on upper floors of
buildings. Delicately suspended objects may swving.

Felt quite noticeadbly {ndoors, sspecially on upper floors of buildings,
but many people do not recognize it as an earthquake. Standing aute
maobiles may rock slightly. vibration like passing of truck,

During the day felt indoors by many, outdoors by few. At night some
avakened. Dishes, vindows, doors disturbed: walls make cracking sound.
Sensation 1like heavy truck striking building. Standing sutomobiles rocked
noticeably, : '

Yelt by nearly aeveryone, rany avakened. Some dishes, windowvs, etc.,
broken; a few {nstsnces of cracked plaster; unstable objects overturned.
Disturbances of trees, poles, and other tall objecta sometimes noticed,
Pendulum clocks may stop.

Felt by all, many frightened and run outdoors. Some heavy. furniture
moved; a fev i{nstances of fallen plaster or damaged chimneys. Danmage
slight.

Everyone runs outdoors. Damage negligible in buildings of good design and
construction; slight to moderate in well-buflt ordipary structutes; con
siderable {n poorly built or badly designed structures; some chimneys
broken. Noticed by persons driving automobiles.

Damage slight in specially desigsed structures; considerabls in ordinary
substantiasl buildings with partia} collapse; great in poorly built struc
tures. Panel walls thrown out of frame structures. Pall of chimneys,
factory stacks, columns, sonuments, valls. Heavy furniture overturned.
Sand and aud ejected {n small amcunts. Changes in well water. Persons
driving automobiles disturbed.

Darmage considerable in specially designed structures; well-designed frame
structures thrown out of plumb: great in substantial buildings, with par
tisl collapse. Buildings shifted off foundations. Ground cracked con
spicuously. Underground pipes broken.

Some well-built wvooden structures destroyed; most masonty and frame struc
tures destroysd with foundations; ground badly cracked. Rails bent.
Landslides considersble from river banks and stesp slopes. Shifted sand
and mud. Water splashed {slopped) over banks.

Few, if any, structures repain standing. Bridges destroyed. Brosd fis-
sures in ground. Underground pipelines completely out of service. Earth
slunps and land slips in soft ground. Rails bent greatly.

Darage total. Practically all vorks of construction are damaged greatly
or destroyed. Waves seen on ground sucface., Lines of s{ght and level are
distorted. Objects ate thrown upward Into the air.

Source:

Coates 1981,
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Pipelines have been demonsTroTed‘to be capable of withstanding
‘edn‘hquokes of intensity VII with litlle damage (California Department of
Natural Resources 1983). An eaﬁhqdoke with an intensity of IX or gred’rer
could be sufficient to cause damage to a pipeline (as well as to
structures, as noted in Table IV-2). However, i‘he probability of this type of
an event in the Iroquois project breo is extremely low.

~ Three earthquakes have occurred in the New England area that

B have had significant intensities on the Modified Mercalli Scale:

o} 1727, November - Epicenter in Newberry, Massachusetts,

intensity of IX. Damage restricted to walls, chimneys, and

o foundations of houses. Some soil was expelled from the
ground. ’

o 1755, November - Epicenter was 200 miles off Cape Ann,
Massachusetts. Intensity at the epicenter was estimated
at IX, and the intensity at Boston was VIil, where damage
was primarily restricted to unstable structures.

o} 1771, May - Epicenter in Moodus, Connecticut. Intensity
of VHll, with damage primarily restricted to unstable
structures (Smith 1962). '

The geological composition of the ground has a significant impact
on an earthquake's range and intensity.. Areas of consolidated
bedrock, whei‘her of sedimentary, metamorphic, or igneous origin, are
less affected than unconsolidated rbck at the same distance from an
eor’rhquoke of a given magnitude.

The lIroquois route passes through a zone of seismic activity in the

Hudson Highlands region of Connecticut and passes near a zone of
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seismic activity in the Connecticut Lowlqnds east of the alignment. These
zones contain a series of thrust faults and shear zones, which trend
northeast to southwest. The pipeline also intersects a major overturned
thrust fault near the Housatonic River in Fairfield County. The majority of
these fault zones are probably of Paleozoic dge.

Although the frequency of seismic events in Thié region is fairly high,

earthquake intensities are relatively low. Moreover, there is no historical
- evidence of an earthquake with sufficient magnitude to trigger ground-
shaking, liquefaction, or landsliding in this area that would affect gas
pipeline integrity. Thus, the low magnitude of the earthquakes reduces
the significance of potential impact to the pipeline. _
h The Hudson Highlands region, which is located along the
Connecticut-New York border, is an area of low magnitude seismic
activity (il to V on the Modified Mercalli Scale). Earthquakes of this
-intensity will not affect the pipeline integrity. Soils in this region are not
prone to landsliding or périods of liquefaction, and would only be
affected by these secondary processes associated with earthquakes
during intense prolonged ground shaking.

The historic seismic activity in the Connecticut Lowiands has
generally been in the im‘ensify range of IV to VIl on the Modified Mercalli -
Scale. Earthquake epicenters have occurred near the Town of
Middletown, with the greatest percentage of these occurring in the early
1600s.. The most recent earthquakes in the area occurred in. 1968
(magnitude V -on the Modified Mércolli Scale) and were centered south
of Middletown. These earthquakes resulted fn only minor ground

shaking.
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Several normal faults are located north of Middletown in the thrust-
faulted area of the Hartford and Pomperaug river bosihs. These fduHs
are probably the resuh‘ of tectonic activity which occurred in the region -
dUring Mesozoic times and are not the result of ground rup’rufe from
historic seismic activity. o

Along the pipeline route, sandy glacial oufwoéh soils have the
greatest potential for liquefaction to occur in conjunction with
earthquakes. Liquefaction involves the process whereby saturated,
cohesionless soils temporarily lose their strength and liquefy when
subjected to dynamic forces such as intense and: prolonged ground
shaking. This occurs most readily when ’rhe. water table is less than 50 feet
below the ground surface and the soils are 'predo‘mvinon.ﬂy
unconsolidated. The potential for liquefaction increases as the
groundwater approaches the surface. In addition, the potential for soil
liquefaction depends on the amplitude and frequency of the wave
motion of the ground shaking and its duration. In general, the less
consolidated the soil, the shorter the duration and the less infensi’ry of
ground shaking that is necessary to cause liquefaction. More cohesive
and consolidated soils will wh‘hétcnd longer periods of shoking before
- liquefaction occurs. } |

In Connecticut, the potential for liquefaction causing landsliding is
considered minimal, because the majority of the soils that have
liquefaction characteristics are located in stream valleys. The nearly flat
to gently rolling topography associated with these areas is not

conducive for landslide events.
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IV.2 SOIL RESOURCES

There are various soil types crossed by The route in Connecticut, as
identified by the U.S. Department of Agriculture Soil Conservation Service
(USDA SCS). These various soil types are combined into principal soil
associations.  Soil associations are defined as groups of soil types that
geographically occur in a characteristic repeating poﬂern and can be
mapped as a single unit. The soil associations traversed by the Iroquois
route are listed in Table {V-3. |

Iroquois has noted the locations of prime and unique farmland, as
well as the locations of other farmlands of statewide importance along the
probbsed pipeline route. Prime farmland, ds defined by fhe USDA SCS, is
the land that is best suited to producing food, feed, forage, fiber, and
oilseed crops. This land produces the highest yields with minimum inputs of
en'e:rgy and economic resources, and farming it results in the least damage
to fhe environment. Prime farmland now may be under cultivation, in
pasturage, forested, or under some other use but not in urban
development land or under water. The slopes of prime farmland range
from 0 to 6% and are not excessively erodible or flooded during the
growing season.

The soils traversed along the pipeline route have been identified in
terms of characteristics such as hydric and alluvial soil areas, erosion
potential, high water table, shallow depths to bed[o_ck, and shrink-swell
poten’rviol. Of these, hydric soils and highly erodible soils are of particular
relevance to the pipeline project.

Hydric and alluvial soils are the basis on which wetlands are defined in

Connecticut, whereas the presence of highly erodible soils will signal the
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Table 1V-3
Soil Associations Along the Proposed Route
in Connecticut

Mileposts

County Soil Areas/Associates
Fairfield Stockbridge-George-Nellis 286.6 - 287.5
{(Sherman)
Carlisle-Adrain-Saco 287.5 -288.2
Litchfield Chariton-Paxton-Hollis 288.2 - 291.2
(New Mitford)
Hinckley-Memimac-Hartland 291.2 - 2931
Paxton-Hollis-Charlton 293.1 - 295.2
Hickley-Merrimac-Hénland 295.2 - 2991
Fairtieid Agawam-Hinckley 299.1 - 300.6
| Hollis-Chariton-Rock Outcrop 300.6 - 304.1
Paxton-Woodbridge-Ridgebury 304.1 - 3065
Charlton-Holiis 3065 - 307.7
Paxton-Woodbridge-Ridgebury 307.7 - 310.6
Agawam-Hickley-Haven 310.6 - 312.7
Paxton-Woodbridge-Ridgebury 3127 - 316.2
Hollis-Chariton 316.9 - 322.2 |
Paxton-Woodbridge-Ridgebury 322.2 - 3235
"Hollis-Chariton 3235 - 3‘27.4
Charlton-Hollis 327.4 - 3310
New Haven Chariton-Hollis-Leicester 331.0-331.9
(Milford) ' .
Agawam-Hinckley-Waipole 3319 - 333.0
‘Charlton-Hollis-Leicester 333.0 - 3343
Source: USDA SCS
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need for more intensive soil erosion control measures during construction
- and operation of the pipeline. The lroquois route ’rroversesvcpproximotely
7.8 miles of hydric and alluvial soils. _

In Connecticut, highly erodible soils/map units are defined ds soils with
a maximum potential for erosion that equals or exceeds eight times the
tolerable erosion rate; this is represented by the formula RKLS/T > or = 8.
Based on a review of the soil map units in Fairfield, Litchfield, and New
Haven counties that qualify as highly or potern‘iofly highly erodible land, the
proposed pipeline route will traverse an estimated 4.1 miles of highly
erodible and 4.3 miles of potentially highly erodible land (USDA SCS 1986).

Portions of the route (e.g. in New Milford, Shelton) fraverse agricultural
lands. In some of these areas (e,g., new Milford), landowners have
installed drdinoge systems to énhonce the movement of water .frém the
surface soil layers.
| The exact location of the existing drainage systems along the right-of-
way will be determined during the centerline survey and land acquisition
phase of the project. Iroquois will continue to consult with the local soil and
water conservation districts to identify drainage systems planned as pdrf of
farm plans, and will flag all existing tile systems prior to the start of
construction. Iroquois has committed to repair or replace any damaged

individual tiles or droinoge systems which cannot be avoided.
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IV3 WATER USE AND QUALITY
IV.3.1 Surface Water Resources ‘

Connecticut has established water use classifications as well as
associated water quality standards based on considerations for public
health, water supplies, and recreation:; propagation and pro’recﬁon of
fish, shellfish, and wildlife; and economic and social developmem‘ In
Connec’ncuT any unclassified waters are assumed to have an "A"
: clossnflcohon regardless of actual water quality.

In Connecticut, only one major drainage basin (i.e., the
Housatonic River Basin) is traversed by the pipeline route. In the
Housofonic River Basin, the lroquois route traverses several subbasins
in;:luding the Still and Farmill river watersheds. In addition, the route
crosses the lower region of the Housatonic River. The lower region of the
Housatonic River is considered navigable from its mouth (at Long Island
Spund) to its confluence w_i’fh the Naugatuck River approximately 5.3
miles upstream from the pipeline crossing location (Melberg 1986).

In Connecticut, 47 streams will be crossed (2 intermittent, 45
perennial). Water usage and quadlity in the Housatonic River Basin range

from AA to B (see Table IV-4).

In the lower Housatonic River, from its confluence with the:

Naugatuck River and downstream, high coliform bacteria, extensive
resource extraction, and potential metal toxicity have historically
degraded water quality and use. The Naugatuck River discharge,
which has similar water quality problems, contributes to the poor water

quality. Nonetheless, the southernmost portion of the lower Housatonic

River currently has water quality sufficient to support séedbeds for oysters,

and is one of the best such areas in the Northeast (Volk 1990).
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Of the other streams and rivers crossed by the pipeline in "
Connecticut, only the Still River (Class C/B) has been réported to have
poor water quality. This is becouse a 10-mile stretch of The river in -
Danbury does not support its classification due to municipal and industrial
discharges (DEP 1988). This area is approximately 10 miles south (i.e.,
upstream) of the proposed iroquois crossing in New Milford.

In Connecticut, the pipeline route crosses three protected
watersheds that are currently being used as or have the capability of
being potable water supplies (see Table IV-5). The pipeline crosses
about 4 miles of the eosfern Means Brook Reservoir watershed. The
stream crossing in the watershed is about 1.0 mile u'psfreom of the
reservoir. In this watershed, the route also passes within 0.1 mi‘les of The
Boys Holfwoy Diversion. This diversion directs water away from Loke Zoar
toward the Means Brook Reservoir, via Means Brook. Means Brook
Reservoir feeds the Trop Falls Reservoir but is not used directly as a water
supply. The pipeline also crosses approximately 0.25 miles of the very
southern tip of the Shelton Reservoir No. 2 watershed. This reservoir
system is currently inactive. Both of these watersheds are part of the Main
Stem of the Bridgeport Hydraulic Company. A third reservoir in this same
system, Trap Falls, is within 0.5-mile of the pipeline, but the watershed is not
protected. The Trap Falls Reservoir serves eastern Bridgeport, parts of
Shelton, and the whole Stratford area (Lyen 1988).

In the City of Milford, the Iroquois route crosses the watershed of the
Beaver Brook Reservoir. This reservoir was part of the South-Central
Connecticut Regional Water Authority. In 1982, the watershed was
officially declassified as a water source. The Water Authority is currently in

the process of selling this land. The City of Milford acquired much of the
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Table IV-5 .
Municipal Surface Water Sources Within
1.5 Miles of the Pipeline Route

Distance

Municipality Source - Population  Pipeline On-Stream***
Monroe '
Bridgeport Hydraulic Co. Boys Halfway Diversion** 5,325 0.1 No
Main Stem
Shelton ' 24,858 '
‘Bridgeport Hydraulic Co. Means Brook Reservoir 1.0 Yes (down)
Main Stem Shelton Reservior No. 2 (I)** 0.4 Yes (down)
Trumbull
Bridgeport Hydraulic Co. Trap Falls Reservoir** 33,849 0.4 No
Main Stem
Milford ‘ g -
South Central Connecticut Beaverbrook Reservoir (1) 51,133 - 0.3 Yes (down)

 Regional Water Authority **

** Part of a larger water supply system. :
Indicates whether pipeline crosses a stream either influent (down) or effluent (up) to the source.
{ Inactive: Not currently i inuse.

Source: Connecticut Atlas: Community Water Systems in Connecticut 1987.
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land for preservation and recreational use; the remainder of the land
has been either acquired for private development or remains
unpurchased (South Cen’rrolv Connecticut Water Authority 19.88). The
pipeline route will cross two parcels of land that the Water Authority has

not yet sold.

Sediments

The sediments of the rivers and sireams that will be crossed by the
pipeline route can be expected to vary in terms of both type cnd'
quality. The basic quality of the sediments generdlly reflects the quality of
the individual sfreém orriver traversed.

The pipeline route has been aligned to avoid l'<nown. areqs .of
poor sediment quality. In siting the route, the avoidance of oreoé where
stream sediments had been contaminated with heavy metals and other
hazardous substances was of particular concern. The clignmem‘ Qcross
the Housatonic River, which is known to have reaches with sediments
contaminated with PCBs, was evaluated with special care.

To determine the sediment quality at the proposed pipeline
crossing of this river, Iroquois commissioned two separate sediment
sampling and analysis studies. Samples were analyzed for PCBs,
pesticides, and priority pollutant metals. A summary of the analytical
results from these studies is described briefly below. ‘

Sediment samples were collected in 1986 from the Housatonic
River crossing location. No PCBs or pesticides were detected, and most
metals were found at levels consistent with natural conditions (E & E
1986a). However, copper and chromium were detected at levels

considered above natural conditions --36.5 to 68.9 mg/kg and 19.4 10 26.6
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mg/kg. respectively. (Note that sediments that contain less than 25
mg/kg of either metal are considered to be not polluted). Theoretical
EP toxicity tests, however, showed that violations of water quality
standards would not occur due to resuspensibn of sediments duﬁng
construction. ”

Additional studies performed in 1987 at the same location (but
involving sampling at project depth) did not find copper or chromium at
hazardous levels (H & A 1987), but did detect di-n-octyl-phthalate and di-
ethyl-phthalate in the sediments. These two phthalate esters are
considered priority pollutants by the EPA; however, no numerical
standard or criteria have been developed. They were detected at
concentrations that exceed levels of acute toxicity to fresh and salt
water organisms. However, due to the analytical technique used (EPA
Method No. 625), the concentration detected in the laboratory may
actually be significantly higher than the conéem‘ro‘rions that will be
released into the water column during dredging (H & A 1987). This and
the short time during which dredging will occur minimize the possibility of

adverse environmental effects occurring due to construction activities.

Flood Hazards

The principal ﬂood-proné areas of concern 1roverséd by the
proposed pipeline occur in downstream areas of tributaries that have
large drainage sheds which experience high flows during the annual
spring runoff period. Occasional late summer and fall floods usuolly.resul‘r
from hurricanes or coastal storms. Reviews of national flood insurance
maps published by the Federal Emergency Management Agency

(FEMA) indicate that various 100-year floodplains are crossed by the
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pipeline (refer to the maps in Volume 2). Historical flow data for the
Housatonic River (which is under flqod management) indicates tht
during'spring runoff, flows increase substantially. Low flow periods
typically range from early summer to late fall.
_IV.' 3. 2 Groundwater Resources

Connecticut relies heavily on groundwater as a water supply:; in
most of the muni'cipolh‘ies along the pipeline route, either community or
private wells provide potable water supplies. The state is underiain by
two major types of water-bearing materials -- bedrock and
unconsolidated deposits. The entire state is underlain by bedrock with
discontinuous areas of stratified drift with water-bearing capabilities.
These areas of stratified drift are capable of produbing large amounts of
water. These deposits of coarse and fine grained sand and gravel
'oc!':cur almost exclusively beneath watercourses and lowlands. While all
till and stratified drift areas are capable of bearing some amounts of
water, only those areas with a water saturated thickness of greater than
10 feet normally will supply a productive yield. In the areas of minimat Hill
and stratified drift, bedrock aquifers are the primary sources of
groundwater wells, |

Connecticut recently enacted legisiation designed to advance
groundwater protection in the state (PL 89-305; An Act Concerning Aquifer
Protection Areas). This legislation calls for: municipalities to designate
Aquifer Protection Areas; a comprehensive system of land use
regulations to protect public drinking water within Aquifer Protection Areas;

and requires the state to develop regulations and provide technical
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assistance and- education programs bn groundwater protection. This
program is ongoing.

The proposed pipeline route crosses one federally-designated
dquifer, the Pootatuck Aquifer. This aquifer, which was designated a sole
source aquifer by the U.S. Environmental Protection Agency in March
1990, has a potential yield of 4.0 million gallons per day (mgd). which is
only being partially developed. Numerous potential contaminant
- sources ,‘moy prevent full utilization of this aquifer, but most problems
originate in the lower half of the aquifer (i.e., in the vicinity of Botsford).
The pipeline crosses the upper section which is designated as GA.

) | The route also passes near, through, or cboVe'unconsolidoted
aquifers associated with other watercourses or lowlands. Thé high
yielding Lower Housatonic Aquifer in the Shelton area potentially can
- yield 22.6 to 26.2 mgd, while the Means Brook Aquifer in Monroe/Shelton
can provide a moderate yield of 1_.8 mgd (Connecticut DEP 1978). In
New Milford, the New Milford Rural Water Company's five wells draw from
a stratified drift aquifer located adjacent to the Housatonic River; the five
wells in this field pump aft rates varying from 250 gpm to 1000 gpm. The
proposed pipeline route is located a minimum of 0.6 miles wesT of these
well fields. The Town of Brookfield recently commissioned a study of the
Gallows Hill Aquifer -- a primarily stratified drift aquifer located within the Still
- River Valley in an area generally defined as from the Brookfield - New
Milford boundary south to the intersection of Laurel Hill R}ood and Route 7
(Leggette, Brashears & Graham, Inc. 1987, 1988). This study has indicated
that the thickest part of the oquifer is west of the Still River, and that the
oqu‘ifer cold potentially produce 1.5 mgd if fully developed. Test drilling

and sampling results demonstrate that the best location for the
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development of a public well would be west of the Still River and Route
7. The proposed pipeline route will cross the eastern border of the
aquifer boundary (i.e., on the east side of the Still River, odjoc‘en’r to the
Conrail and CL & P easement). |

In addition to the above oquiférs, Connecticut is characterized by
groundwater areas that are not as productive as fhos_e mentioned

above, but are able to supply the water needs of individual residences,

communities, or businesses. These sources can be either stratified drift or

bedrock, although the bedrock type is the most predominant. Bedrock
groundwater is transported through open fractures in the rock. These
sources can be found at any depth within the bedrock. Because of the
occurrence of exposed bedrock in Connecticut, i’r'is possible that
excavation for the pipeline might intercept some groundwater veins. On
the other hand, the pipeline also traverses the Still River, below which lies
an unconsolidated aquifer composed of mainly fine grained stratified
driff. However, composition of the aquifer varies. Parts of the aquifer can
yield up to 2,000 gpm to individual wells, while other areas might yield as
little as 1 to 100 gpm (Connecticut DEP 1978).
Groundwater Quality

As noted above, groundwater in the region typically occurs in a
mixture of consolidd’red to unconsolidated deposits. The quality of
groundwater from consolidated rocks is generally good, having low
dissolved solids. Higher dissolved solids and localized hardness.. iron,
and mohgonese problems occur. from unconsolidated deposits.

In general, the groundwater in Connecticut is of good quality

except in highly urbanized areas and in areas of spills or contamination
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ossociofed with .wos’re sites. The mojbrh‘y of the pipeline route crosses
land below which grbundwo’rer is identified as "GA" indicating presumed
suitability for direct human cons‘um‘p’rion with no treatment. Isolated
locations ol'ong the Still River in The'vicihh‘y of the pipeline have been
deemed GB/GA waters (Connecticut DEP 1987). These are still
designated drinking water sources but prior treatment might be
necessary. Table V-6 identifies the community and public drinking water
wells in the vicinity of the proposed pipeline route.

After the pipeline crosses the Housatonic River, the groundwater
quality generally deteriorates, except for the Beaver Brook watershed,
which has a GAA designation. This designation is osSigned all potential or
existing water supply watersheds. It must be recognized that this
designation might no longer be indicative of the water quality in the
Beaver Brook watershed. The watershed was declassified as a water
B supply watershed in 1982 because of its vulnerability to spills. The area at
’rhe proposed Housatonic River crossing is designated as GB/GB/GC,
indicating areas of prior contamination to the groundwater supply. As a
result, no water supplies can be developed in this area. The rest of the
aquifers underlying Milford are designo’red GB, which means that these
waters are appropriate for industrial processes and cooling waters. They
can be used as a water supply with adequate treatment (Connecticut
DEP 1987).

There has also been some concern expressed about the quality
of groundwater in Silver Sands State Park in Milford, although
groundwater in this area is not used for drinking water supplies. This is
because part of the park (i.e., the northwestern cormer) was previously

used as a municipal landfill. The landfill has been closed for some time;
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Table V-6
Municipal Groundwater Sourcés

Within 1.5 Miles of the Pipeline Route - \\\
/y H
Municipality Groundwater Source - Population No. of | Approximiate -

Served Wells - Distance from -
: Route (miles)

Connecticut
Litchield
New Milford Waest Falls Mobile Home Park 162 3 0.2
Forest Hills Estates 270 2 0.5
Lords Mobile Home Parke 195 1 1.0
River View Court Associations 44 1 1.1
New Milford Heighis, Inc. : 400 1 0.3
Sunny Valley Farms ' 36 2 <0.1, 0.3
Birch Grove Associations, Inc. 280 4 0.4
Candlewood Trails Association 320 5 0.4
Lone Oaks Water Co. Inc. 270 2 0.1
Mili Brook Water Co. 600 5 0.3
Hi-Vu Water Co. 200 4 0.2
Candlewood L.ake Condominiums . 216 1 0.3
Indianridge Water Co. T 218 2 1.5
Candle Terrace Estates 240 5 1.4
New Milford Rural Water Co. - 5700 5 0.6, 1.3
Eairfiel
Brookfield Brookfield Elderly Housing 43 1 0.3
Rural Water Co., Inc. Brook Acres 220 1 0.1
Silvermine Manor 100 1 0.3
Newbury Crossing 132 4 0.2
Ledgewood Association 96 3 0.1
Dancon Corporation Brookwood 300 3 0.6
Dancon Corporation Butternut Ridge 128 4 0.4
Rollingwood Condominiums - 880 1 0.3
Sandy Lane Village 424 2 0.4
Brookfield Hills Condominiums 108 2 0.3
Lake Lillianoah Shores 130 2 1.4
Rural Water Company, Inc.
Brookfield Division 876 10 1.2
Candlewood Acres Holding Co. 120 2 1.1
Bethel Consolidated Co.,
Berkshire Corp. 0" 1 1.2
Stony Hill Village 486 4 0.3
Newtown Greenridge Inc., Water Division®* 564 1 03,14
Eagle Hill Rehabilitation®* 108 2 0.8
Fairfield Hills Hospital 700 3 1.5 :
Olmstead Water Supply Co., Inc. 282 3 0.7
{ ake Zoar 72 1 1.5
Shelton Bridgeport Hydraulic Co.
Main Stem*** 24,858 2 1.5
Ansonia Derby Water Co.*** 30,300 21 1.0

Primarily Commercial use
Part of a larger well system E
Part of a larger water system including stream diversions, reservoirs, and additional wells. ‘

.

ey

i

N

Source: CT DEP: Community Water Systems.
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a closure plan has been prepared and is currently being implemented,
including the capping of the landfill wu’rh fly-ash. The pipeline route is not
planned 1o traverse the area of the former landfill; it will be aligned
generally to the east of the landfill olong an access road leading to the
" beach from Route 1.

In 1986, Iroquois authorized an investigation of groundwater quality
along the roufe in the park. The study, which was conducted in August
11986, showed the groundwater and soil along the route to be of good
quality, generally reflecting natural conditions with some saltwater
intrusion. The results of analyses of the groundwater and soils samples
collected from Silver Sands State Park were presemed. in the 1986 ER,

Volume 2, Appendix I.
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V4 VEGETATION AND WILDLIFE
VA1 Vegetation

The principal upland vegetation types along the Iroqubis route
include forest lands, opén (old) fields, Qgricuh‘ural areas, and urbdn land
(see Table V-7). lroquois is in the proéess of cohducﬁng biological
surveys of the route where access permission from Iondowners can be
obtoined. The results of these surveys will be used to prepare the D&M
Plan and to supplement the following discussion of vegetation types.

There are four major forest zones in Connecﬁcuf:. the northern
hardwoods-hemlock-white pine; transition hardwoods-hemlock-white
pine; central hardwoods-hemilock-white pine; and hardwoods. The
proposed route traverses all of these zones, exceb’r the northern
hardwoods-hemlock-white pine type.

Forestland, primarily deciduous, is the most common vegetation
type traversed by the route in Connecticut. The route crosses
approximately 29 miles (61%) of forest vegetation along its 4_7.5-mile
length. Forest types common in the transitional hcrdwoodé and central
hardwoods zones of western and southern Connecticut include
oak/hickory, elm/ash/red maple and mople/beech/biréh. The
coniferous forest traversed along the pipeline route in Connecticut
consists mostly of natural stands of the white pine/red pine/hemlock and
oak/pine forest types.

The pipeline route also traverses agricultural land and other open
areas in non-forested native vegetation. Many of the open areas are
dominated by vegetation that is in an early stage of secondary
succession. Often, these sucéessionol areas (also referred to herein as

‘other open lands") will become dominated by forest vegetation which
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is typical of the various forest zones through which the pipeline traverses.

The process of secondary succession on abandoned agricultural lands

generally proceeds from annual and perennial grasses and

herbaceous plants, such as goldenrod, teasel, and various composites;
to shrubs such as dogwood, spirea, honeysuckle, and yiburnum; to éorly
successional tree species such as white pine, aspen, maple, and birch;
and ultimately 1o mature forest vegetation typical of the major forest
zones. | |

In addition to these upland vegetation types, the pipeline route
traverses areas in which various types of wetlands are present. The
alignment of the pipeline so as to avoid or minimize wetlands crossings
(to the extent practical) was a primary routing cri’rério. ‘Wetlands
avoidance continues i‘o be of prime importance to Iroquois, and as
biological field investigations are completed of wetlands, lroquois will
continue to pursue minor route refinements to reducé or avert wetlands
crossings, if possible,

For the purposes of this repor’}, wetlands along the route have
been delineated according to the federal uniform procedures (1989),
as well as based on ’rhe prevalence of hydric and aliuvial soils -- the sole
basis on which regulated wetlands are defined in Connecticut. These
include soils identified by the USDA SCS as poorly and very poorly
drained, alluvial, and floodplain soils (see Appendix D). Maps showing
the wetlands along the route are included in Volume 2. The following
discusses the wetlands along the route, by general vegetation type.

The wetland types that occur along the Iroquois route are
identified based on a wetland classification system developed by the

USFWS for the National Wetland inventory (NWI) (Cowardin et al. 1979).
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As shown in Appendix D, the route traverses approximately 7.8
miles. of Connecticut designated ‘wetland areas. These figures dre
based on an analysis of published soil surveys and maps, as well as NI
maps, 1989 aerial phofogrcph-y, and general field observoﬂohs (é.g.,
from road crossings and from walkovers of selected properties on which
landowner permission was obtained).

The wetland types crossed by the route include forested swamps
(palustrine forested), shallow or deep (emergent) marsh (palustrine
emergent), shrub swamp (palustrine scrub-shrub), wet meadows
(palustrine emergent), and bays. In addition, intertidal flats along the
Housatonic River are traversed. The most common wetland ’rypes‘

encountered are forested and shrub swamps.

1V.4.2 Wildiife Resources

Wildlife inhabiting the region traversed by the pipeline are
adapted to the differém‘ habitats available. Certain species have
distinct habitat preferences or requirements and are found only in certain
areas, whereas other species are more or less cosmopolitan in their -
distribution within the various habitats available. While overlaps of
distribution between habitat types commonly occur, most wildlife
species do have specific habitat preferences that are generally
reflected in their distribution.

Because the pipeline route encompasses most of the major
vegetation types found in Connecticut, it is likely that most of the
common wildlife species occurring in the state will be present along the
route. The following discusses some of the wildlife species that are

typical for each of the major vegetation types found along the pipeline
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route. Wildlife species of special concern, including federal or state-

listed endangered or threatened species, as well as critical wildlife areas
that may be located in the vicinity of the Iroquois route also are

described.

Forestland
Forest vegetation is the most abundant vegetation type along the
'pipeline route in Connecticut. In general, forest vegetation supports a
high diversity of wildlife by providing a voriew‘y of food sources and
covér. Many wildlife species exhibit a specific preference for either
coniferous or deciduous forest types, or for various age classes of forest
stands; whereas other species are more ubiquitous and may be present
in .a wide range of forested habitat types. In addition, wildlife species
rrlmcy exhibit seasonal habitat preferences.
| Mammal species which generally can be expected to occur in
forested vegetation types along all or portions of the pipeline route
include: white-tailed deer, eastern or New England cottontail, raccoon,
coyote, gray and red fox, striped skunk, chipmunk, gray and red squirrel,

flying squirrel, Virginia opossum, and numerous small mammals such as

deer mousé, white-footed mouse, red-backed vole, woodland

jumping mouse, and various species of shrews and bats.

Numerous bird species utilize forested .hobh‘ofs along the route,
either as year-round residents, breeding residents, or transitory migrants.
Birds typical of forested areas, but necessarily common, include raptors
such as the great-homed owl, barred owl, screech owl, Cooper's hawk,
goshawk, sharp-shinned hawk, red-shouldered hawk, and broad-

winged hawk; gallinaceous birds such as ruffed grouse, and wild turkey;
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woodpeckers including the red-bellied, downy, hairy, pileated, as well
as the yellow-bellied sapsucker and common flicker; and numerous
species of songbirds including flycatchers, swallows, chickadees and
nuthatches, crows and jays, wrens, kinglets, thrushes, vireos, warblers, and
sparrows. | | | |
Many species of reptiles and amphibians, collectively referred to
as herptiles, also occur in forested areas in Connecticut. Herptiles which
may occur in forested areas along some or olil of the route include
salamanders such as the eastern newt and redback, two-lined, blue-
spofted, spotted, tiger, Jefferson, marbled, slimy, and dusky
salamanders; toads and frogs including the American toad, Fowler's
i‘éad, wood frog, and gray tree frog; the eastern box Tdﬁle; and snakes
including common garter, eastern ribbon, hoghose, racer,

copperhead, and timber rattlesnake.

Aciive and Abandoned Agriéultural Lands

Agricultural and open lands support wildlife adapted to early
successional vegetation communities. Species inhabiting these
communities rely on the agricultural crops as well as herbaceous
vegetation, grasses, shrubs, and young trees for food and cover. Open .
lands which are bordered by forest habitat generally support the
greatest variety of wildlife because of the interspersion of different
habitat types (the so-called *edge effect™.

Mammalian wildlife species typical of these habitats include small
mammails such as meadow voles, short-tailed shrews, meadow jumping
mice, and deer mice; mammalian predators such as the red fox,

coyote, short-tailed weasel, skunk, and raccoon; woodchuck; eastern
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cottontail rabbit; and white-tailed deer. Birds typically found in
agricultural and open areas include raptors such as the American kestrel,
red-tailed hawk, and bam owl; ring-necked pheasant; barn vswollows,
crows, robins, cd’rbirds, several species of warblers (e.g.. yellow,
common yellov\dhroc’r\; Nashville, chestnut-sided); finches and sparrows
(indigo bunting, field sparrow, chipping sparrow, northern cardinal, rufous-
sided towhee, house sparrow, song sparrow); and blackbirds (red-
winged blackbird, brown-headed cowbird, common grackle, eastern
meadowiark). |

Herptiles are also abundant in agricultural/open areas. Typical
species include the American toad, eor_;tern spadefoot toad, Fowler's
toad, leopard frog, pickerel frog, garter snake, ribboh snake, brown

snake, ringneck snake, green snake, and milk snake.

Wetlands and Aquatic Habitats

Freshwater marshes and other aquatic habitats, such as streams,
ponds, and lakes, provide excellent habitat for d wide range of wildlife
species. Many of the wildlife species typical of upland forested habitats
(as discussed above) also utilize forested swamps. Simildr|y, shrub
swamps, shallow marshes, and wet meadows are frequented by wildlife
species which are typical of early successional upland vegetation
types. |

However, many wildlife species are found primarily in or closely
associated with wetlands or other aquatic habitats. These include
mammals such as mink, beaver, otter, muskrat, and water shrew; and
birds such as pied-billed grebe, wading birds (great blue heron, green-

backed heron, yellow- and black-crowned night herons, American and
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least bitterns), rails (yellow, sora, black, Virginia), waterfowl (mallard,
black duck, teal, wood duck, Canada goose), raptors (marsh hawk,
short-eared owl), snipe, woodcock, black tern, belted kingfish, tree
swallow, marsh wren, waterthrush, prothonotary warbler, and swdmp
sparow. |

Herptiles are particularly adapted to wetlands cnd aquatic
habitats. Typical species include most of the salamanders at some hme
in their life cycle; frogs such as spring peeper, cricket frog. mink frog,
bullfrog, green frog, leopard frog. and pickerel frog; turtles such as
snopplng turtle, stinkpot, and mud turtle, spotted turtle, bog turtle, wood
Turﬂe painted turtle, and Blondmgsfurﬂe and the non‘hern water snake.
Coastal Areas

Coastal areas in general encompass many valuable wildl‘ifé
habitats, including:

o) Open water areas, such as bays. coves, rivers, and
Long Island Sound itself:
Tidal marshes;
Mud fiats;

Sandy beaches; and

0O O 0 o

Offshore islands.

Open water, marshes, and mud flats produce vast quantities of
essential food for birds, including insects, worms, ‘amphipods, crabs,
clams, snails, finfish, widgeon grass, wild rice, and eeigrass. Beaches
and islands provide very specialized and limited »nesﬂng habitats for a

number of rarer species.
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Birds that occur in the coastal area include summer residents, |
spring and fall transients, and winter residents. Summer residents oré; for
the most part, those species that actually breed on the coast. Some
characteristic mdrsh breeders are the seaside sparrow, shorp-foiled
sparrow, clapper rail, mallard, and black duck. Herons and egrets such
as the great blue heron, black-crowned night heron, and snowy egret
feed in the marshes and mud flats and nest on low trees and shrubs on
offshore islands. Beaches are used as nesting areas by common,
roseate, and least 1er_ns, as well as by the threatened piping plover.

Transients generally are sighted along the coastline in the greatest
abundance durihg migration from AugusT.to November and from March
through May. Several groups of birds are particularly noll‘oble as coastal
migrants. These include the shorebirds, birds of prey, and WO;ferfowl.
Shorebirds, including plovers, turnstones, sandpipers, and yellowlegs,
nest in the arctic tundra and winter as far south as South America. During
migration they stop in the Connecticui-Long Island area to fee_d in the
fidal marshes and mud flats. Birds of prey, including the endangered
peregrine falcon, often congregate along the coast, mainly in outu‘m'n.

One of the most important groups of migrants that move along the
coastal area are waterfowl, many of which winter along the coast and
form a prominent group of wintering coastal birds. Significant

concentrations of ducks winter in Long Island Sound and the protected

coves. Greater scaup, black ducks, mallards, and Canada geese are -

the most abundant wintering species, but others, including red-breasted
mergansers, common goldeneyes, buffleheads, scoters, American
widgeons, canvasbacks, and oldsquaws, also have significant

populations. Species occurring less frequently include gadwalls, pintails,
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green-winged teal, shovelers, ruddy ducks, redheads, ring-necked
ducks, snow geese, and brant. | |

Cetaceans (whales) and pinnipeds (sécls) are occasionally
observed in Long Island Sound. Such occurrénces are relatively rare,
.however. because the Sound is largely cut off from the Atlantic where
these species typically occur. Sightings are usually more frequent in
winter than in the summer. Harbor seals are sometimes seen near rocks
off Stonington and Groton, and one was seen in the lower Housatonic
River. On rarer occosiohs, odon’roce"re whales (harbor porpoise) may
be sighted in the Sound or major tidally influenced rivers. In very rare
instances, as in 1975 near Groton, finback whales have beached along

the shoreline.

Species of Commercial or Recreational Imponance

Several wildlife species iikely to be present along the rd/u’fe are
commercially or recreationally important. These include those wildlife
species that are hunted for sport or frapped for their commercial value.
Tables A-3 and A-4 in Appendix 3A of lroquois' 1988 Resource Report No. 3
identify those species of birds and mammals that are legally hunted in

Connecticut, as well as those mammails that are trapped.

VA3 Freshwater Fisheries

The Iroquois route will cross 43 streams and 4 rivers in Connecticut
(see Table 1V-4). These s’rreofns and rivers include boTh upiand
(headwater) and lowland types, as well as the tidally influenced
Housatonic River. Various physical and chemical parameters, such as

temperature, dissolved oxygen concentration, current, and substrate
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composition, determine the type of fishery and benthic communities
associated with each of these streams. In addition, tidal intrusion will
influence the type of 'orgonisms ’rhof will be present at the Houso’rorjic
River crossihg. |
Upland or headwater streams are generally characterized by
moderate o steep surrounding topography, resulting in swift currents
over boulder, cobble, or gravel substrates. The velocity of the current
pre\xenfs deposition of silt and other fine particulate matter. Water
temperatures are usually low (<70 degrees F), and dissolved oxygen
concentrations are high as a result of both the physical contact of the
turbulent waters with atmospheric oxygen (such as found in riffle areas),

and the higher solubility of oxygen in water with a lower temperature.

Fish inhabiting these types of streams are of the cold-water variety, |

~most notably including members of the Salmonidae (salmon and trout),
| \;vhich are specifically adapted to such environments. Associated
benthic macroinvertebrate communities are characterized by the
presence of suspension feeders, such as the members of
Hydropsychidae and Simulidae, as well as carnivorous members of
_Ephemeroptera, Plecoptera. and Irichoptera. These organisms are
usually found in riffle areas, and are important food sources for trout.

In lowland streams, the surrounding topography is less undulating
“and results in streams with comparatively slower currents than found in
upland or headwater streams. Streams of this type, such as the Still River,
usually drain larger watersheds, and include the major rivers and their
larger tributaries within the project area. The slower currents in the streams
increase the deposition of fine particulate matter, resulting in bottom

substrates composed of silt, sand, and organic material,

Iv-38

e




Compared to upland s’rrecnms,' lowland s}reoms also generally
have higher maximum temperatures, lower dissolved oxygen
concentrations, and higher Tuvrbidh‘iés. Because these conditions are
generally not suitable for cold-water fisheries, lowland streams usually
support only warm-water species. Typicdl warm-water species of
recreational value include smallimouth and largemouth bass. bluegill
and sunfish, yellow perch, and chain pickerel. However, where ambient
condh‘ions permit; lowland streams may also support resident cold-water
fish populations.

Macroinvertebrate organisms found in lowland streams are
chorociens’ncolly tolerant of high temperatures ond snﬁohon (Turbldn‘y)
and are adapted to living on or in soft substrates. Bem‘huc communities
dominated by Chironomidae and Qligochaetae are generally .
indicative of warm-water or disturbed dquoﬁc habitats.

The fishery resources in the streams and rivers crossed by the
pipeline route may generally be classified as either cold-water or warm-
water. In general, cold-water 'fisheries are considered to be more
sensitive than warm-water fisheries because the fish species which
comprise cold-water fisheries are less tolerant of habitat disturbance and
poor water quality. In addition, cold-water fisheries are considered by
many to provide greater recreational and aesthetic value.

Although most of the streams and rivers crossed by the pipeline
route provide some recreational fishery resources, several streams have
been identified as being particularly important from a recreational
standpoint (see Table IV-8). Some of these streams are important
because they support self-sustaining (i.e., native) trout populations, while

others are stocked with hatchery - raised trout.
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Table V-8

Important Fisheries Resources

In Rivers and Streams Crossed by the Pipeline

County/Town Stream or River Principal Fisheries
Fairfield
Sherman Wimisink Brook Native trout
Litchfield
New Milford Morrissey Brook High-quality fishery, stocked
‘ trout
Bullymuck Brook Native trout
v Rocky River Unknown
Fairfield
Newtown Pond Brook Stoc.ked trout
Pootatuck River Stocked trout
Shelton Farmill River Stocked brook, brown,
rainbow trout, searunbrown
trQut
Stratford Housatonic River Striped bass, blue fish,

winter flounder, searun
brown trout

Source: DEP (Orciari 1986); FERC DEIS Appendix E 1989
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Anadromous Fisheries

In addition to cold-water and warm-water fisheries,"‘bo’rh the
vH’ouscn‘onic and Formill rivers support small populations of anadromous
fish. Anadromous species of importance which may occur there include
the striped bass; American shad; and blue-back herrin'g. The shortnose
sturgeon may be present in the lower Housatonic, but this has not been
confirmed.
V44 Description of Unique Ecosystems or Communities
Vegetation

In the general vicinity of the route through Connechcu’r various
umque or unusual geologic, hydrologic, and edophlc (| e., soil)
conditions exist which support unlque plant communities or crn‘icol
habitats. The lroquois route in Connecticut traverses within 1.5 miles of
various identified unique plant communities, many of which are
designated as Natural Areas — that is, areas that are significant for one or
more of the following reasons: geologic, hydrologic, biologic,
archaeologic, cultural, aesthetic, or research/educational ospecfs (see
Table IV-9). Four of these Natural Areas are traversed by the pipeline
route: Candlewood Mt. Trail and Kelley Slide Natural Areq; Still River
Meanders Natural Area; Paugussett State Forest Natural Area: and the
Bbys Halfway River Cave Natural Area. With the exception of these four
natural areas, none of the communh‘ies. which contain assemblages of
plant species of concern are traversed by the Iroquois route.

The route is within the ranges of éeverol plant species that are
considered species of concern by either the federal or state

governments. Each agency has i‘fs own system of determining the status
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of these species of concern, the details of which are provided in Table
V-10. _ | |

Only one federally endangered plant species is khown to
potentially occur in the general vicinity of the pipeline route -- Thé small-
whorled pogonia (sotria medeoloides). The small-whorled pogonia,
one of the rarest orchids, is endangered because of habitat losses and
specimen collecting (USFWS 1980a). It occurs in small colonies in dry
woodlands from New Hampshire and Vermont, south to ‘North Caroling,
and west to lllinois and Michigan. No extant or historic populations of the
small-whorled pogonia are known 1o occur within 1.5 miles of the Iroquois
route. However, historic records of the small-whorled pogonia are
known from Litchfield, Fairfield, and New Haven coum"ies (Mitchell and
Sheviak 1981).

In addition to the small-whorled pogonia, the northern monkshood
(Aconitum noveboracense) is listed by the federal government as
threatened. The norfhérn monkshood prefers rich woods, ‘shaded
ravines, and damp slopes, generally associated with exﬁemely steep
talus slopes or cliffs of either sandstone or limestone. No records of the
northern monkshood are known for the area within 1.5 miles of the route
(Hanlon 1986; Sperry 1988; Von Oettingen 1988).

In addition to the threatened or endangered status, the federal
government has identified plant species as "candidates” for listing. Two
plant species designated as "C2" candidate species are khown to
have occurred within 1.5 miles of the pipeline route (see Table V-10);
these include the quillwort (Isoetes sp.) and Parker's pipewort
(Eriocaulon parkerip). The "C2" species are those which are likely suitable
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Table IV-10

Descriptions of Designation Status For
Species of Concern Identified By The
Federal Government and Connecticut

- Status
Designation

Description of Status

Federal

ct
ci
c2
., 3B

ac

"Endangered Species,” determined by the U.S. Department of the Interior to be in
danger of extinction throughout ail or a significant portion of its range.

“Threatened Species,” determined by the U.S. Department of the Interior as likely to
become an endangered species within the foreseeable future throughout all or a
significant portion of its range.

Candidate, Category 1 - Taxa with sufficient information to list as endangered or
threatened. ’ ‘

Candidate, Category 1 - Taxa with sufficient information to list but no known extant
sites (believed extinct).

Candidate, Category 2 - Taxa which may be appropriate for listing but for which more
data a re needed.

Taxa no longer considered taxonomically distinct by the U.S. Fish and Wildlife
Service, and thus not appropriate for listing. ’

Taxa shown to be more abundant, widespread, or better protected than previously
thought and, therefore, not in need of official listing.

Connecticut Naturat Diversity Data Base

Present Designation

1

6 N
7

Proposed Designation

Rare Species; 1to 5 occurrences in state. Rare species are those which are
currently present, but usually as isolated populations at less than 5 stations.

Infrequent or Declining Species; 6 1o 12 occurrences in state. Infrequent species are
defined in category #1, but stations may number up to 12. Declining species are
those undergoing a longer-term decline in numbers; there may be more than 12
stations.

Range or Habitat Limited Species; species that are very iocal in Connecticut
distribution, but with greater than 12 occurrences. Some may be common within
restricted areas. All are rare because their habitat is uncommon in Connecticut or by
being at the edge of their range. ‘

Species Reported Between 1945 and 1975; species with no
presently documented Connecticut populations.

Species of Indeterminate Status: spec?es that have been included on the list but for
which insufficient data are available to place them in another category.

Species Possibly Extinct in State; not reported since 1945.

Unsubstantiated Record.

E =Endangered .
T = Threatened
Sc = Special Concern

Source: Connecticut DEP Natural Resources Center 1986, 1988, 1990.
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candidates for listing as either threatened or endangered, but for which
additional data are needed to support the designation. |

The Natural Diversity Ddto Base, which is maintained by the DEP,
lists plant species of state concemn. A species is lisfed and cofegbrized if
it meets the criterion of having 12 or fewer extant populo_ﬁons which have
been reported since 1975. The Natural Diversity .Do’ro Base was
consulted in 1986, 1988, and 1990 to determine the presence of
designated species of concern within 1.5 miles of the lroquois route in
Connecticut. As shown in Table IV-11 there are various reported locations
of plant species of special concern within 1.5 miles of the pipeline route.
Threatened and Endangered Fish and Wildlife Species ’

The federal government (i.e., USFWS and NMFS), as well as
Connecticut, have identified fish and wildlife species which are
threatened, endangered, or otherwise of spécicl concern within
Connecticut.

The federal government has listed the eastern cougor,"lndicno
bat, bald eagle, peregrine foléon, and shorinose sturgeon as
endangered in Connecticut. In addition, the piping plover is listed as
threatened along the east coast of the United States, induding’”Long
Island Sound. ‘

Of these endangered and threatened species, only the bald
eagle, peregrine falcon, shortnose sturgeon, and piping plover could
occur in the portions of Connecﬂéu’r through which the pipelihe route
traverses (Gill 1986; Joseph 1986; Hanlon 1986; Von Oettingen 1988; Sperry
1988; Patch 1988). Although marine mammals, including endangered

whales, may occur occasionally in Long Island Sound, the area in the
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vicinity of the proposed pipeline route does not constitute normal habitat
for Thése species. _

The peregrine falcon occurs primarily as a migrant throughout the
region traversed by the pipeline. The peregrine frequents coastal areas
and major rivers, and is known to occur in the coastal areas of Long
Island Sound. The principal cause for the peregrine's endangered status
| is the accumulation of chlorinated pesticide residues in the environme_m‘,
which causes reproductive impairment and eggshell thinning (USFWS
1980). Cooperative rearing and release (i.e., hacking) programs are
currently being conducted by the USFWS in several northeastern states in
an attempt to establish viable falcon populations ind‘he eastern United
States. These programs involve the release of adult birds, as well as the
placement of young birds in nest ofeos where food is provided until the
‘birds fledge. None of these rearing and release sites is located along
- the preferred route of the pipeline, and the only potential for peregrine
falcons to be found in the vicinity of the proposed pipeline would be
during migration.” Although migrating falcons could occur anywhere
along the lroquois route, the most likely areas would be along the
shoreline of Long Island Sound. |
The bald eagle is primarily riparian in distribution, and nests,
forages, and overwinters in proximity to coastal areas, lakes, and rivers.
Causes for the decline of the bald eagle to its endangered status
include lowered reproductive success as the result of pesticide residue
contamination, illegal shooting, significant reduction of undisturbed
nesting habitat, and significant habitat alteration (USFWS 1979). The bald -
eagle nests and migrates in the région traversed by The entire proposed

Pipeline route. No active bald eagle nests are known to occur in the
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vicinity of the proposed route (Gill 1986 Joseph 1986; Von Oettingen 1988;
Spermny 1988; Patch 1988). '

Winter concentrations of eagles are uguolly found in ossqcioﬁon
wi'Th major rivers. In the vicinity of the pipeline route in Connecticut,
eagles are known to winter along the Housatonic River. Eogles'ore
usually found in fast water areas which remain free of ice.

The portion of the Housatonic River beldw Stevenson Dam which is
0.8 miles from the Iroquois route in the Town of Monroe, is an important.
bald eagle wintering area (Bogue and Jackson 1986), most likely
because the fast water below the dam keeps the water from freezing
and provides open water for feeding. _

The shortnose sturgeon inhabits inshore coastal areas and
estuaries of the Atlantic Ocean. During the spawning period, this fish is
attracted to major freshwater inflows of large rivers, which it ascends
during its anadromous migration. Impoundment and pollution of its
spawning habitat are the principal causes for the decline of this "species.
Population of shortnose sturgeon are thought to occur in the tidally
influenced portions of the Housatonic River, but there hove_'been no
recent confirned sightings (Ludwig 1986; 1988; 1990; Gunn 1990).

Piping plovers are found along sandy beaches in coastal areas
or inland lakes, or on alluvial islands of mud, sand, or gravel in rivers. They
nest and feed along open shorelines with little vegetation. The primary
threats to the piping plover are modification and destruction of habitat
and disturbance to nesting adults and newly hatched chicks.

In the vicinity of the Iroquois route in _C'onneéﬁcuf, breeding
popuiations of piping plovers ‘ore found on Milford Point, a National

Wildlife Refuge lo¢ated 2 to 3 miles west of the pipeline landfall at Milford
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in Silver Sands State Park. At present, between two and four pairs of

plovers are known to nest on Milford Point.

State-listed Speciés of Concern and Critical Wildlife Habitats

In addition to the federally designated threatened or
endangered species, Connec’ricuf has identified species of sbeciol
concern which are in need of some protection.

Eleven such sightings of wildlife species of special concern have
beeh reported to occur within 1.5 miles of the pipeline route (see Table
IV-12). These species include the common loon, golden-winged
warbler, cliff swallow, Cooper's Hawk, purple martin, timber rafflesnake,
Swomsons thrush, five-lined skink, least tern, and grosshopper sporrow
(Murray 1986; 1988; 1990). None of the repor’red locations of these species
of concermn is in the immediate vicinity of the pipeline right-of-way. The
nearest reported sites are records for the cliff swallow and purple martin
located 0.2 miles from the pipeline route in New Milford. ,

in addition to the known locations of either federally or state-listed
wildlife species of concern, the DEP has identified other wildlife hdbh‘o’rs
of special interest or value. These include significant wetlands and critical

habitats for wildlife species of special interest (see Table V-13).
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IV.5 MARINE RESOURCES |

This section describes the environmental features of Long
Island Sound in the vicinity of the marine pibeline route. These include
physical characteristics (e.g., salinity, currents, tides); bcthymetry,

geology and sediments; and water uses and quality.

IV.5.1 Physical Characteristics

Long Island Sound is a large estuarine mixing basin encompassing
approximately 928 nautical square miles (1,229 square miles)f It is
approximately 113 miles long with a maximum width of 21 miles near the
Quinnipiac River in Connecticut. _

The eastern end of the Sound is delimited from "rhe mbre opén
coastal waters of Block Island Sound by Fisher's Island, Great Gull Island,
and Plum lIsland. This eastern-most portion of the Sound is commonly
referred to as "The Race”. The western portion of the Sound is bounded
by a fidal strait—-the East River. |

The mean depth of Long island Sound is approximately 65 feet,
with maximum depths of 328 feet in the east end and 115 feet in the
central and western basins. Its total volume is estimated to be 16.8 x 1012
gallons, or 15.4 cubic miles (USGS and NOAA 1973).

Long Island Sound is a polyhaline estuary receiving its principal
freshwater input from the Connecticut, Housatonic, Thames, and East
rivers. The Connecticut River alone supplies 70 to 80% of the freshwater
input into the Sound. As a result of the influx of freshwater, a two-layer
stratification of the water column occurs. An upper freshwater layer flows
seaward while a lower, saltwater layer migrates up-estuary. This classic

estuarine flow is a function of the net interaction of freshwater influx, friction,
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and tidal mixing. Because tidal motion is moderate in the Sound, mixing
occurs at most depths and vertical ex‘ch‘onge occurs downward as well
as upward. Thus, a moderately stratified estuarine basin is producéd.
The two-way vertical mixing causes the salinity of both upper and lower
layers to increase seaward, with the salinity of the deeper layer always
exceeding that of the surface. This vertical exchange tends to bring a
greater volume of water to the surface layer, increasing both seaward
surface flow and up-estuary flow in the deeper layer.

The eastern third experience minimum tidal range (2.5 feet) and
maximum strength, while the western region is subjected to maximum
tidal range (7.3 feet) and minimum s’rrengfh Average current speed at
ﬂood and ebb tide is 1.4 knots measured at a location opproxumo’rely 1.3
miles offshore from Eatons Neck, Long Island. The vonoﬁon in tidal range
and current strength generates a 12.4-hour period of oscillation, which
_‘ produces a large, resonant, co-oscillating tide that is heavily damped
oy tidal friction from the main lunar component. This produces a mixed
semidiurnal configuroﬁon within the Sound.

Current patterns in the Sound and adjacent estuarine realms are
due to the effects of tidal streaming, estuarine circulation,
meteorological stress, basin shape, and bottom topography. The
surface and near-surface circulation is fairly well defined, and
corresponds well with observed wind patterns (Bokuniewicz 1976). A
predommom‘ easterly surface drift merges with a cyclonic current
following the shoreline in the western end. This produces a weak
anticyclonic eddy in the broad central region. Another anticyclonic
eddy, of strong current strength and smaill size, is found between the

mouth of the Connecticut River and Long Island Shoal. These eddies
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appear to supply water to an eastern drift that parallels ‘The Long Island
Shore and moves out through the eastern passes. At the eastern end,
surface water flows out of the Sound into Block Island Sound, and
oceanic bottom water flows into the Sound through a channel known as
'The Race". In addition, a U.S. Army Corps of Engineers study (1977)
found the mean currents to be the dominant energy serCe for sediment
transport.

Wave data obtained at Western Long Island Disposal Site No. 3
(Eatons Neck) indicate that little disturbance of the vboh‘om at the
disposal site by wind-generated waves is probable (U.S. Army of Corps
of Engineers 1977). Sufficient wave heights develop only durihg easterly
winds of prolonged duration, since there is little effecﬂvé fetch from any
other quadrant. Normally, winter storm winds do not maintain a
consistent direction long enough to develop wave heigh’r-fd—lengfh
ratios large enough to disturb the bottom in water depths greater than 55
feet. The principal effect of wind on the bottom in the deeper waters is
apparently to increase tidal stream turbulence. _

Temperature gradients vary seasonally, with the western part
exhibiting lower values during wirﬁer and higher temperatures in summer.
- Surface water temperatures range from 34 to 66 degrees F in the eastern
end and 32 to 73 degrees F in the western end. A slight vertical
temperature profile occurs during the summer with surface temperatures
ranging from 68 degrees F in the western end and 64 degrees‘ F in the
eastern section, and bottom temperatures of 63 degrees F and 61
degrees F, respectively. Maximum differences between surface and
bottom temperatures are opproximotely 9 degrees F in the central
Sound (Riley 1959).
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The chemical regime of the Sound and its estuaries is strongly
influenced by the two-layer movement system created by the estuarine
circulation. Well-oxygenated, cold, dense, saline woférs occur below
the surfoée throughout a large area of the eastem Sound. Warmer, less-
oxygenated freshwater of lower density remoihs at the surface and is
flushed out to sea. As a result, lighter suspended inorganic and organic
materials, including pollutants from inland sources, reside in the surface
layer and are carried seaward. Ah‘ernoﬁvely; nutrient-rich bottom waters
circulate to the surface to maintain equilibrium. |

Horizontal and vertical variation of the Sound's chemical
parameters are directly influenced by its bathymetry and interaction with
waters from Block Island Sound and freshwater input from coastal rivers.
Freshwater drainage and the two-layer transport system tend to
develop and maintain a vertical salinity gradient throughout the Sound
(Riley 1959). During the fall and winter, mixing destroys these vertical
gradients and promotes an isohaline column (Kester and Courant 1973).
An east-west salinity gradient also occurs in the Sound, ronging from 31
parts per thousand (ppt) at the Race to 25 ppt at the extreme western
end.

Oxygen cbncem‘roﬁons in the surface waters of Long Island Sound
reach supersaturation during the spring phytoplankton bloom, as
production of oxygen by these organisms (mostly diatoms) exceeds
utilization. Oxygen content of ’r_he bottom water declines during the
spring bloom and early summer, corresponding with phytoplankton
fallout from the surface layer. Subsequent bacterial decomposition of
the organisms results in a net utilization of oxygen in the bottom layer,

causing minimum oxygen saturation values of 50%. During the fall and
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winter, the Sound's waters are undersaturated with respect to oxygen.
This is due to (1) an increase in ven‘icvql mixing and advection in_ the water
column as a result of the breakdown of stratification, and (2)v a
corresponding oxidation of nutrients by benthic and pelcgic
microorganisms with no photosynthetic recharge of oxygen in the
surface layer. |

V5.2 Bathymetry

The overall bathymetry of Long Island Sound is voried.‘ However,

ih general the bathymetry is rougher in the western part of the Sound than
in the eastern part.

o The pipeline route will traverse areas of relatively regular
bathymetry between Milford and Northport. Speciﬁcolly,"fhe pipeline will
enter Long Island Sound at Silver Sands State Park, and will fraverse due
~south. The alignment is approximately 2,000 feet east of a tombolo and
| éhorles Island. The tombolo (a large spit of sand that extends seaward
toward Charles Isiand) is a locally uniqué depositional feature. The
tombolo consists of sand, gravel, and cobbles. Although awash at high '
tide, it is almost entirely exposed at low tide. This nearshore area consists
of a broad gently sloping platform, which slopes to a 25foot water
depth at a distance of approximately 1.3 miles from shore. At
approximately the 25-foot isobath, the proposed alignment turns west,
passing north of Stratford Shoals, and then broceeds on a southwest
heading to Northport.

Stratford Shoals is an area of rough bathymetry (particularly within a
2-mile segment just north of the shoals), thought to be dominated by
megaripples, i.e., a small field of bedforms in which seafloor erosion and
relatively steep slopes could occur (J.P. Kenny 1986a). This is the only
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areq of irregulor bathymetry along the l"roquois route. A further discussion
| of ’rhis. irregular bathymetry is presented below under geological-
constraints.  Water depths in Long Island Sound along the offshore
portion of the lroquois route range typically from 60 to 100 feet. The
rmaximum water depth along the route is 115 feet, which dccurs‘in the
central basin of the Sound.
V53 Marine Geology
Long Island Sound was formed as a result bf a series of geologic,
events, dating to the paleozoic age when the proto-Atiantic Ocean was
formed and occupied parts of what is now the Atlantic Coastal plain. Of
’ pr'incipol significance in the formation of the presem‘-doy Long island
Sound are the repeated ice events during the Pléistocene age.
Specifically, as the ice wifhdrew north from the Long Island area to the
‘mainland, terminal moraines and large volumes of glacial outwash were
deposited adjacent to the present north shore of Long island and
blocked the ecs_Tem and western ends of the present Sound. This
created a freshwater lake (Lake Fiushing) at the location of the present- -
day Long Island Sound.

In this environment, lacustrine clays were deposited. Further, as the
continental ice sheet com‘inﬁed to retreat, large amounts of outwash
were deposited over the clay by the glacial rivers that emptied into
Lake Flushing. At the same time, similar deposits from outwash and
terminal moraines were laid down along the southem shore of the lake
(i.e., the present n’on‘hern shore of Long Island). About 11,000 years ago,
Lake Hushing drained when the blockage at the eastern end was

breached. Subsequently, as the sea level rose and invaded the areaq,
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the existing deposits were reworked in the littoral zones and by strong |
bottom currents, and Holocene marine deposits were laid down.

This: geologic history has created an identifiable stratigraphic
succession of sediments in Long Island Sound. Figure V-1 shows the
distribution of the stratigraphic profile crossed by the proposed lroquois
route. The deepest unit is the crystalline bedrock which forms the
stratigraphic basement complex. This formation, which outcrops near
Milford, consist primarily of subparallel belts of metamorphic and igneous
rock of Early and Middle Paleozoic age. They are mainly schists,
gneisses, and granites, cut in places by dikes of Triassic diabase.

The basement complex is overlain by semicdnsolidcn‘ed coastal
plain sediments of primarily Cretaceous age. These sediments, in
ascending order, consist of: the Raritan Formation (fine to coarse sand
interspersed with beds/lenses of primarily clay, silt, clayey and silty sand,
and some lignite and pyrite); the Magothy Formation (fine to coarse
sand with interstitial clay, silt, and lignite); the Monmouth Group
(interbedded marine deposits of clay, silt, and sand, containing much
glauconite ond_ lignite); and the Mannetto Gravel (stratified fine to
coarse sand and gravel) (Jensen and Soren 1974). The coastal plain
sediments are freo’red as a single seismostratigraphic unit.  In the
geologic sense these sediments are considered to be bedrock
(because of their age); however, they are not particularly rock-like, and
are regarded as soils from an engineerihg viewpoint. |

Glacial ice-contact deposits, primarily of late Pleistocéne age,
comprise the next unit in the stratigraphic column. The glacial deposits
include drift, moraine, and till. In the vicinity of Milford, the fill is

predominantly silty sand with frequent cobbles and boulders. The
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composition of the offshore glacial deposits is unknown. Descriptions of
the till and drift deposits on Long Island indicate only that it contains grain
sizes rdnging from clay to boulders.

The glacial ice-contact deposits are overlain by lacustrine clay,

- which was deposited during and immediately after the retreat of glacial

ice from Long Island Sound (i.e., when the area was a lake). These

deposits attain a thickness of more than 300 feet in basin areas.

A glacial outwash overlies the lacustrine deposit. Toward the ,

center of the Sound, the outwash deposit conforms o the ‘underlying
lacustrine clay, and it is often indis’ringuishdble from it on the basis of
seismic reflection. The outwash deposit-is coarse-grained close to the
Connecticut shore, and grades into fine-grained wheré-h‘ extends into
the center of the Sound. This unit occurs in thicknesses of up to about 300
- feet. |
! The next unif in the stratigraphic succession is referred to as the
‘mottled" or "confused" zone. The unit is relatively thin and rarely
exceeds 100 feet in thickness in the lroquois project area. It was
probably formed as a result of the draining of Lake Flushing, fluvial
erosion, and stream braiding in an estuarine environment as the sea

level rose and the Sound became marine. The textural character of this

unit is probably interbedded sands and silts, and potentially organics,

typical of such deposits

The uppermost unit in the stratigraphic column is the Holocene,
which was formed by the reworking of underlying deposits by modern
hydrodynamic process, and by the deposition of fine-grained marine
sediments. lts textural character varies, but tends to be coarse-grained

in nearshore zones, and fine-grained in water depths greater than about
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30 feet. Aldng the pipeline route it can be expected to vary in thickness
from a veneer to about 50 feet, and averages about 30 feet. The central
portion of the route traverses a déep bedrock basin mantled with
glacial till, morciﬁe, and drift. This basin is filed with a thick section of
lacustrine clay overlain by outwash, which is in turn overiain by thinner
deposits of the “confused” zone and Holocene sediments. Near
Milford, the route crosses a thick section of lacustrine clay and outwash,
- filling what is interpreted to be the glacially overdeepened Triassic valley
(Jacques/McClelland Geosciences, Inc. 1986).

V54 Sediments

O Long Island Sound currently receives sediments primarily from the
Connecticut rivers and the wave-cut cliffs of the noﬁh shore of Long
Island. Secondary sources include exchange with the continental shelf
-and concentrations derived from oceanic influx. Sedimentation is
si‘rongly related to seasonal patterns of freshwater input; spring runoff
delivers mbst of the annual fluvial sediment input to the Sound. This
material is reworked during the rest of the year by tidal currents and, to
some extent, by meteorological turbulence.

Previous investigations of seabed cbndiﬁons in Long Island Sound
(e.g.. US. Coast and Geodetic Survey 1967-1969; U.S. Coastal
Engineering Research Center 1967; Thomas 1985; Ocean Systems, Inc.
1968), indicate that the surficial sediments that the proposed pipeline
traverses include sand and gravel, fine-grained sediments (.e., mud),
and fine-grained sediments overlying sand and gravel
(Jacques/McClelland Geosciences, Inc. 1986). These sediment types

occur along the route in alternating sequences.
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There are no known bedrock outcrops along the route and no
known occurrences of concentrations of boulders in the offshore areas.
However, some areas of boulders or cobbles may be located in the
nearshore areas (J.P. Kenny 1986b).

Sand chd gravel are the primary surficial sedimem‘s encountered
in the nearshore areas along the Iroquois route. The pipeline route also
will cross several large areas where fine-grained sediments occur at the
seafloor. Geotechnical properties indicate that These sediments are
consolidated and are soft at ‘The seafloor, but become progressiVely
harder with depth. Silt size particles also increase with depth. Colloidal
organic matter is present and may cause silty moferiqls to appear to
have high plasticity.

Near portions of"rhe pipeline route, fine-grained sediments also
exist as a relatively thin deposit, overlying sand and gravel. The
underlying sand and gravel is either a sandy facies of the Holocene
sediments, the confused zone, or glacial outwash.

The surficial geology of the Milford shore approach shows that the
backshore of the landfall is composed of glacial outwash, with sand
beach deposits making up the shoreline (Flint 1968). Charles Island,
however, is composed of glacial till. The shore of the island is
dominated by cobbles and boulders up to 10 feet in size, which are the
erosional remnant of the till. The bathymetry around the island suggests
that the till extends to at least 1 mile from the shore along the oids of the
tombolo and the island.

Active sand transport occurs along the shore in the vicinity of the
Milford landfall. Groins extending from shore show accretion of beach

sand on their eastern sides, and erosion on the west, indicating transport
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to the west. Moreover, the shore olohg the land separating Silver and
Myrtle beaches is rocky and apparently eroding despite efforts o stop it

The nearshore area at the vMil‘ford londfoll also is identified as an
area of. pdtem‘iolly significant westward (i.e., toward the tombolo)
erosion (DEP 1979). However, a review of historic shoreliqe changes
near the landfall indicates that the shoreline has remained relatively
stable over the past 150 years, and that the area east of Charles Island is
accreting slightly (DEP 1979). | '

The route has been aligned to avoid both areas of known
contamination (and thus to minimize the potential for the introduction or
reloco’ﬂon of contaminants as a result .of pipeline consfruc’non) and
known disposal areas where non-natural type sediments could be
encountered. In addition, lroquois conducted a sampling and analysis
- program along the pipeline route in Long Island Sound. The results of this
- program, which show that the pipeline will intersect sediments that are
relatively free of chemical pollutants, are summarized below.

Sediment was sampled and analyzed olohg the proposed 26.3-
mile pipeline route across Long Island Sound (ERCO 1987). The‘
objective of the sampling and analysis program, which was conducted
as part of marine geotechnical evaluations, was to characterize the
sediment along the route both physically and chemically. A total of 62
locations were sampled; of these, a total of 19 sediment samples
(cores) from the Milford landfall were tested for environmental purposes.
In addition, 30 samples, including three cores and 27 surface grab
samples, were collected from along the deep-water portions of the

marine route and tested for environmental purposes.
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Both bulk sediment and elutriate tests were performed as part of
the analysis program. Bulk sediment analysis was perfofmed on each
sample to determine grain size distribution, and to identify concentrations
_ of}ToTcI organic carbon (TOC), water content, trace metals (c.opper,
nickel, zinc, merCury, lead, arsenic, cadmium, and chromium), PCBs,
and oi.l and grease. Sediments from the core and grdb samples were
chorcc’rerized in accordance with the sediment classification system
published by the New England River Basins Commission (1980), which is
based on both contaminant levels and sediment characteristics. Using
this system, 24 of the core samples and four df the grab samples were
determined to consist solely of Class | sediment. Class | sediments have
the following characteristics: the sand fraction is 40% or éreoter; the TOC
cbm‘em‘ (via loss on ignition) is less than 5% of weight; oil and grease is at
or below detectable levels of 0.2% weight; and water content is less than
28% weight.

In addition to the bulk sediment analysis, elutriate tests were
performed on seven of the samples that were found to contain more
than 10% sitt/clay (regardiess of Class | categorization); six of the samples
were from Milford (see discussion in the following pcrogro}ph). The
purpose of these analyses was to test the leachability not only of the
constituents that were found in excess of Class | criteria but also of frace
metals and PCBs.

Overoll, 19 samples were analyzed for environmental purposes at
Milford. Of these, 13 met the criteria for characterization as Class |
sediments. The remaining six samples were found to contain silt/clay in
excess of 10% (i.e., ranging from 17% 1o 94%); thus, these samples were

tested further to determine the leachability of trace metals and organics.
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This testing involved the performance of triplicate elutriate ohclyses. The
results ‘of this additional testing showed that none of the mean elutriate
concentration exceeded the federal water quality guidelines (EPA 1986).
In general, the results of the sampling program showed that the
sediments encountered in water depths of less than 30 feet at both
Milford and Northport consist primarily of sands, with the exception of an
oreo} eqst of the Charles Island tombolo, where sediments were found
- to contain higher percentages of silt and clay. In the offshore areq, the
sediments were found to contain higher percentages (74% to 94%) of
sitt/clay.
| Although some trace metals and organic compounds TOC) were
fo'und in the sediments, with the exception of one cére taken at the
Northport landfall, none were found at concentrations that resulted in
violations of federal water quality criteria whven tested for leachability
~(Le., elutriate testing). Thu_s, the construction of the froquois marine
pipeline is expected to have only minor, highly localized water quality

impacts (as a result of near-field turbidity and sedimentation), and

negdligible impacts on the aquatic environment.

V5.5 Marine Biological Reso‘urces

The pipeline route will traverse various marine communities
associated with the intertidal (littoral) and subtidal zone. These habitats
support numerous marine species in Long Island Sound and can be
broadly classified as estuarine dQe to the dilution of the Sound by its
freshwater tributaries.

The subtidal zone is characterized by two mojor' components: the

benthic (bottom) and pelagic (water column) habitats. The subtidal
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zone exists below the spring low tide line. In Long Island Sound, the
upper limit of the brown aigae, LQ[DLD_Q&Q coincides wifh extreme |ow
water spring tides, and formally demarks the upper limit of the subtidal
area. The benthic environment supports a wide variety of mobi'le and
sessile organisms existing within and on the surface of the substrate.
Substratum type is the major factor controlling the disTribu’rion of the
benthic species. The pelagic environment displcys a greater variation in
physical and chemical parameters, such as salinity, nutrient availability,
and dissolved oxygen, than the benthic environment especidally in
areas of freshwater influx. The biota are represented by planktonic
(floating) and nektonic (swimming) organisms, ranging from diatoms to
finfish. | o
The intertidal zone is that area defined by tidal fluctuation along
the shoreline, encompassing the shoreline from mean high to mean low
water during the daily tidal cycle. It also includes additional areas
resulting from extra high and low water as a consequence of the
monthly spring tidal phases. The intertidal zone is represented by_ sand
and mud flats, along with rocky shoreline influenced by tidal splash and
surge. Both benthic and pelagic organisms are represented in this zone.
However, due to tidal fluctuation, intertidal organisms are exposed to
severe environmental extremes, alternating between complete
submergence in seawater to nearly dry termrestrial conditions. The
variation promotes differences in thermal and salinty characteristics,
environmental stability, and nutrient supply. These factors, in combination
with the nature of benthic substrata, determine to a large extent the
composition and structure of the biological communities inhabiting these

areas.
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The biological communities associated with Th'ese intertidal and
subtidal habitats include severol mojor submergent and emergen’r plcn’r
assemblages conswhng of seoweed communities, tidal morshes and
eelgrass beds. Of these assemblages only the seoweed communities
will be crossed by the pipeline. In addition, the pipeline will encounter
assemblages of planktonic and benthic organisms dS well as various

pelagic organisms.

Commercial Marine Resources

The estuarine wctefs of Long Island Sound support a variety of
finfish and shellfish, although less than one dozen species are of
commercial or recreational significance (U.S. Department of
Commerce, NOAA, 1980). The major taxa of importance in Long Island
Sound include finfish, crustacea (Iobsfers, crab, shrimp), and molluéks
(oysters, hard and soﬁ}shell clams, mussels, scallops).

The following discusses the principal finfish, crustaceans and
mollusks likely to be found along the proposed pipeline route in Long
Island Sound, and their importance to fhe commercial and recreational
fisheries. In addition, specific areas in which resources are concentrated
and which are of commercial importance will be identified for each
faunal group. An analysis of the c‘orhmerciiol fishery in Long Island Sound

in the vicinity of the pipeline (E & E 1987) can be found in Appendix 3B to
Resource Report 3: Vegetation and Wildlife (E&E 1988).

Finfish

The finfish that occur in the Sound can be categorized as resident

populations, seasonal migrants, or spurious occurrences. The
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commercial fishery is primarily dependent upon the seasonal migrant
and resident populo;rions. Spurious species such as tropical fish carried
northward in the Atlantic coastal éurrem‘s are of little ecdlogit:ol or
economic importance. As a result, these species will not be discussed
fLthher.

| Seasonal migrants occur in the Sound mostly in the summer and
comprise the bulk of the commercial fishery. The predominant species
include scup (Stenotomus chyrsops), butterfish (Peprilus triacanthus).
striped bass (Morone saxatilis), weakfish (Cynoscion reglalis), summer
flounder (Parglicthys dentatus). and menhaden (Br_e;&gchg tvrannus).

T Resident populations are no'robly more important to the
commercial fishing industry during the colder months of ’}he year. These
species include winter flounder (Pseudopleuronecies americanus),
windowpane flounder (Scophthalmus aguosus), cunner Jautogolabrus
QQ.&Q_&L&L&) blackfish autogga onitis) and the forebeard rockling

(Enchelyopus cimbrius). The winter and widowpane flounder support the
winter trawl fishery in the Sound.

Ofter trawler activities presently occur in the area of the route
across the Sound. During the summer, Trowlérs catch scup, summer
flounder (fluke), weakfish, and butterfish. A menhaden fishery also occurs
in the Sound during the warmer months. Menhaden are pelagic,
planktivorous fish, and since they feed in the euphotic zone, they are
captured with near-surface gear.

Several species of fish migrate into the Sound on a seasonal basis
for spawning purposes. These include anadromous species such as
striped bass and the alosids (herring). The striped bass is a valuable

commercial and recreational species of fish. It generally spawns in the
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freshwater reaches of rivers where moving water keeps the
semibuoyant egg from séh‘ling to the bottom. Spawning does not occur
in the Sound proper. The alosids follow a similar pattern of reproductive
behavior. Nursery grounds for these species are in the higher saline
areas of estuaries, such as the lower Connecfiéut River. They OCCur in
eastern Long Isiand Sound as they migrate from the ocean to the
Connecticut River and back again after spawning. Juveniles migrate to
the ocean in October. | |
Weakfish also spawn in Long Island Sound during the summer, with
eggs and fry occurring between May and August. Juveniles occur in
poys and in the Sound in late summer and early fall. During the winter,
1h|e fish migrate farther offshore. Scup reportedly spowﬁ in the Sound in.
late spring and early summer. Juveniles were found to overwinter in the
Sound in 1971-75 (Thomson 1978), but little current information is available
- on the present distribution Qf juveniles. Butterfish spawn in the coastal
waters near, as well as in, the Sound itself. The spawning season is in
June, July, and August and the eggs are pelagic and positively buoyant.
Summer flounder occur in bays, harbors, and mouths of estuaries in the
Sound during the summer months. They spawn while migrating offshore
in the fall. Menhaden appear in the Sound in April and rem}oin until late
fall. They spawn from April to October in continental shelf water.

Of the resident species, only the wir*ar flounder is of any real
commercial value. Windowpane flounder is caught, but commbnly
used as lobster bait or thrown back. Cunner is regarded as a
recreational species. Blackfish and rockling contribute a low
percentage to total commercial landings. They inhabit bottom areas

and feed primarily on echinoderms and crustaceans.
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Winter flounder is a permanent resident of the Sound. Adults
migrate seasonally, moving into deep water during surhmer and back
to shallow waters or esfuoriés during winter. The adults ’rypicdlly inhabit
mud or grassy o‘reos, but can also be found on sandy, esvfuorine
bottoms. Spcwing_.occurs in the bays of rivers that feed Long Island
sound (e.g., the lower Housatonic River), typically durin‘g December to
May. The eggs are demersal and usually found on mud flats in about 1
foot of water. The larvae and juveniles remain in the bays and inshore
areas until they are at least two years old. Adult winter flounder are
commercially landed prinﬁorily in Block Island Sound, and secondarily in
’rhe eastern ond central sound regions. |

Commercial Finfishing Activities. Commercial ﬁﬁfishing i'n Long
Island Sound is primarily oriented around groundfish (.e., winter flounder,
summer flounder, and scup). Otter frawls are the principal gear used.

Otter trawling occurs in the Sound year-round. The farget species
during the summer months are mainly scup, fluke, and butterfish. In the
winter the predominant species is winter flounder. Lobster is taken
incidentally during the entire year, although the trawlers are only
permitted to offload 100 lobsters per day.

The trawl fishery in the Sound is highly mobile during the summer
months, with Connecﬁcu’r vessels moving freely into New York waters and
vice versa. Of fish caught by fishermen offloading at Connecticut ports,
55% of the catch.is taken from the area bounded by the Housatonic
River on the west and the Connedicu’r River on the east. Eleven percent
of the catch is taken from the area west of the Housatonic River, and the
remaining 34% is taken from the area east of the Connecticut River and

west of the Connecticut/Rhode Islkand border. During January through
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June, the catch is fairly small and constant. However, from July to
October, catch size increases substantially, and the total catch from
those four months represents 55% of the average annual landings from
western Long Island Sound. The landings decreose again in November
and December.

In the vicinity of the preferred Iroquois route, there are several
areas that are heavily fished; the exact fishing locations depend on The
season of the year and the abundance of the target species present. In
general, the Smithtown Bay area (i.e., the area less than 90 feet deep
and between Eatons Neck and Crane Neck) is heavily fished during the
summer months (June through early OcTo_ber). Trawling also occurs near
S’rlronord Shoals and the Middle Grounds during the sumﬁer; winter fishing
similarly occurs in the Stratford Shoals area.

There is wide variation in ’rhé size and weight of otter trawl gear
: gsed in the Sound. The maximum size of gear is dependent in part upon
the size of the fishing vessel and in part upon the bottom characteristics.
The vessel size class composition has remained relatively constant
during the years 1983, 1984, and 1985. In general, about 75 to 80% of the
trawlers fishing the Sound are less than 50 feet long. The gear used by
these vessels is relatively lightweight. The trawl doors are the
conventional wood and steel rectangular design and weigh up to 400
pounds eoch.» The weight of the doors is restricted by the winches
placed on board the vessels. The trawlers use drag chains or “tickler”
chains, which may weigh more than 150 pounds.

There are, however, several large vessels (60 feet plus) that fish in
the Sound. These vessels are offshore trawlers and are equipped with

heavier frawling gear. The otter trawl doors on these vessels can weigh
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up to 1,000 pounds each. Many of the trawlers also use roller gear in

parts of the Sound. For example, in the vicinity of Stratford Shoals and

Middle Grounds, roller gear makes otter trawling more effective |

‘because of the rough bottom characteristics. |

In addition to groundfish, the menhaden fishery has also opefcn‘ed
in the Sound in the past. Historically, the menhaden ﬁéhery was a viable
industry in the Sound since the mid-18005; However, fishing activity
currently is at a low point because of declines in the species
abundance.

The operating characteristics of the menhaden fishery differ
considerably from the otter trawl fishery. A large menhaden fishery
operating unit consists of a mother ship, two purse boofs, and a spotting
aircraft. The mother ship (upwcrd&of 600 gross registered tons dead
weight ((tdw)) provides the hold capacity, supplies, quarters, and
transportation for the crew and purse boats. The spotter aircraft locates
a good size school of fish and directs the purse boats to the fish. The
purse boats must move together since each boat contains holf- of the
net, which is 1,200 feet long. After the net is set around a school of fish, a
heovy weight descends all thé way to the bottom in a fre‘e fall. The
vessels can operate throughout the entire Sound area except in
exclusion zones near the mouths of rivers and in sheltered bays. The
menhaden fishery operates in the warmer months of the year, and the

bulk of the catch occurs from June through August or early SepTémber.

Shellfish

Shellfish resources in Long Island Sound include decapod

crustaceans and bivalve mollusks. Of the crustaceans, the American
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lobster (Homarus americanus) is the m_bs’r important and represents the

most economically significom‘ and active fishery in the Sound. Other
important crustaceans include the blue crab (Callinectes sapidus). red
crab (Cancer jrroratus), and green crab (Carcinus maenus). Green
- crab is sold as blackfish bait. Shrimp (sand and grass) are common buf
not economically important.

Commercially valuable mollusks in the Sound include the hard

clam (Mercenaria mercenaria), the soft or steamer clam (_M)Lg
arenaria), the conch (Busycon canaliculatum), the American oyster
(Crassostreaq virginica), and the bay scallop (Aequipecten irradians).
Th‘e sea scallop (Placopecten magellanicus) and long-finned squid
(Loligo pegled contribute a low percentage to commércicl landings of
all species. The blue mu}ssel (Mgmm_se_dujﬁ) is an edible species, but
never has been consistently harvested in large amounts in the Sound.
Mussels in most existing beds are small in size due to overcrowding and
high intraspecific competition. This ﬁrhh‘s their morké’fobilh‘y by constraining
growth and keeping them at undesirable sizes. The shellfish of major

economic importance are discussed below in greater detail.

Lobster. In the Sound, lobster seasonally migrate between
nearshore rocky waters in the summer and deeper offshore waters in the
winter. In general, iobster congregate in areas of natural rocky substrate
or artificial reefs, which affords the most protection in terms of crevices
and burrowing space. However, lobsters will establish residence in soft
bottom areas provided the sediment is cohesive enough to permit
burrowing and to prevent water collapse. Tagging studies indicate that

lobsters in eastern Long Island Sound undergo extensive migration,
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some as far as the continental shelf (Briggs 1980, 1990). H owever, a

prolific population exists in the Middle Grounds, an area south of Stratford
Shoals, Connecticut. This is a region of rough bathymetry, ond includes
various crevices and holes suitable for lobster habitat. The seasonal
movements to nearshore waters in the spring and to deeper Sound
waters in late summer is related to water temperature changes. As egg-
bearing females are consistently caught in the Sound, it can be inferred
that spawning either occurs in the Sound or berried females migrate into
the Sound cﬁer‘spowning.‘ Females typically carry the eggs for 10 to 12
months, after which time planktonic larvae are released and occupy the
water column during early summer. _ _

The proposed lroquois route will not traverse any major lobster
migration areas or habitats. This is because the route generally avoids
areas of rough bathymetry and is located just north of Stratford Shoals
and east of the prime lobster habitat in the western part of the Sound.
However, the route will cross areas that are frequented by Iobs_te‘rs and in
which lobster fishing occurs. '

Pots are the principal gear used by commercial lobstermen.
Lobster pot fishing, which is highly seasonal, is conducted by both full-
and part-time fishermen. The gear required for catching lobsters is
minimal and relatively inexpensivé, while.the return on fishing effort can
be significant because of the high price paid for lobsters. Thus, in the
Sound, there are a great many operators fishing a small numbef of pots.

Fishing activities for part-time operators occur mainly in the late
spring, summer, and early fall. In contrast, the full-time lobster pot

fishermen fish year-round, although in the months of January and
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February the catch per unit effort is qﬁh‘e low and fishing activities are
usually at a minimum.
The pots are generally set in trawl! lines of 5 to 10 pots; the total
weight of the trawl line averages 100 to 200 poLmds. |
Overall, in the summer, lobster fishing odiviﬁes are widely scattered
across Long Isiand Sound. However, in the winter months the fishing effort

is greatly reduced and more localized in the wes1ern portion of the

- Sound.

Mollusks. Mollusks have historically been of economic
significance in the Long Island Sound area. Prior fo}Werd War I, Long
Island Sound supported a major oyster industry which produced about 3
million bushels annually. Soft shell clams, hard shell clams, Atlantic bay

~scallops, blue mussels, and whelks were also harvested for consumpﬁ'on
- in the early 1900s. '

However, the shellfish industry in the Sound declined substantially in
the middle part of this century due to unsuitable water quality. Many
commercial and recreational shellfishing areas were closed to the
public because waters did not meet bacteriological standards. These
water quality problems were caused by contamination from failed
septic systems, improperly maintained or outdated sewage treatment
facilities, poor marina sanitations, and uncontrolled upland runoff
(Connecticut AQuaculture Commission 1986). ,

In recent years, however, programs have been actively pursued
to restore the Long Island Sound shelifish mdusTry The State of
Connechcuf views its shelifish resources as an important industry -- one

that is to be enhanced through the infusion of capital and the
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improvement of habitat. For exomple, in 1983, Connecticut established
an Aquaculture Commission (composed of represenfofives of the
public, the aquaculture industry, and various federal, sfo’re, and
municipal agencies), Which' makes recommendations concerning
methods to reestablish the shellfish resource base (e.g., the rehabilitation
of state shellfish seed beds, the removal of silt, cultivation, planting of shell
(cultch), and predator control). Through the implementation of such
recommendations by private shellfish farmers and the state, the industry
has recently revived, and Connecticut has become a régionol leader in
seed oyster production and now produces the most valuable oyster in
the marketplace (Connecticut Aquaculture Commission 1986).
Connecticut leases or franchises shellfish groundé throughout the
nearshore Sound area. In the nearshore area off Milford, the pipeline
‘route traverses 10,000 feet through such leases (see Figure IV-2). There

‘are basically three types of shellfish areas in Connecticut:

o Areas leased by the state to individuals or corporations

--these require periodic renewal on the part of the lessee;

o} Areqs franchised and essentially owned by the shell
fisherman and passed from generation to generation--no
new franchises have been granted since 1916 (these are

designated on shellfish maps by number only); and

o) Public (natural) beds--these are areas owned by the state
or town and available for public shellfish harvesting. Each

coastal town owns submerged lands adjacent to it for some
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distance offshore; the boundaries were established in 1881
- and vary from place to place. The town ownership of
natural beds is identified on maps by a letter of the alphabet

- e.g.. "M’ refers to Milford.- -

Oysters currently rank first in landed weight among all commercial
marine species harvested in Connecticut, and are the most valuable
shellfish taken from state waters. In Connecticut waters, most natural and
| nearly all commercial oyster beds are located in estuarine river mouths
and harbors west of the Connecticut River (e.g., the Housatonic River).
ngh concentration areas, due mainly to the efforts of commercuol
operations on state-leased beds, are Ioccn‘ed in New Hoven Harbor, off
Milford, and in the Bridgeport and Norwalk areas. Over 3,000 bushels per

‘acre have been reported from these beds (Mackenzie 1970).

o In addition, seed oysters produced in Connecticut are transported
to New York and Massachusetts and Hove traditionally been the
mainstay for the oyster industry in those states (Connec’ncut Aquaculture
Commission 1986). An important source of seed oys’rers to the
aquaculture industry comes from the various state and town (public)
natural shellfish beds, including those in the Housatonic River south »of'
Interstate 95. These beds produce a natural shellfish spawn and set. The
seed is ’rypicclly harvested using hand implements such as rakes, tongs,
and hand dredges by shellfish farmers who work both public beds and

| leased grounds.

The hard-shell clam, or quahog, is the second most valuable
shellfish product generated by Connecticut's aquaculture industry. The

Clams are typically harvested using hydraulic dredges on leased or
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franchised shellfish grounds. A shelifish farmer usually works his leases on @
rotational basis, harvesting some, while allowing recruitment and grow-
‘out on others; thus encouraging conﬁnued _producﬁvi’ry of the grounds :
(Connecticut Aquacutfure Commission 1986). | |

In some locations in Connecticut, clams and oysters are cuHivoTed
and harvested on the same leases. The commercial shellfish grounds in
New Haven Harbor as well as off Si!vef Sands State Park are examples
" of this. Oysters spawn in Long lsland Sound from late June 1o late August
(Loosanoff 1965) at temperatures above 6890 F (Galtsoff 1964). Gametes
are simultaneously released into the water column where. fertilization
occurs. The larvae is plankionic for a short time, evemuqlly seeking hard
rock or semi-hard mud structure. |

Annually, in the late fall or springtime, juver’\ile oysters are
transplanted off the sefting beds. Prior to planting culich (shell) 1o
- prepare the substrate for oyster setting. the leaseholder works the beds
with hydraulic clam dredgés for a period of several weeks of more. The
purpose of this is fo scour down to the subsoil and remove parasites
- (Blum 1986).

in anticipation of oyster setfing on these same grounds, large
quantities of cultch (approximately 2 000 bushel per acre) are planted.
This cultch cover, which provides a substrate for oyster larvae to settle
upon and attach, also seems 1o provide somé protection from
predators for the clam popuiations in the sediments below. Thus, @
shellfish farmer may have two crops from one lease (Connecticut
Aqguaculture Commission 1986).

Many shellfish production aQreas, like those along the route east of

Charles Island, are located in waters classified as "closed” or “restricted”
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by the Connecticut Department of Health Services (DOHS) for the taking
of shellfish for direct consumption. The Closures are due to the proximity
of sewage fociliﬁes within d six-hour tidal- flow range or beCouse the
waters exceed guidelinés of 70 indicator coliforms per 100 milliliters of
water. Prior to harvesting for market, the shellfish grown in closed areas
typically are transplanted into waters that are certified for shellfish
consumption. /\\ccording to DOHS reguloﬁohs, the crop must remain in
certified waters for a minimum of 14 consecutive days at water
temperatures above 500F to insure the shellfish are actively filtering and
cleansing. After this period of time, the shellfish can be harvested for
market. ' _

The areas off of Milford and Norwalk are the best shellfish areas in
Connec/ﬁcuf. The shellfish beds off Silver Sands State Park to the west of
Charles Island are prime market "grow-out” areas (.e., the shellfish can
be sold directly for consumption). West of Charles Island, the State of
Connecticut also has a spawning bed that is stocked with various shellfish
species. The hard bottom west of Charles Isiand is extremely good for
getting oyster sets. Farther offshore (directly south of Charles Island) and
to the east of the island, a major shellfish producer (Talmadge Brothers--
the largest shellfish farming opércn‘ion in Long Island Sound) owns various
beds, which are currently not used as market beds.

The Iroquois landfall (east of Charles Island) is a shellfish closure
area - that is, the shellfish cannot be marketed directly from this area.
This s bécouse water quality in the bay has been degraded by
discharges from three sewage treatment plants - at Indian River, Guif
Pond, and Wippowague. The closure line runs from Welsh's point to

Charles Island and then north up to the tombolo.
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Becduse of previous problems with market closures, the shellfish

farmer's prime concerns are water quality and marketability, either on a

temporary or a long-term basis. The main concerns of the shellfish

farmer with respect to offshore or nearshore developments are:

O

Closure of a market area:
Loss of resource (clams and oysters);
Loss of habitat (’iempdrory or permanent);

Possible obstructions that would hinder clam/oyster
dredges; '

Effects on private beds; and

Effects on public beds (Volk 1986; Ludwig 1986; Blum 1986).

The principal types of shellfish harvesting equipment used in the

Connecticut portion of the Sound include:

O

Cage dredge. This skims through sediments to a depth
of 2to 4inches. '

Suction Dredge. This operates by sucking the shellfish
through a pipe and depositing them on a sorting conveyor.

Only the large boats (100 feet or more) are typically
equipped with this type of dredge.

Hydraulic dredge. This is the largest type of gear and can

be used to a water depth of 40 feet. Quahogs are
harvested using a hydraulic dredge that is dragged along
the bottom; a water jet is pumped through a manifold in front
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of the cage and helps to loosen the sediment. This cage
weighs 600 pounds, empty. :

The DOHS closely monitors activities in Long Island Sound that

could affect the shellfish resources. For example, Connecticut prohibits
dredging from June 1 to September 30. This is because disturbances of
the bottom may chum fish and if the sediments contain pollutants, a
‘clean” fishery may be impoctéd. Moreover, DOHS is concerned that

dredging may trigger anomailies in the environment, which in turn can

cause bacteria blooms in the water column. Thus, there is a 0.5-mile |

potential shellfish closure area around any dredging site; this closure
area would only be instituted if tests conducted by DOHS during
dredging show coliforms (Bell 1986).

Hard Shell Clams (Quahogs). Hard clams constitute a long
standing fishery of high economic value in Long Island Sound. They
typically occur in nearshore water where the substrate is composed of
sand or clayey sand. Localized beds of high abundance can be
found in nearly all areas. Population migrations do not occur, except for
the dispersal of pelagic larvae by currents. Spawning occurs from June
through August, depending upon the temperature of the river, bay, or
area of the Sound proper in which they are located. Normal spawning
temperature must exceed 68° F (Loosanoff 1937a, 1937b). Hard clams
become sexually mature in their second summer and continue to
produce gametes every summer until death. |

 Hard clams contribute a moderate percentage to total annual
commercial landings, ranking ninth in 1983 (Blake and Smith 1984). Stocks

on private commercial beds ovre enhanced by aquacultural activities of
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the shellfish companies that own them. However, increased production

is constrained by the limited amount of productive ground located in

unpoliuted water.

\
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IV. 6 LAND USE

The pipeline route will i‘roverse various types of land uses in right
Connecticut munfcipcli’ries (see Table IV-14). Principal land uses are
denoted on or illustrated by the mbps in Volume 2.

A review of the State Policies Plan for the Conservation and
Development of Connecticut (June 1987) shoes that with the exception
of the Paugussett State Forest and Silver Sands State Park, the pipeline
route does not traverse areas . of existing preserved open space. The
route does cross areas identified for conservation or preservation (e.g.,
Means Brook, Housatonic River). Mosf'of_ the areas along the pipeline
route are identified in the plan for long-term urban potém‘iol or as rurdl
land. | |

Of the opproximofely 47.5 miles fraversed by the Connecticut land
portion of the route, 29 miles (61%) are through forested lands, 2.7 miles
(6%) are through areas curmrently used for agricultural purposes, and 8.2
miles (17%) are open or reverting fields. Approximately 7.4 miles (16%) of
the route cross urban land (e.g., residential, commercial, and industrial
development) and rights-of-way.

The aboveground facilities associated with the pipeline (.e.,
mainline valves, pig launcher/receiver sites, sales meter stations, and
interconnection points) have been sited so as to minimize conflicts with
existing land uses. The general land use characteristics at the sites of
these facilities are summarized in Table IV-15.

In general, the pipeline route has been aligned wherever possible
to be parallel and adjacent to existing rights-of-way (e.g.. highway,

railroad, pipeline, electric fransmission line corridors). Approximately 18.3
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miles (38%) of the route in Connecticut parallels such corridors (see Tqble
IV-16). | | |

The proposed pipeline will cross near or through vor‘i’ous areas
used for recreational purposes or identified as land trusts. Table ivV-17
identifies recreoﬁonol areas, land trusts, and other special interest
properties along the proposed pipeline route. Abouf 1.4 miles of the
route in Connecticut will be across state properties; several parcels of
town open space also will be crossed. In addition, the marine portion of
the pipeline traverses Long Island Sound, in which subtidal lands are
under the jurisdicﬁoh of the State of Connecticut. No federal londS, other
than the Appalachian Trail, and various highway righ}s-of—woy, will be
crossed. In addition, the route will traverse near several solid .or
hazardous waste sites (see Table IV-17). -‘ |

The following subsections summarize the land use and
recreational resources in the Connecticut municipalities traversed by the
route.
Fairfield County

The pipeline route traverses approximately 34 miles and six
municipalities in Fairfield County. One (the Town of Sherman) is located
in the northwest part of the county near the New York State border. The
route crosses obouf 1.6 miles through the northern portion of this fown
before passing into the Town of New Milford in Litchfield County. After
crossing New Milford, the route reenters Fairfieid County and traverses
the muhicipoliﬁes of Brookﬁeld, Newtown, Monroe, Shelton and Stratford,
which are'located in the central and southeastern part of the country.

Overall, in Fairfield County, the route crosses approximately 22

miles (65%) through wooded areas, and 0.7 miles (2%) through
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Table IV-16

List of Locations Where The Pipeline Route
Parallels Existing Corridors

M \“'-5&.‘_‘{—/\
E e g

County Corridor Approximate
' Mileposts
Litchfield Electric Transmission Line 293.35-294.70

296.97-298.13
298.38-299.10

Fairfield Electric Transmission Line 299.10-300:46
300.59-300.85

Railroad 299.55-302.7
303.70-304.10
304.90-305.50

U.S. Route 7 ‘ 302.90-303.60
O Pipeline Corridor 305.48-308‘.25
Interstate 84 | '310.27~312.00
Electric Transmission Line 323.73-324.40

325.00-326.10
328.25-329.00 —
330.00-330.90 —

1

New Haven Electric Transmission Line ’ 330.90-331.40 —

Rajlroad 332.65-332.85 — Lw
Park Access Road 330.00-334.10

Source: Iroquois Gas Transmission System 1990.
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agricultural or open lands. About 4.5 miles (13%) of fh‘e_ alignment pass
near residential areas. }

The folloWing describes the pipeline alignment in Sherman; the
route in remainder of the Fairfield County towns is described sequentially,
after the discussion about the Town of New Milford. |

Town of Sherman. In the Town of Sherman, the route crosses

residential, forested and wetland areas. The town as a whole, as well as

the areain the vicinity of the route, is becoming increasingly developed

for low-density residential use‘ (i.e., large lot subdivisions). There are
various subdivisions existing or planned within 1.5 miles of the pipeline
route, and the pipeline traverses one. such development (the Smoke
Ridge subdivision) between Anderson Road and Wimisiﬁk Brook.

The pipeline route crosses the Appalachian Trail in the Town of

Sherman, as well as property owned by the Naromi Land Trust, Inc. The -

crossing of the Appalachian Trail (milepost 268.7) is directly east of the
New York border, just south of the State Route 55. |

The Naromi Land Trust property i's traversed for approximately 0.3
miles in the vicinity of Wimisink Brook. The land that will be specificdlly
crossed is the Land Trust's Wimisink Valley Sanctuary, a 51-acre area
identified by the organization as a wildlife sanctuary. The Land Trust, a
private, non-profit organization, also owns nine other properﬁés, totaling
324 acres, within 1.5 mile of the pipeline right-of-way in Sherman
(Donohoe 1987). |

The town's Zoning Regulations classify all of the land to be crossed
by the pipeline as Zone A: farm-residential. The town's Plan of

Development (Ciropalovych et.al. January 1978) describes the land use
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conditions as of the plan publication ddTe, identifies constraints for various
types of developmem‘ and presents recommended plcns for
recreation and open space. These plans mdlco’re 1hcf the pipeline
project Troverses primarily areas in which residential developmen’r on
large lots (one unit per 2 acres) is recommended. However, the route
also crosses areas identified as open space and recreation -
particularly the Naromi Land Trust parcel along Wimisink Brook. The plan
does not identify any scenic areas in the vicinity of the fouTe, OIThoughv it
notes that State Routes 37 and 39 are scenic in the southern part of town:
Although not specifically defined in the town pldn, the route will
tfraverse two areas of specific recreational and sceni_c concern: . the
Appalachian Trail and the lands owned by the Naromi Land Trust. The
Land Trué’r oWns several different parcels in the vicinity of Wimisink Brook;
the pipeline route traverses approximately 0.15 miles through these

" properties.

Litchfield County, Town of New Milford

The route crosses about 10.9 miles (i.e., mileposts 288.2 to 299.1)
through the Town of New Milford, which is located in southwestern
Litchfield County. Approximately 30% (3.3 miles) of the route through new
Milford will be aligned parallel and odjocehf to an existing electric
fransmission corridor.  The right-of-way parallels a CL & P electric
fransmission corridor between mileposts 293.35 and 294.7, as well as from
about milepost 296.9 10 299.1.

Most of the area in the immediate vicinity of the pipeline route is
zoned and used for residential purposes, although portions of the

pipeline will be located in business and industrial zones (New Milford
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Planning Commission 1985). Lands traversed by the right-of-way are
used primarily for woodlands (6.1 miles, or %), and ogricul’ture/dpen
lands (2.0 miles, or 18%). The route specifically traverses near residential
developments along Stilson Hill and Old Stilson Hill Road; Route 37; north
of New Milford Bay and south of Kent Road (i.e., U.S. Route 7); and near
Maple Road and Sullivan Road. ‘

The pipeline route traverse west of (and upgradient from) a RCRA
landfill operated by Kimberly-Clark in the vicinity of Candlewood
Mountain/Pine Knob. In addition, north of the Lanesville area, the route
also crosses to the west and upgradient of the New Milford Lohdﬁll, a
regional municipal waste disposal area (which is a CERCLIS site)
operated by Waste Monqgemenf, Inc. The pipeli.ne also passes
through part of the CohdleWood Valley Country Club golf coufse.v

Although the alignment does not traverse any parks in New Milford,
it is within 1.5 miles of various public uses areas. These include
Candlewood Lake and the various open space areas along it (e.g..
Lynn Deming Park - a 13-acre quasi-public areq; Ferris Park - a 1 acre
town park). In addition, the route traverses about 1.1 miles ’rhrough
parcels of land owned by the Sunny Valley Foundation, Inc. The pipeline
route also crosses the Candlewood (or Housatonic Ridge) Trail twice --
once at about milepost 292 on 'Pihe Knob/Candlewood Mountain (on
property owned by Kimberly-Clark), and once along Rocky River Road,
(milepost 293) between a gravel mining area and the site of an
industrial/commercial building. Thé trail is a footpath on private land that
is part of the Connecticut Forest and Park Association's "Blue Dot Trail”

system.
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In addition, at about milepost 289, the pipeline route crosses about
820 feet through the Weantinogue Heritage Inc.'s Morrissey Brook parcel.
This area is wooded and includes a ’rréil and wetlands areas: in addition,
there is a scenic waterfall on Morrissey Brook, east of the pipeline route.
The proposed Iroquois route, which incorporates the Stilson -Hill Rood
Variation, avoids a second parce! of Weantinogue property in New
| Milford adjacent to Stilson Hill Road, which is a town-designated scenic
road. | |
New Milford does not have a specific plan concerning recreation
or visual resources. However, open space and recreational issues are
addressed in the town's 1986 qu_oﬁng_ﬂQ_D_QLQe_\LQI_QmQDI The
pipeline route does traverse across or near various recreational
resourées, as well as areas of pofe'nﬁcl aesthetic value. Recreational
~areas traversed by the pipeline include the Housatonic Range
" (Candlewood) Trail and the  Candlewood Vailey County Club Golf
Course. Other major open space areas include lands owned by CL&P
in fhe vicinity of the Rocky River, as well as land trust parcels owned by
Weantinogue Heritage, Inc. In addition, the route passes within 0.5 miles
of most portions of Condlewood Lake, a rhojor recreational resource for
western Conneéﬁcut as a whole. The town's 1986 plan calls for the
acquisition for preservation of the Smyrski tract on Candlewood

Mountain.

Fairfield County (milepost 299.1 to 330.95)
Land use along the pipeline route in the five southeastern Fairfield

County cities or towns (i.e., Brookfield, Newtown, Monroe, Shelton and
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Stratford) consists primarily of woodlands interspersed with low-density

(i.e., large lob) residential development and scattered areas of pasture

land, wetlands, and open fields. Within the past several years, all of the

ciﬁes/fowns have been experiencing signiﬁcom‘ development pressure;
as a result, there has been a subsforﬂiol increase in the number of
subdivisions approved or pending approval in all of the oreos‘ and a
concomitant increase in the conversion of land to residential uses. The
following describes land uses along the pipeline route in each of the
cities and towns traversed. |

Town of Brookfield. The pipeline route enters the town from New
Milford at about milepost 299.1 parallel to the existing CL&P electric
transmission corridor. Overall, most of the 6.8 miles of the’pip'eline route in
Brookfield is aligned to parallel existing rights-of-way. Specifically, the
route traverses approximately 4.0 miles (58%) largely parallel and
adjacent to the electric transmission cbrric_lor, railroad rights-of-way, U.S.
Route 7, and an existing Algonquin Gas Transmission Company
(Algonquin Gas) pipeline right-of-way. ‘

Most of the land within 1.5 miles of either side of the right-of-way
through Brookfield is zoned and developed for residential or
commercial uses; scattered industrial uses, including former sand/gravel
mining areas, are located primdrily adjacent to the railroad that
traverses the area (Brookfield Zoning Commission 1987). Major land use
features in the area include Candlewood Lake, which is located a
minimum of 1.5 miles to the west of the route; U.S. Routes 7 and 202, which
are major north-south highways; and the Still River, which also crosses

north-south through the town (the pipeline parallels the river to the east).
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The Brookfield Plan of Development (1977) sets forth various land
use policies for the town, including the recognition of the Still River Valley
(through which the pipeline troverses)' as the principal area for
commercicl and industrial development. It also mcludes an open
spoce and recreation plan, which identifies Candlewood Loke as the
single :mportonf recreational resource in the area and sets a goal of

devohng 10% of the town's land to open space ond recreation.
| Recommendo’nons to achieve this goal included the ocquusmon by the
town of lands along Lake Lillinonah (i.e., the Housatonic River, which
forms the northeastern boundary of the town): the protection of stream
belts and other waterfront open space; and the development of a
linear park along the U.S. Route 7 corridor (Flaherty-Giavara Associates,
P.C. 1977).

The pipeline, which is aligned within about 1 mile of the southem
‘p:on‘ion of Candiewood Lake, does not cross near any of the
recreational or aesthetic resources identified in these Brookfield plans.
- However, the pipeline does traverse for about 0.34 mile through the
eastern border of the Weantinogue Heri’rog‘e, Inc.'s (Weantinogue) Still
River Preserve. This area is used for vdrious recreational purposes,
including hiking, nature viewing, and hunting. Through this areqa, the
pipeline is aligned between the CL&P transmission line (whit:h traverses
the preserve) and the Conrail tracks.

Town of Newtown. Traversing into Newtown at about milepost
305.9. the route crosses approximately 11.1 miles through the town.
Approximately 2.5 miles of the right-of-way abuts the existing Algonquin
Gas pipeline easement (miléposfs 305.9 to 308.4), while approximately
1.7 miles paralle! Interstate 84 (mileposts 310.3 to 312.0).
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The land crossed by the pipeline in Newtown is zoned for farming |
and residential use, and land uses within 1.5 miles of either side of lther
pipeline route are generclly characterized by large lot (i.e_., 2 acres)
suburban residenﬁol development within forested areas.  The town
center and major public uses (i.e., schools, hospitals) are located south
of Interstate 84, approximately 0.6 miles from the pipeline alignment.

Principal land use features in the general project area include
IhTersToTe 84 (which the route parallels for about 2.2 miles before crossing
at milepost 312.5); Rocky Glen State Park (which is located about 0.5
miles north of milepost 31 1‘ 0 adjacent to the Pootatuck River); Lake Zoar
(which is formed by the Housatonic River. and is a minimum of 0.7 miles
northeast of the route); and the 1853-acre Paugussett S’rcﬁe Forest (wh‘hin
which the pipeline traverses for approximately 1.4 milesbéfween
mileposts 314.6 and 316.4). _ ‘

Overall, the land uses crossed by the pipeline right-of-way mirror
those in the general vicinity. For example, the route crosses 7 miles
through forested areas, and 1.1 miles through residential areas. In
addition, the route is within 1.5 miles of 19 exisﬁhg or proposed
subdivisions, and traverses about 3.2 miles through porﬁohs of eight
separate subdivisions for which plans have been submitted to Newtown.
Such subdivisions are crossed in the vicinity of mileposts 308.8, 3i2.3 to
313.9, 314.4, and 315.9, and 316.9. The route also passes near, but does not
cross, various land trusts maintained by the Newtown Forests and Parks
Association Inc., and the Shepaug Dam Land Trust, as well as a town
park just north of interstate 84's interchange No. 11 (milepost 312.0).

The pipeline route crossés 0.07 miles of a parcel of tfown open

space land adjacent to the Halfway River at the Newtown-Monroe
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boundary (milepost 316.9). Between milepbsfs 318.3 to 319.3 it also
traverses about 1 mile through Class 1 lands owned by the Bridgépo‘rt
Hydraulic Company. |

Prepared ih 1981, Newtown's Plan of Development includés both
a land use and open space/recreation element. According to this plan,
land uses in the vicinity of the pipeline route are proposed primarily for
low-density residential development (0.5 to 3 acres per unit). Open
space and recreation -plan objectives generally call for the
development of additional lands for such purposes,'wh‘h pdrﬁc'ulor
emphasis on water-oriented opportunities (Newtown Planning and
Zoning Commission 1981). The only areas proposed for‘open space that
would be traversed by the pipeline are aligned linearly across Ioéol
roads. ' |

In the town, the pipeline route is ‘oligne‘d within 1.5 miles of several
recreational areas, and crosses 0.7 miles through the Paugussett State
Forest. The areas within 1.5 miles of the route include: Rocky Glen State
'Park, Lake Zoar, and Kettletown State Park (across the Housatonic River
from the pipeline route).

Town of Monroe. The pipeline route crosses about 3 miles through
the eastern portion of the Town of Monroe. Lands in the vicinity of the
r_oufe are zoned for residential and farming use, and consist mostly of
forested areas, within which low-density residential uses (.e., 2 to 3 acre
lots) either have been developed or are planned. The pipeline route
crosses about 0.4 miles of two sucﬁ subdivisions.

The route through Monroe is aligned approximately 1.5 miles west
of, and parallel to, the Housatonic River. Webb Mountain Park, a town

recreation area adjacent to the river, is located about 0.7 miles east of
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the route. In addition, the route crosses about 0.7 miles along the
boundcry of a town/city open space parcel at the Monroe/Shelton
border. |

Most of the pfpeline right-of-way in The Town of Monroe trovefses
: WOoded areas. This land use accounts for 2.5 miles (85%) of the route.
In"addition, the pipeline route traverses near a scenic forested
~area-adjacent to the Boys Halfway River. Although located west of the
| Iroquois route, portions of this area are characterized by a scenic gorge,
steep topography, ohd hemiock glades. In this area the pipeline also
traverses the Pomperaug "Blue Dot” Trail which is aligned along the north
side of the Boys Halfway River.

City of Shelion. Traversing norfhwest-sOQTheosT across
approximately 7.8 miles of the northern pqn‘ of the city, the pipeline is
| ‘generally aligned through a mixture of woodlands, open areas, and
.h!‘igher-densi’ry suburban residential and commercial developments.
The land crossed by the pipeline route is zoned for residential, light
industrial, and planned development uses. The uses of the land crossed
by the pipeline route also characterize the existing lond use patterns
within 1.5 miles on either side of the route; exceptions are the various
industrial and commercial uses that are concentrated along Route 8
(which the pipeline crosses at milepost 326.6). Specifically, in Shelton, the
pipeline right-of-way crosses 4.8 miles of forestlands, and 1.5 miles of
residential development.

The pipeline route also crosses a total of about 1.45 miles of two
planned subdivisions (0.75 miles) and one parcel of commercially-
owned property (0.7 miles). In addition, the route traverses about 0.45

miles of a parcel of land (Lot 13) owned by the Shelton Land
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Conservation Trust, Inc. This parcel is loécn‘ed directly north of State Route
110 east of Means Brook (mileposts 320.7 to 321.1). It also traverses about
0.5 miles of municipal open space Idnd in the vicinity of mileposts 324.7
and 325.0.

The City of Shelton does not have any land use, open space, or
| recreation plans. However, the route does traverse the floodplain of
Means Brook, as well as a parcel of property owned by the Shelton
 Land Conservation Trust; both are considered scenic. In addition, the
route passes within 1.5 miles of the Housatonic River, lands adjacent to
which are used for a variety of recreational pQrposes. The river itself also
offers various opportunities for recreational activities, and in certain
reaches is considered scenic.

Town of Stratford. The southern most part of Fairfield County
. traversed by the pipeline route, the Town of Stratford is, for the most part,
~ a densely developed urbch area. The land that the pipeline will cross is
zoned for residential and light industrial uses. The most urbanized portions
of the town are located south of Interstate 95, and along the coast of
Long Island Sound. The pipeline is aligned across less developed
portions of the northern section of the town. However, this area, too, is
rapidly developing. The principal land use is large lot residential
subdivision development.

For approximately 1.7 of the 3.3 miles through Stratford, the route is
aligned generally parallel to a CL & P transmission corridor. Following this
corridor between milepost 328.3 and 330.98, the pipeline right-of-way
passes near residential areas along James Farm Road, crosses 0.36
miles of the eastern portion of Roosevelt Forest, and traverses the Meritt

Parkway before crossing the Housatonic River into the City of Milford.
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Along most of this areq, the pipeline is generally aligned adjacent to the
transmission corridor; the route dévicfes' from the corridor in order to
avoid reéidenﬁol )developmenis. |

In avoiding these residential areas, the route traverses the eastern
boundary of Roosevelt Forest, a 220-acre town recreation area. The
forest is managed for a variety of uses, including bicycling. hiking, fishing,
and picnicking, among others; it also includes a nature museum.

The pipeline route crosses the Housatonic River approximately 0.04
miles to the north of the CL & P fransmission comidor. At the river crossing, it-
passes about 0.2 miles south of Boothe Memorial Park; the route will not
affect this 44.7-acre multiple use town recreational area that is located
along the river.

The Town of Sttofford is within Connecticut's coastal zone, and the
pipeline route traverses the coastal boundary adjacent to the
Housatonic River. However, except for a small coastal flood hazard
areq, the pipeline does not traverse any identified coastal resources

within this area. (Environmental Design Associates, P.C. 1988).

New Haven County

City of Milford. The lroquoié route traverses approximately 3.2 miles
in New Haven County, all within the City of Milford. The land . crossed by
the pipeline route is zoned for residential, office, industrial specidl design,
and open space uses. Approximately 0.6 miles (19%) of the route in
Milford pass near residential, commercial, or industrial areas. Specifically,
upon entering Milford from Stratford, the route traverses a former

sand/gravel mining area and then is aligned parallel to a CL&P
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transmission line south to Oronogue Road. The route passes behind
industrial uses (e.g., the Bic Plant), and then Trc:verses south odjocem‘ to
various commercial (office) buudmgs olong Schoolhouse Drive,
Interstate. 95 and Route 1.

As the route traverses through the city, however, it passes across or
“near various recreational resources. Although no scenic areas have
been officially designated by the city, several areas along the route
- could be considered scenic. |

South of Interstate 95, the route crosses areas that have been
slated for general forest management, development, and natural
preservation.  The Beaverbrook Reservoir, Whiph is located
approximately 0.1 miles south of the route and was formerly part of the
South Cém‘rol Connecticut Regional Water Authority's water supply
system, was sold to the City of Milford in 1987 and is identified as a
" recreation area around which development is planned. These londs
are within the Beaverbrook watershed, which the Water Authority formerly
used as a source of drinking one.r supplies. In 1982, the Water Authority
developed a land use pion for the Beaverbrook properties. This plan is
oriented toward the muiltiple use and development of the watershed
lands. The plan specifies areas for uses such as recreation, general
forest management, development, water-based recreation,
preservation, and agriculture. It should be noted that the Water Authority
has no active water supply facilities in the immediate roquois pr.ojecT
areaq.

The Milford Conservation Land Trust, Inc. also owns a parcel of land
adjacent to the northeastern tip of the Beaverbrook Reservoir; this parcel

. is located southwest of the pipeline route.
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In the City of Milford, the route crosses one parcel of state-owned

land--Silver Sands State Park and the 334-foot-wide highWoy right-of-way
leading to it from U.S. Route 1. The pipeline route traverses dbouT 0.7
miles along The highway easement (through which an access road has
recently been developed) and 0.6 miles through the undeveloped
park proper. |

Silver Sands is 293 acres, and includes 3,100 feet of frontage on
Long Island Sound. The park is presently undeveloped (i.e., no picnic
areas, shelters) and consists of a beach area with oh offshoré tombolo
and a 23-acre island (Charles Island). The beach area is located mainly
east of the tombolo; west of this, the high tide extends to a breakwall
and low tide reveals a mud flat. Various jetties and gr‘oins also exjehd
seaward in the area west of the tombolo. An eroded breokwdl and
beachfront access road separate the shore and backshore areas.

The backshore area in the park is characterized primarily by a
wetland, access roads, and various municipal facilities (e.g.. the dog
pound, an old sewage treatment plant, a shredder plant, a former
landfill). Portions of the wetlands have been filled, and some'oreos
have been used for dumping garbage. In addition, a squatter
occupies a portion of the higher ground in the backshore area: the
squatter's home consists of a collection of trailers, shacks and chicken
coops located immediately across the beachfront road and slightly
northwest from the tombolo. _

The northwestern part of Thé park was formerly used a landfill by the
City of Milford. A closure plan has been prepared for this area, and the

landfill is currently being capped with fly ash.  The landfill is listed on the
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federal CERCLIS list; however, it is anticipated that the ohgoing
clbsure/copping activities will serve to remediate the site.

In the neor‘fu’rure, the state 'propos\es to develop the park for
passive recreation (Clifford 1986; Rocque 1986; Emmerick 1986; 1988; Pac
1986; Clapper 1989, 1990). DEP viewsjhis development as a significant
addition to its public recreational system since Connecticut as a whole |

| has only 78.5 miles of sand beaches (representing 13.5% of the
' cooéﬂine). The state owns only 7.5 miles of all bf these sand beaches
(Schneider 1978; U.S. Department of Commerce, NOAA 1980).

Charles Island and its associated tombolo are designated under
the Coastal Barrier Resource Act (CBAA); PL-97-348. Both Charles Island
and Silver Sands State Park also are wi_’rhin the Connecticut coastal zone
management areq, as is fhe entire City of Milford area (U.S. Deportment
~of Commerce, NOAA 1980; DEP 1979).

In addition, the area off the coast of the state park (ust east of the
tombolo and Charles Island) has been designated by the City of Milford
as a transient anchorage area for small boats. The locqﬁon of the
‘onchoroge is included in Milford's Harbor Management Plan, which hds
been approved by the state. The pipeline route will traverse a portion of

this anchorage area.
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V.7 CULTURAL RESOURCES

lroquois recognizes that portions of its proposed route in Connecticut
will traverse areas in wh'ich prehistoric and histo“ric resources may be
located. As a result, roquois has conducted site file research to identify the
known cultural resources in the vicinity of the proposed pipeline route. In
addition, lIroquois has completed surveys of the marine portion of the
pipeline route, and initiated surveys of the land portion of the pipeline route
in Connecticut on April 3, 1990.

Because of the need to protect the locations of cultural resoUrces, no
specific data regarding sites or sensitivities is included herein. Such
information will be providéd only 1o the Cohnecﬁcu'r Historical Commission
(CHC) and the FERC. As'a result, the following discussion sumnﬂorizes the
research methods that have been ond.cre being used to conduct the
surveys. |

Information regarding known cultural resource sites was collected
from historical maps, local histories, and state records, as well as from other
appropriate sources. To provide the most up-to-date informo’rion
regarding known cultural resources in Connecticut, a literature and records
search was conducted in January to March 1990. This research supplements -
previous studies regarding the project area conducted from 1986 to 1988.

Cultural resource information is presented in Iroquois' 1986 ER and in its

1988 Resource Report No. 4: Cultural Resources. For those reports, site files

were consulted at the Connecticut Historical Commission, the American
Indian Archaeological Institute (AlAl), and the University of Connecticut. Sites
within 1.5 miles of the route were recorded and plotted on current USGS

quadrangle sheets. In addition, local historians and historical societies were
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contacted by telephone or by mail, and information on potential sites and
areas of sensitivity along the route was requested. The 1988 Resource
Report includes a table of sites iderifiﬁéd, including historic structures and

districts, prehistoric. and historic archaeological sites, and National and State

 Registers of Historic Places (NRHP) sites.

~ The 1990 research effort was undertaken in order to update and
expand on the réseorch regarding known cultural resource sites that was
conducted from 1986 to 1988. Specifically, site files at the above ménﬁoned
agencies were consulted, and any sites that had been added since 1988
were recorded. Any additional information on these sites, or previously
recorded ones, that would be of value in the evolu‘o’ri_on of resources
idenﬁﬁed during the field surveys of the proposed route was also recorded.
Cultural resources survey reports on file at the University of Connecticut also
were consulted for background information on the areas crossed by the
proposed route. |

Local duthori'ries with the New Milford Historical Society, the New
Milford Trust for Historic Preservation, fhe Brookfield Historical Sociefy, and the
Milford Historical Society, as well as the Newtown town historian, and a local
private historian in Brookfield were contacted, and their collections
reviewed. Efforts to contact individuals or organizations in Sherman,
Monroe, Shelton, and Stratford were unsuccessful.

Additional documentary research also was conducted to evaluate
the sensitivity of areas along the route for historic sites, particularly historical
maps and local histories. This work was completed during the 1990 research
effort. Historical maps were consulted at state and local collections,
including the ConnecTian‘ State Library, the University of Connecticut, the

Yale University Library, and the New Haven Colony Historical Society.
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Copies or tracings were made wherever possible. Sites and structures on
these maps were checked against the proposed: pipeline route and all
sif‘es found to be within 0.5 mile of either side of the centerline of the route
were’ plotted on current USGS topographic maps as accurately as bossible
based on natural and man-made features. In areas of dense settlement,
where the proposed right-of-way is constrained to a speciﬁc location (such
that route refinements are unlikely) and where it would be difficult to record
all historic occupations within 0.5 mile of the route, only those sites that
appeared most likely to be po'renﬁolly impacted were recérded. This was
necessary in ports- of Brookfield (iron Works Village), Newtown (Sandy
Hook), and the City of Milford. Local histories were consulted and checked
for references to sites or names associated with sites ide'nﬁﬁed from the
maps, as well as for general histories to towns through which the pipeline
- passes. All ‘The information on potential sites was gdfhered from written and
oral sources. No field inspections were conducted to determine the

condition of the sites.
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V.8 AIR QUALITY AND NOISE

Ambient air quadlity is protected by federal and state regulo’rioné.
The USEPA has developed ‘ambient standards for certain criteria air
pollutants. These s’fondcrds are referred to as the National Ambiem‘ Air
Quality Standards (NAAQS). Connecticut's air quality standards are the
same as the NAAQS. |

The noise environment along the proposed route varies as a
function of land use. Because the pipeline route in Connecticut traverses
areas ranging from undeveloped/rural residential to highly: urbanized,

ambient noise levels can be expected to vary significantly.
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V. ENVIRONMENTAL IMPACTS, INCLUDING CONSTRUCTION PRACTICES
AND OTHER MITIGATION MEASURES TO MINIMIZE NEGATIVE EFFECTS.

V.1  PHYSIOGRAPHY, TOPOGRAPHY AND GEOLOGY

. The overall effects of construction, operation, and maintenance of
the proposed pipeline on topography and geologic resources will be -
minor, limited primarily to impacts résulﬁng from construction activities.
Similarly, the potential for the pipeline to be affected by geologic
hazards also is low. These potential impacts are discussed below. The

project will not affect physiography.

V.1.1 Construction
The impacts to topography and geology along the land portion

of the pipeline as a result of consirucﬁ_on activities will be temporary and

. generally minor. The impacts typically will be mitigated by the use of

standard cohsfrucﬂon techniques and by adherence to applicable
regulcﬁons._ In addition, because the right-of-way will be restored and
revegetated after construction, no significant long-term effects on
geology and topography should occur.

Impacts on topography will be limited primarily to the construction
phase, during which conditions along the right-of-way will be temporarily
altered. Steep slopes will be locally recontoured in order to install the
pipe. However, after the completion of construction, topographic and |
drainage conditions along the entire right-of-way will be restored as
closely as possible to their preconstruction state.

On some slopes that require cut and fill, the exact preconstruction

features will not be restored. This also is true for areas of rock outcrops
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and slopes consndered to be-unstable. - The :mpoc’r on fopogrophy in

these areas will be long- -term but generolly minor.

Construction of the pipeline in areas where bedrock is relatively
close to or at the surface will require both grade and trench blasting.
Grade blasting will be required to level off rock outcrops in order to allow
the preparation of o'reloﬂvely level surface along the right-of-way for
construction equipment. Trench blasting will be limited to the placement
of subsurface charges to create a trench area of sufficient depth for the
pipe.

To minimize the effects of blasting, various standard procedures will
be employed. The handling, transportation, storage, and use of
explosives will be in accordance with all applicable regulatory
requirements. Explosives will not be primed or fused until immédio’rely
before use, and nearby residents will be given appropriate advance
notice of the blasting activities. Warning signs, fences, or barricades will
be erected as needed. In addition, procedures for controlling vibration
and fly-rock will be employed in the vicinity of populated areas, as well
as where the proposed pipeline follows existing pipeline righ’rs-of;Woy or
is near existing power transmission lines. Precautions will be taken to
avoid impacts to landowners' domestic animals, structures, wildlife, and
existing utility lines.

The overall impact of blasting activities will be shori-term, lasting
only for the duration of construction activities. To minimize the impch of
blasting on noise receptors, all blasting will occur during daylight hours
(after 9 a.m. near residences and other sensitive areas), and controlied
blasting techniques will be used. Excess rock will be windrowed or

otherwise disposed of in appropriate areas, in accordance with
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applicable regulatory requirements and good engineering practices.

A blasting consultant will be employed fbr each construction spread.

V.1.2 Operation and Maintenance

The operation and maintenance of the pipeline will not affect
topography or geology. However, the geological conditions along the
route could affect the pipeline, although the probability of this is
- extremely low. |

For example, concerns with respect to seismic hazards along
portions of the route relate principally to the éecondory effects
produced by intense and prolonged ground shaking -- that is, soil
Iidﬁefocﬁon or landslides. However, the pfobobilh‘y of an occurrence of
an earthquake near the pipeline that would produce these secondary
effects in sufficient magnitude to damage the pipelineris extremely low.
; ,‘Eq‘r’rhquckes that have occurred within 50 miles of the pipeline route in the
pésf have all been of low infensify; Moreover, there is no historical
evidence of fault movement or ground displacement from seismic
activity in the area. The potential for rupture of the pipeline due to
earthquake movement is therefore considered to be very low.

The potential for landslides triggered by earthquake events along
the route also is extremely low, since the pipeline has been aligned to
avoid landslide-prone -soils and slopes. - This also is due to the low
magnitude of intensity of historical seismic events in the project areq, as
well as the relative absence of unstable soils on steep slopes within
earthquake-prone regions along the route. |

Moreover, the pipeline is designed in consideration of the

maximum expected earthquake in the areq; this typically has a



probability of 0.005% (.e., a 1 in 200 years event). Pipeline design (and

pipe wall thickness) will specifically take into account potential seismic

loadings. in combination with the operation and other supplemem‘cll

loads acting on the pipeline. In addition, because strain concentrations
may occur on overbends and sagbends, lroquois will ensure that pipe
bends are not made in saturated wetlands where soil strength is low, will
use thicker pipe, or will anchor such bends (see Iroquois Resource
Report No. 6, p.6-38).

Because the overall impacts of pipeline construction, operation,
and maintenance will be minor, no significant cumulative effects to

geologic resources are expected to occur.

V.13 Mitigation Measures

Topographical and geological conditions were among the
primary engineering and environmental considefc’rions- when identifying
the pipeline route. Cohstrucﬁon through mountainous terrain and areas
with excessively steep slopes or other iregularities, such as escarpments,
may be precluded from an engineering standpoint. Pipeline
construction along steep side slopes is difficult from an engineering
standpoint because more excavation is required to create a level work
space, and damage to the in-place pipeline (e.g., from landslides) is
more likely to occur if the pipéline tfraverses side slopes than if it is
constructed directly up-siope. In oddiﬂdn, adequate Iong-fefm, stoble
restoration of the right-of-way may be difficult in areas of severe
topography. This could result in erosion or landslides along the right-of-
way which could affect the structural integrity of the pipeline and cause

impacts to water, soil, and visual resources.
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Geologic considerations of impon‘once in pipeline routing include:
the potential for geologic hazards, such as in areas of high seismic
activity or potential landslides; the depth i‘o the underlying bedrock,
which, if shallow, would requiré extensive blasting; the nature of the
- underlying bedrock itself; and the presence of unique geologic
features and mineral resources. |

These alignment considerations have played a mdjor role in the
rouﬁng process. For example, steep slopes, erosion prone areas, and
areas of potential subsidence, slumping and landsliding have been
avoided or minimized. The consideration and avoidance of severe
tqpogrophy and geologic hazards during the routing process not only
se;ves to protect the integrity of the pipe from an engineering
standpoint, but in turn lessens or eliminates associated environmental
jmpocts brought on by construction, and minimizes right-of-way
‘revisforoﬁon and maintenance efforts and costs.

Iroquois will use various measures during consfrucjion to minimize or
avert impacts. Such impacts will be primarily related o the drilling and
controlled blasting that will be required to dig the trench in areas of solid

rock. The principal mitigation measures that will be used include:

o Performance of all blasting activities under the
direction of special blasting consuttants (there will be
one for the mainline spread in Connecticut).

o Use of standard safeguards, such as matting, to control
- fly-rock and to minimize vibrations and air-blast, which
could not potentially affect the integrity of nearby

structures.

o Monitoring of activities in any wetlands where blasting
is required, to ensure that drainage pattemns are not



affected by blasting-induced fissures. If necessary,
Iroquois will consider the use of bentonite or other
suitable material to seal the trench.

Iroquois will perform various types of geotechnical investigations
before construction, and will conduct geotechnical monitoring in
selected areas as necessary subsequent to construction. These studies
are conducted both to identify specific geological and physical
information concerning the pipeline route and to ensure that project
construction will not adversely affect local environmental conditions such
as wetlands, springs, and watersheds. Iroquois has conducted
geotechnical investigations of the land portion of the pipeline route (H&A
1987), as well as the marine portion of the alignment. The basic
objectives of ’rhesé studies are summarized below.

Prior to construction, an evaluation and dnclysis of existing data
are performed to determine the distribution and characteristics of the
surficial materials along the pipeline route. USGS topographic maps
and soils maps were used in combination with aerial photo interpretation
to i_dem‘i_fy surface materials. More specific information wos’ provided
through review of published journals from governmenf and private
agencies. From these source materials, and selected field verification
visits, the ‘geotechnicol properties of the surface materials along the
pipeline route can be established with a reasonable level of
confidence. For areas requiring more detail (e.g., major water
crossings), geotechnical drilling programs were initiated to gather the
required subsurface data (H&A 1987). The results of the geologicol and
geotechnical evaluations provide the benchmark for final pipeline

design and construction planning.




During construction, the locations requiring special design as
identified by the results of the geotechnical evaluations are reflected in
the construction drawings and must be adhered to under the terms of
the contract. This is enéured through on-site inspection and, if certain
specific sites require a more complex geotechnical design, inspectors
with specialized soil and geotechnical backgrounds will be assigned.
After construction, all aspects of the design will be reviewed during
routine right-of-way inspections and surveillance.

In addition, Iroquois will take special precautions to ensure that
blasting does not affect the quality or quantity (yield) of groundwater
wells ih the vicinity of the pipeline. When landowners are contacted
during the preconstruction line location survey, info}mofion will be
obtained concerning the specific sites and depths of any wells within 300
feet of either side of the right-of-way in areas in which blasting is required.
If blasting is required in the vicinity of any such wells, prior to construction,
Iroquois will take measurements of water quality and yield. If any
concerns about well quality or yield arise subsequent to construction,
Iroquois will remeasure the wells and, as necessary, implement
oppropriqfe remedial actions. This is in accordance with FERC's

recommendations.



V2 SOIL RESOURCES

This section describes the potential impoc’rs to soil resources as a result
of the construction, operation, and maintenance of the project. The
,pr‘oject's po’rénﬁcl cumulative effects on soil resources also are discussed,
as are measures to avoid or minimize impacts. ¢

The construction of the project will principally involve short-term or
minor impacts to soil resources. These will result from the excavation of the
french areq, as well as the potential for compaction of soil along the right-
of-way caused by the movement of heavy construction equipment. There
also is the potential for erosion and sedimem‘oﬁon}'to occur during
construction in areas of steep slopes (for purboses of pip_elihe construction,
these are considered generally to be those greater than 157 or in sioped
areas characterized by highly or potentially highly erodible soils.

" 'However, these impacts are expected to be mihor and to be limited
primarily to the construction period, because Iroquois will adhere to strict
procedures‘ for minimizing potential effects to soil resources. These include
adherence 1o the project-specific Soil Erosion and Sedimentation Control

Plan (as contained in the D&M Plan); implementation of special techniques

to segregate topsoil from subsoil, mitigate the effects of compaction during

construction, and restore compacted areas after construction; and usé
(during construction) of environmental inspectors with authority to enforce dll
~environmental stipulations, including those related to soils.

Construcﬁon of permanent aboveground facilities and access roads
to such facilities will result in long-term impacts to soils only in those areas

where aboveground facilities are located. Iroquois will adhere to the

(S
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same strict procedures as developed for 1he construction of the pipeline for
minimizing potential soil resource impacts in these areas.

The operation of the pipeline will not adversely. affect soil résources
because once the pipeline is in place, no disi‘urbonces to soil will be
required, with the exception of infrequent, non-routine maintenance
activities (which may involve pipe excavation). However, such ccﬁvh‘ies if
required, will be performed using the same procedures to mlmmnze

impacts 1‘0 soils as discussed for construction.

V.2.1 Construction
|Cons’rruc’rion will cause minor impacts to soils, resulting primarily from
the disturbance to the soil horizon in the trench ored, the possible
compaction of soils on the right—of—wcy, and the increased potential for soil
erosion. |
! Soil erosion is a potential hazard along certain areas of the route.
Two types of erosion are of concermn: water erosion and wind erosion. The
potential for soil loss due to water erosion in unprotected areas along the
route is a function of various factors, including the soil's inherent properties
(i.e., erosion factor (K)), the percentage and length of slope, and the
duration and intensity of rainfall. vMony of these soils are found on the steep
side slopes of kames, eskers, drumlins, and stream terraces. Certain areas
of slopes of 15" or greater are located along portions of the route in
Connecticut (see the maps in Volume 2).
Soil erosion impacts along the right-of-way could potentially occur
during all phases of construction, ranging from clearing to restoration and
revegetation. However, various procedures will be used to insure that

these impacts either do not occur or are minor. N
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For example, the potential for wind and water erosion during
construction will be minimized by the use of standard erosion control
techniques. These methods will be specified in the D&M Plan, and will be in
accordance with general FERC recommendations and with Connecticut
soil erosion control guidelines. |

Another potential soil irﬁpoct from pipeline cohs’rrucﬁon is the
temporary disturbance to farmland. The degree of disturbance depends
on such factors as soil type and condition, weather (soil moisture)
conditions, type of construction equipment, and the preventive or
mitigative measures employed.

In areas that are presently farmed or have the potential for farming,
topsoil and subsurface soils can become mixed during the consfrucﬁdn
process; this-.can significantly decrease the fertility of the soil and henée the
long-term productivity of the land. In addition, if the right-of-way is not
revegetated, productive soil may be lost by erosion. The passage of
heavy equipment over the right-of-way may cause soil compaction, rutting,
and, as a result, loss of organic matter, which will also adversely affect Iéng-
term farmland productivity if not properly mitigated.

Some of the agricuttural land crossed by the route also is'cn‘ificiolly
drained, or the terrain has been altered to increase surface drainage.
Disruption of the drainage patterns can result in the soil becoming
anaerobic if saturated with water for long periods. The lack of air will render
the soil non-productive.

Agricultural production also can be affected in other wQys as a result
of project construction. For example, construction debris (e.g., portions of

welding rods), spills of fuels during the movement or operation of

equipment on the right-of-way, and the introduction of stones to surface soil
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layers may interfere with agricultural prccfices and result in the reduction of
- productivity. Similarly, the introduction of weeds into the revegetated right-
of-way may result in v’rheir spread into the adjacent cropland where the
weeds will compete with the desired crops for soil moisture and fertility which
~ results in a lower crop yield. |

Landsliding is a potential impact related to soils along some areas of
the route. Landslides occur when the gravitational forces which tend to
move earth materials down a slope are greater ’rhon'resisﬁng forces which
tend to oppose such movement. The most common restricting force »is the
shear strength of the soil material. Areas with a high probability of landsliding
generally have the following characteristics: sfeep slope, low shear
strength, potential for water seepage, and high pore wcn‘er' pressure. ‘

The pipeline route crosses several soil areas or associations that are
characteristically corfosive to steel. Areas of these soils occur in most of the
counties crossed by the route and some may be traversed by the right-of-
way. However, the dlignment of the pipeline through these areas will not
result in damage to the integrity of the pipe because of the use of standard -
corrosion prevention procedures and pipe coating procedures. The
inclu‘de coating the pipe with a protective material (i.e., }fusion bond

epoxy) and the provision of cathodic protection.

V.22 Operation and Maintenance

The operation of the project will not result in adverse impacts to soil
resources. Immediately after construction, the entire right-of-way will be
restored and revegetated in low grass or shrub cover, or in fhe case of
cultivated land or pasturelands, returned to ogriéul’rurol use. Soil

compaction and rutting will be relieved as part of the overall right-of-way
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restoration process. This will be performed immediately after the
cbmple’rion of construction. Iroquois will monitor crop productivity on the
right-of-way for at least two yéors after construction to ensure that full
productivity is restored. In addition, beccuse Iroquois will conduct Weékly
aerial surveys of the route, any evidencé of activities that could lead to
erosion or slobe instability (e.g., use of the right-of-way by off-road vehicles
which could cause rutting and lead to erosion; evidence of inadequate
vegetative cover) will be immediately noted and rectified. |

In the unlikely event that pipeline maintenance activities require
excavating, the same methods to ensure the minimization of impacts fo soil
resources, including erosion and sedimentation controls instituted for
pipeline construction, will be applied. | .

Unauthorized use of the right-of-way by all-terrain vehicles (ATVé) may
disrupt or prevent the restoration effort. The passage of unauthorized ATVs
can severely damage right-of-way revegetation efforts or agricultural
crops, resulting in the exposure of soils to the forces of wind and water
erosion. Erosion of the soils, especially on steep slopes, may effect the
integrity of the pipe itself. In addition, unauthorized access may result ih the
opening of gates and fences, resulting in the escape and/or loss Qf
livestock. Iroquois will work with the individual landowner 1o determine
appropriate techniques to prevent unauthorized ATV use of the right-of-way
and will monitor the effectiveness of these techniques during routine qerial
inspection of the right-of-way.

Construction of the proposed Iroquois pipeline and associated
facilities will result in limited, temporary soil erosion and-deposition, increased

potential for soil slumping on steep slopes, and a temporary decrease in

productivity on agricultural land due to soil compaction and soil horizon -
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mixing. The proposed project would be expeC’red to cause some soil
erosion during construction as a result of site preparation, loss of vegetoﬁve
cover, and soil stockpiling. Limited long-term impacts to soil will ‘occur at
obo\/eground focili’ry' locations where soils are displaced by the facilities or
access roads to them.

No further cumulative impacts to soils would occur once the project
began operation and the pipeline right-of-way was revegetated. Overall

impacts to soils in Connecticut would be insignificant over the long-term.

V.2.3 Mitigation Measures

Restoration and erosion control measures will be implemented to
mitigate potential impacts on soils resulting from pipeline construction,
operation, and maintenance activities. The mitigation measures will
generally be in accordance with FERC recommendations (as presented in
| Thé DEIS, except as otherwise noted in lroquois' February 1990 comments
thereto: see Appendix C). Soils identified as occupying steep slopes, and
having high susceptibility to erosion, will receive particular attention. For the
design and implementation of restoration measures, steep slopes will be
considered to be those with a greater than 15° slope. Depending on
degree of slope, type of soil, and other site factors, methods such as use of
excelsior or straw mulch with plastic netting, geotextile fobrics, mats,
hydromulching or hydroseeding, and construction of berms or terraces
may be required to control erosion, preserve natural drainage patterns,
and improve vegetation establishment in these areas. Other measures that
will be used fo stabilize disturbed soil material, reduce soil loss due to
erosion, revegetate the right-of-way and restore soil productivity are:

e} Removal (stripping) and replacement of topsoil (A horizon)
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on agricultural lands and on lands for which the landowner
requests topsoil conservation.

Construction or placement of both temporary and
permanent erosion control features to limit steepness
and length of slope (e.g., water bars, collection
ditches, terraces, riprap, or sand bags or straw bales
for temporary control).

Construction of surface or subsurface drainage control
measures to increase steep slope stability (e.g., drainage
gutters or gravel filled cut-off trenches).

Seedbed preparation of the disturbed areas on the
right-of-way including, if necessary, surface roughemng
and tilling across slope.

Application of seed mixture (adapted grass or other plant
species) which have been approved by the surface
management agency and/or landowner.

Addition of soil amendments, such as fertilizer, if
‘necessary, and the use of appropriate seeding methods
(e.g., diill seeding and broadcast seeding) to enhance

the degree of germination and rooting.

Mulching with hay, straw, or wood fibers, as and if
necessary.

Crimping of mulch on the contour into the soil or
tacking netting over an organic muich to hold the mulch,
soil, and soil mixture.

Monitoring of disturbed areas to identify pb’renﬁol

soil instability or eroded areas and to implement the
required revegetation measures to restablize the soils.




Controls will be applied to limit the potential for erosion both during
cohs’rrucﬁon and immediately after cons’rruéﬁon (i.e., until vegetation along
1he‘right—‘of-woy is reestablished). Temporary soil erosion controls will be
applied until revegefofion measures can be’ propérly applied. The USDA
- SCS has developed standards and specifications for 1emp'orory
erosion/sedimentation control, specifically for those regions of Connecticut
traversed by the proposed pipeline. FERC has similarly recommended
standard procedures for soil and erosion control. Soil erosion control
structures will be designed to temporarily control run-off until disturbed areas
have become stabilized. Various temporary structures, such as diversion
dikes, interceptor dikes, perimeter dikes, straw bail dikes, interceptor swales,
S’rone ou’rle’r structures, sediment bosi_ns, and sediment traps, oré proven
effective measures- when correctly implemented and maintained. Other
meThods may involve the use of hay mulch, jute neﬁing, or other suitable
moﬁing.

Within six working days of final grading (i.e., following replacement of
topsoiD), in areas of the right-of-way subject to erosion, Iroquois will seed or
seed and mulch the right-of-way. Only where seasonal weather conditions
would render reseeding futile will Iroquois postpone reseeding. In such |
cases, other appropriate methods (e.g., mulching, matting, berming) will
be employed to ensure that erdsion is minimized.

In developing plans for revegetating the right-of-way, Iroquois will
consult with landowners as well as the appropriate regulatory agencies to

determine appropriate seed mixtures and application rates.



V3  WATER USE AND QUALITY
V3.1 Surface Water Resources | |

The construction and operation of the proposed pipéline Qcross
streams and rivers will generally result in minor and short-term impacts.
These will occur as a result of in-stream COnsTruc’ribn activities, or construction
on slopes adjacent to streams. Potential impacts as a result of these and
other construction-related activities could affect both surface

oner/Sedimen’r quality and surface water use.

General Construction

The principal impact on surface water quality will result from in-stream
Consfrucﬁon, which will generate a lbcclized increase in suspended
sediment. This will result in increased turbidity levels and ddwnsheom
sedimentation. In addition to in-stream construction, the introduction or
resuspension of sediment in watercourses along the route may result from
streamside consfrucﬂvon, tfrench dewatering operations, and soil erosion
along the right-of-way. (Small staging areas will be required adjacent to
the certain crossing locations, such as the Still, Pootatuck, and Farmill rivers.
In addition, an 8-acre staging area is required for the crossing of the
Housofdnic River; this staging area is planned on the Milford side of the
river.)

However, because of the relatively short period of time required for
construction activities in or near bodies of water, and the small area of
impact, the overall effect on regional water quality will be minor and short-
term. These impacts will be further minimized by the use of special
construction procedures and erosion and sediment control techniques.

These construction techniques are discussed in detail in lroquois' Resource




Report No. 1; 1986 ER (Section 5.3, Volume; Appendix A, Volume 2); and in
Iroquois’ application to the COE. | )

Standard water crossihg procedukes have been established to
install the pipe safely and efficiently while maintaining downstream water
flow, use, and quadlity. To insure this, temporary érosion and sedimentation
control measures will be used to minimiz‘e potential impacts to s’rreams‘ and
rivers during construction. Such measures may include limitation of the
duration of in-stream construction activities during "wet" crossings;
placement or installation of runoff barriers along stream banks; installation,
where appropriate, of culverts, flume pipes, or temporary bridges for
access across sTreomS; use of the "dry" crossing method at certain streams
by the installation of flume pipes 1o isolate the water célumn or the use of
sand bag dikes and pumping the water around the work areq; and post-
construction restoration and revegetation of stream banks, staging areas,
and the right-of-way. If necessary, and where appropriate, sediment
control devices such as silt curtains will be used to further limit the areal
extent of downstream sedimentation and turbidity by conﬁnin’g the impact
zone to the immediate construction area.

The selection of a suitable water crossing procedure (either "wet" or
"dry”) is influenced both by the environmental sensitivity of the water body,
and by engineering feasibility (for example, the use of the dry crossing
technique is precluded by certain physical stream characteristics related
to stream width, depth, and bottom type). Water bodies may be
considered sensitive to pipeline construction for a number of reasons,
including but not limited to: downstream municipal water supplies; critical
habitat; presence of threatened or endangered species; migratory fish

passage: or recreation/high quality visual resource value.
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At each environmentally sensi’rjive water crossing. preconstruction
studies will be conducted to determine the most suitable crossing
procedure and mitigative measures. However, when installed quickly,
efficiently, and with due consideration for these sensitivities, wet crossings
have normally been found to cause only a short-term impact, limited to
sedimentation. For water bodies highly sensitive to sedimentation, dry
crossings moy be considered preferable, providing they are practical.
~ When employed at suitable locations, dry crossing procedures can
reduce the duration of sediment-generating in-sfre_om activities. Where dry
crossings are impractical, quick and efficient wet crossings within a suitable
C,ons’rrucﬁon window and employment of suitable m’iﬁgoﬂve measures are
the usual alternative. This would limit _Thé sedimentation fo the immediate
construction areaq. |

In general, construction through surface water resources will be
conducted during low-flow periods. In Connecticut, low-flow conditions
mdy exist ihto December. In addition to such timing restrictions, criticai
biologiéol periods (e.g., fish spoWning and migration periods) also will be
avoided; this is discussed further in lroquois' Resource Report No. 3 (and
was described in the 1986 ER, Volume 1, Section 5.6). |

The specific construction measures that Iroquois will follow at water
crossings are presented in detail in Section 1i1.3 of this document; in Iroquois'
1988 Resource Report No. 1 and in the 1986 ER, Volume 1, Section 5.3 and
Volume 2, Appendix A. Iroguois will require its construction contractors to
comply with these and other relevant procedures recommended by
FERC during pipeline construction and right-of-way restoration.

To avert com‘orhinoﬁon of surface waters during construction, Iroquois

will require that construction-related activities (such as vehicle refueling and
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equipment maintenance) will be cohducted at an appropriate distance
from surface waters, and that the contractor not permit liquid or solid wastes
or fuels to be deposited upon the gfound. or into bodies of water contrary
to applicable laws, reguiations, and guidelines. When servicing requires
the drainage or pumping of lubricating oils or other fluids from. the
equipment, a groundsheet of suitable material and size should be spread
on the ground to catch the fluid in the event of a leak or spill. An adequate
supply of suitable absorbent material and any other supplies and
equipment necessary to immediately clean-up inadvertent waste or fuel
spills also must be available. Storage and disposol of liquid wastes and
filters from equipment maintenance and any residual moferiol‘ from spill
clean-up must be in accordance with procedures disdussed above.

Iroquois will insure that any reportable spills or incidents involving
waste oils, fuels, or hazardous wastes are handled appropriately, in
- compliance with applicable federal requirements. These measures will
limit the potential for any occidenfdl spills that may occur from reaching the
water and causing impacts to water quality and aquatic resources.

During construction, water obtained for hydrostatic testing will be
acquired from sources of ample supply, so as not to interfere with normai
stream flow or supply volumes. The release of the hydrostatic test water
and discharges from trench dewatering will not impact surface wcn‘ef
resources. No chemical additives will be used to test the pipeline, and the
discharge qudlity and flow rates will be in compliance with all applicable
requirements. The quality of the trench dewatering discharges will be a
reflection of the existing surface water/groundwater, as well as that of the

disturbed mc’reriol.



Rivers and Streams

The potential impacts of pipeline construction and operation on
watercourses are a function of the existing characteristics of _fhe stream Qr
river (e.g.. streambed condition, stream type, WOTer quality on‘d use), as

well as the type and duration of construction across the watercourse.

Impacts to Substrate.  Impacts of pipeline construction activities on
substrate at watercrossings are expected to be short-term, localized, and
minor. Temporary stockpiling or sidecasting of material excavated from
the trench will alter the elevation of the substrate in the immediate vicinity of
the trench. However, the material will be returned to the trench
immediately following placement oflthe pipe and fhé boﬁom contours
(and thus elevation of the substrate) returned to grade. In addition,
provisions will be made to ensure that normal water circulation patterns,
current patterns, and water flows and fluctuations are maintained during
construction, while the dredged material is temporarily stockpiled.

Trench excavation and temporary spoil stockpiling wil adversely
affect bottom-dwelling organisms on a localized basis; however, benthic
forms should readily recolonize the areas after construction, since the |
construction sites will be restored and the fill material will be similar in
physical and chemical nature to the site. Impacts to substrate and
substrate biota will also be minimized to the extent possible by scheduling
consfrucfion activities in low-flow periods to minimize the downstream

transport of sediment.

Suspended Particulates/Turbidity.. Construction activities in

watercourses will result in' a short-term increase in the level of suspended
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particulates, resulting in higher turbidity levels. However, the increase in
suspended particulates will be short-term, lasting only during the period of
- in-water construction activity. In most streams,.increased turbidity may
occur downstream for a short distance.

Some additional szadimem‘ transport may occur during the first .‘high
flows following construction, as particulates which settled during low-flow
| conditions are resuspended by higher flows. Studies have shown that
about 50% of the sediment suspended as a result of construction across
streams generally settles out of the water column within 150 feet of the
construction site. At 0.5 miles downstream, no deposition is typically evident
;(Michigon Public Service Commission 1978). However, the transport of
sledimem‘s downstream necessarily is a function of the ﬁpe of sediments at
the crossing point, as well as water flow and channel configuration. For
example, coarse sediments (sand and gravel) will be redeposited a
- limited distance from the construction site, whereas fine sediments (fine
sand, silt, clay) can remain in suspension longer. Studies also have shown
that while suspended solids concentrations increase during construction,
levels decrease to near normal conditions within 12 hours after frenching
(Schubert et gl. 1985). |

Increases in levels of Suspended particulates with a high content of
organic matter may result temporarily in reduced levels of dissolved
oxygen in the water column. This is most likely to occur in wetlands and
slow-moving streams. However, these impacts will be highly localized
/since the low water flow and véloch‘y which allow the accumulation of
organic sediment also would limit downstream sediment fransport.

Temporary increases in suspended sediment levels in streams will

alter the chemical and physical characteristics of the water column at the
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construction sites on a short-term basis. Those characteristics most likely to
be affected include color and clorify. However, overall impacts to water
quality are expected to be $hort-1erm and minor because construction in
streams will procéed as rapidly as possible, and disturbed sites will be

restored as near as practicable to preconstruction conditions.

Current Patterns and Water Circulation. Instream pipeline
construction activities will have no major adverse effects on water
_ circulation, current patterns, or normal water fluctuations in rivers and
streams, since Iroquois will take care to ensure that normal flow patterns are
moim‘oined. No significant permanent changes in bottom topography or

stream channel configuration will occur.

Housatonic River Crossing. The installation of the pipeline at the
Housatonic River crossing will require approximately two months. To ensure
that impacts to the use of the Housatonic River will minimized, Iroquois will
use special construction techniques. Because of the moximum;depfh and
width at the proposed crossing of this river (the Housatonic River is about 9
feet deep and 750 feet wide). conventional stream crossing procedqres
cannot be used. A special construction spread will be established at the
crossing and ﬂooﬂng dredges will be used to drill, blast, and dig the trench
and install the pipeline. v

A rock drilling assembly, mounted on a barge, will be used to drill -
and explosive charges will be placed to open -- the pipe trench since
tests at the crossing have indicated that rock will be encountered on the
Stratford side of the river. The pipe will be welded onshore and pulled info

place. Once installed, the river bottom contours and slope will be



reestablished. The navigability of the river will not be dffected by'.
construction octi\/ifies: since stream flow will be maintained Througho'ut the
covnsTrucﬁon period.

To minimize the potential for erosion and sedimentation, the staging
area will be located well back from the river bank within an area formerly
used for sand/gravel mining. Precautions also will be taken to protect
against bank erosion during construction.

Construction activities in the river will be conducted to insure that
commercial vessel movements, recreational activities, and fish passage
will not be adversely aoffected. For example, construction across the
navigable channel will be in accordance with Corps of Engineers permit
requirements and the applicable reguloﬁons of the U.S. Coast Guard and

the Siting Council.

Operation and Maintenance.

The operation and maintenance of the pipeline will not affect the
water quality of the streams traversed. .Routine inspection activities
associated with the operation of the pipeline system will have no effect on
surface water, since most inspections will be conducted by aerial
observation.

The only potential impacts on water quality associated with the (non-
routine) operation of the system would be if a pipe segment requires
repair or replacement beneath a watercourse. The repair or replacement
of a segment of the pipe within a watercourse will result in the same types
of impact as described for the initial construction; that is, short-term,
localized. and minor impacts to water quality. These impacts will be

mi’rigc_:*red by the use of appropriate sedimentation and siltation controls.



In the event of an underwater leak in a pipe, natural gas will be
released into the aquatic system. However, natural gas, wh_ich is primarily
methane, is highly insoluble ih water and not toxic to acquatic biota. The
gas would merely bubble to the surface and disperse into the
‘cfmosphere, and would have no impact on the aquatic system or on

water quality.

Municipal Surface Water Supplies

In Connecticut, the route crosses upstream of two reservoirs in the City
of Shelton - Means Brook Reservoir and the Shelton Reservoir No. 2. The
‘Shelton Reservoir is inactive with no immediate plans for use. Means Brook
Reservoir is not used directly as a drinking water sourée: instead, surfocé
waters flow from Means Brook Reservoir into Trap Falls Reservoir. Sinée the
pipeline will cross Means Brook upstream of the Means Brook Reservoir, no
| -éignificon’r impacts on water quality are expected. In the City of Milford, the
pipeline will traverse within 0.3 miles of Thé watershed of the Beaverbrook
Reservoir (also referred to as the Milford Reservoir), which was part of the
South Central Connecticut Regional Water Authority. This reservoir has been
deactivated as a water supply source and will serve mainly as a
recreational facility in the future. ' N

Impacts to drinking water supplies downstream of the pipeline will be
minor dnd short-term because of the temporary duration of construction
activities and the mitigation measures that iroquois will employ to limit
effects on surface water quality and quantity. Potential impacts to surface
water supplies will be minimized by the use of standard sedimentation

controls, which will limit downstream sedimentation.
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Water-Related Recreation |

The pipeline will traverse areas used for water-related recreational
activities. However, neither the construction nor the operdfion of the
pipeline will result in the long-term impairment or destruction of the
resources that support these activities. Impacts to water-related recreation
will involve mainly short-term inconveniences associated with construction
across streams and rivers.  For example, construction ocross the
" Housatonic River may limit recreational boating, sw:mmmg and fishing in
the immediate vicinity of the construction site. However, this impact will be
highly localized and limited to the period of in-wotef construction activity.

The construction of the pipeline also will result in short-term and highly
Ib‘c:clized aesthetic impacts associated with aquatic écosysfems. These
impocfs will stem from the disruption of riparian vegetation along the right-
of-way and the localized and short-term degradation of water quality at
: -IﬂIne pipeline stream crossing locations. However, these impacts will be
limited to the construction bhcse. The operation of the project will not
cause adverse effects -on water resource-related aesthetics (.e., the
pipeline will not result in persistent or permanent water quality degradation,
the denial of access to or visibility of the resource, or chonges in noise,
odor, or air quality).

Similarly, the implementation of the project will not involve the
discharge of dredged or fill material at any preserves, federal parks,
wilderness areas, or national seashores. The construction and operation of
the project through Silver Sands State Park will not result in adverse

modifications to the recreational use or aesthetic value of the area and will

not result in a reduction in the use of the currently undeveloped park.
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Construction and operation of the proposed pipeline will generally
not impact or be affected by flood hazard areas. Although ﬂoodplcins
are cssoc_io’red with most of the rivers and streams crossed, the po’fem‘ioly for
impacts associated with construction and operation of the pipeline is
minimal. Significant flooding during construction of the pipeline through a
floodplain could result in various impacts. For example, floodwaters could
po’renﬁolly transport sediment, slash, construction debris, and  construction
materials into the stream, resulting in water quality impacts. Similarly, current
or ice scour during ﬂoods could expose the installed pipeline and cou'se‘
damage to it. |

However, by using special construction techniques in flood hazard
areas and by generally avoiding the plo'cemem‘ of obéveground foCilh‘ies
in 100-year floodplains, these impacts will be avoided. Fbr'exomple.
~ construction of the pipeline will be conducted during low-flow periods (i.e.,
late spring, summer, fall). The pipe will be placed af sufficient depth below
the streambed to be d minimum of 5 feet below any slurried organic muck
dnd potential curreh’r or ice scour. The pipeline will be weighted to provide
negative buoyancy. This will prevent flotation during flood conditions. Pipe
weighting will be achieved either by using concrete saddle weights or by -
installing pipe pre-coated with concrete. In addition, slosh and other
construction debris will not be stored along portions of the right-of-way
within flood hazard areas; this will insure that such materials will not become

waterborne in the event of a flood.

V3.2 Groundwater Resources
The pipeline route traverses within 1.5 miles or less of municipal and

private groundwater wells that provide sources for drinking water (refer to




Section IV.3). It is possible that under certain circumstances, grade or
trench blasting along the right-of-way in the vicinity of such wells could
pdfenﬂolly alter localized groundwater flow patterns and thus adversely
affect well water pressure or quantity. This in turn could result in major
inconveniences to residents using the affected groundwater supplies.
Specifically, it is possible that the yield of the existing wells could be so
significantly affected that new wells would have to be dug with potable
water supplied from other sources in the interim. Alternatively, if the
groundwater table rises as a result of construction activities, localized
basement flooding could occur.

To ensure that such impacts do not occur, lroquois will hire a qualified
consultant who will inventory all public and private wells within 300 feet of the
route in areas where blasting is recjuired. This procedure is in accordance
with FERC recommendations. Iroquois will specifically inventory water
quality, water level, and water pressure in each well both prior to 'ond dﬁer
construction. In the event that any adverse impacts to groundwater
drinking supplies are reported subsequent to construction, Iroquois will
investigate such reports. If appropriate, lroquois will compensate the
affected individuals or municipalities for the development of new wells,
and will provide interim sources of potable water.

No impacts will occur to the groundwater as a result of the operation
or maintenance of the project. Natural gds is not soluble in water. Thus,
even in the unlikely event of a leak, the gas that would escape would
quiékly' migrate to the ground surface, and disperse 1o the atmosphere.
Because the gas would temporarily replace oxygen in the soil, and thus
discolor immediately adjocent vegetation, the leak would be detected

during routine aerial reconnaissance of the route.
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V33 Wetlands ‘

The activities associated with pipeline construction will not result in any

permanent loss of wéﬂonds. Following construction activities, spoil will be
returned to the tfrench; all natural contours will be restored to ensure that the
wetland hydrology is not altered; provisions will be made to ensure natural
flow patterns are maintained to prevent excessive flooding or draining of
wetland areas; natural vegetation will be allowed 16 reestablish over the
entire right-of-way: and trench breakers will be used to ensure that the
french does not act as a conduit, draining the wetland.
O The construction procedures that will be used to cross wetlands will
depend on site-specific conditions. Fof example, if réquired due to soil'”
moisture, work pads will be used. Clearing will not be required except in
- wooded wetlands. In such areas, trees will be cut by chain saw; stumps will
be left in place except in the area immediately over the pipeline trench.

The ’rypicdl alternative methods that may be used to construct the
pipe in wetlands are described in Iroquois’ 1988 Resource Report No. 1,
1987 (as amended in 1989) Corps of Engineers opplicctibn, and in-Section

.3. These include:

o) Temporary placement of mats in flooded wetlands to provide
a working surface for the movement of excavation equipment
across the wetland and for the excavation of the trench.
Prefabricated pipe sections will then be either pulled or
walked across the wetland, depending on the water table.
Weighting of pipe may be required, depending on’
excavated material. The temporary mats will be removed
after construction.

o} Use of the "yo-yo" ditch method may be used to cross small
distances through wetlands characterized by soils of low
cohesiveness. This method involves the use of a



wireline/double winch system to which a bucket is aftached..
The bucket is pulled back and forth across the wetland until the
desired ditch depth is achieved. This process can only be
used for short distances through wetlands, where clamshell
dredges can be used to cast excavated material back into
the trench after the pipe is installed. '

o} In non-flooded wetlands, the installation of a log riprap road
(where the wetland is wooded) and/or the installation of filter
cloth with a gravel overlay may be used to provide ¢ working
base for construction equipment. Logs for the road would be
from trees cleared along the right-of-way. Trenching and pipe
instaliation equipment would use this as an accessway across
the wetland. As necessary, culverts will be instalied o maintain
water flow across the right-of-way during construction. The filter
cloth and gravel, if used, would be removed from the wetland
after the completion of construction. The logs may be left in
place to decompose naturally. Topographic and hydrologic
conditions will be restored. .

In general, the insfcllcﬁdn' of the pipe across small distances of
wetlands will involve the use of techniques similar to dry land construction.
Dry land construction techniques also may be used in wetland areas with
soils that are only seasonally saturated. However, if the trench entering the
wetland contains water, ditch plugs will be left in the trench prior to crossing
the wetland. This procedure will minimize silt discharges into the wetland
and will generally maintain the water level in the wetland during
construction. Topographic and hydrological conditions will be restored
after the completion of construction. ,

Pipeline construction activities will result in short-term, Io'colized; minor
impacts to wetland hydrology and water quality, as vegetation is cleared
from the trench areas, dredged material is temporarily s’r‘ored in the
weﬂond adjacent to the trench, and temporary roads are con‘structed for
access, where appropriate.. These activities will ‘increase suspended

sediment levels in the wetlands, particularly in the immediate vicinity of the



pipe trench, on a short-term basis. The water quality characteristics most
likely to be offec’red are color ond clarity. In addition, the suspensnon of
porhculofe organic matter may reduce temporarily dissolved oxygen
levels in the water column. This impact could occur as a result of
construction in wetlands because of the low water flow and velociTy-Thcn‘
typically characterizes such areas. How.ever, any such impacts would be
highly localized (because the low water flow which allows the
~ accumulation of organic sediment also would tend to limit downstream
sediment transport) and limited to the duration of the construction period.

In addition, if the route crosses a wetland located on a perched
water table, it is possible that construc_:ﬁon activities could breach the

impermeable layer that mdfm‘oins the water in a perched condition. This

could effectively "drain® the wetland. iroquois' environmental inspectors -

will be trained to look for such conditions during construction. If a perched
water table in a wetland is breached, Iroquois will consider the insTollo’rion
of bentonite or other suitable material in the trench to reestablish water

levels.

V34 Hydrostatic Testing

After the completion of construction and prior to operation of the
pipeline, hydrostatic testing will be conducted. The specific procedures
used to hydrostatically test the pipeline are discussed in detail in Section
.3 and in Iroquois' 1988 Resource Report No. 1.

Water for the tests will be withdrawn from various freshwater
watercourses along the pipeline route as well as from Long Island Sound
(to test the marine pipeline). In Connecticut, lroquois has tentatively

identified the Still, Pootatuck, and Housatonic rivers as potential sources of

e F
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hydrostatic test water. These sources were selected based on instream
flow rctes as well as on a line profile of the topography olong the project -
route (indicating Iocohons where topographic conditions would prevem‘
the effective transfer of water between pipe sections).
Test water will be withdrawn from and discharged to the same
source: the maximum rate of withdrawal will be 1,800 gpm. lrquois will
| conduct all hydrostatic testing operations in accordance with applicable
~ SPDES permh‘ requirements. For example, water intakes will be screened
to prevent the entrainment of fish and organic materials such as sticks and
leaves. Energy absorbing diffusers will be oﬁcéhed at all hydrostatic |
discharge points. ' |
| Hydrostatic testing may be conducted any time from mid- to late-
summer through late fall; the exact timing of the test at a particular location
will be tied to the construction schedule along the spread. However all
f ’fes’nng will be conducfed so as fo avoid critical periods for fisheries in the
streams from which or into which Test water will be withdrawn or discharged.
In addition, lroquois will not withdraw water during periods of extreme low
flow such that significant adverse impacts would result to aquatic resources

or water quality.

V35 Cumulative Effects

The cumulative effects of construction of the lroquois pipeline on
water use and quality will be minimal. A short-term increase in
- sedimentation is expected during the construction of most stream
crossings. If all stream crossings in any one basin occurred simultaneously,
the additive effects could create a large slug of suspended solids.

However, because construction across streams in the basin will occur
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sequentially over a period of time, this will not occur, and the individual
watercourses will be able to assimilate the sedimentation. Orﬂy the
crossings of the major streams will incur larger quantities of in-stream
sediment loading. However, such loading will be individual events; no
accumulation of sediment should occur; and the amount of sediment
involved, in most cases, should be no worse than during major rainfall
events, authorized maintenance dredging. or—-in the case of the
Housatonic River—in-stream sand and gravel mining.

Cumulative groundwater effects associated with the pipeline also
should be minimal or absent. This is because the pipeline is not expected
to adversely affect groundwater quality or quantity except possibly in
isolated cases where individual wells cduld be affected by construction-
related blasting. If such effects occur, however, Iroquois would ifnplemem‘
mitigation so that no long-term cumulative impacts result. In summary, then,
any effects due to pipeline construction would be confined largely to the

area of occurrence, and no accumulation of effects is expected.
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VA  VEGETATION AND WILDLIFE
VA1 Vegetation

Construction, operation, and maintenance of the proposed pipeline
will result in both long- and short-term, minor impacts to terrestrial vegetation.
Construction of the pipeline will result in the temporary disturbance of existing
terrestrial vegetation within the construction area, which in Connecticut will
generally be 75 feet wide or less. Following construction, this en’rire area will
be restored and reseeded. Generolly,‘ a permanent 50-to 60—foo’r-wide
easement will be maintained as non-woody vegetation, while the }
remdining 40 to 50 feet will be allowed to revert to its preexisting natural
vegetation. The permanent easement Will be maintained in non-woody
vegetation (e.g., shrubs, grasses, open field, vegetation). Wi’rhinv’rhis area ail
agricultural-type vegetation, openfield and other low-growing vegetation
(e.g., lawn grasses, orchordé) will be allowed.

In forested areas, o'v50—foof—wide portion of the 60-foot easement will
be maintained in a cleared condition. The remaining 10 feet of 1‘hé 60-foot
easement and the 40-foot temporary construction area, will be allowed to
revert to preconstruction conditions.

Construction and operation of the permanent aboveground facilities
and the access roads leading to such facilities will result in long-term impoci‘s
to vegetation. The existing vegetoﬁén will be displaced by these facilities
for the life of the project. It is estimated that the meter stations will result in
removal of about 1.8 acres of vegetation (assuming an average site size of
100'’x200" for each), and the valve sites will require 0.07 acres (assuming a
18'x40' site foreach). Although long-term, these impacts will be minor due to

the small amount of vegetation to be lost.
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Forestland | |

Construction of the pipeline through forested areas will result in the
removal of forest vegetation from cpproximo’rely? to 12 acres for each
milé of pipeline (based on the use of a 75- and 100 foot-wide right-of-way,
respectively). Of this, all but 6 acres per mile (i.e., a 50-foot-wide area) will-
be allowed to revert to natural vegetation following construction. This 6
acres per mile will be permanently maintained in non-woody vegetation,
representing a net loss of forestland. ‘Where the right-of-way parallels
existing highway, railroad, power Tronsmiséion lines, or utility rights-of-way,
vegetation removal will increase the width of the existing permanently
maintained right-of-way. However, where the route parallels existing
transmission lines, Iroquois proposes to use part of the existing easement for
temporary work space. To the extent that forest vegetation has already
bée!n removed from these areas, this will serve to limit the need for
additional clearing of woody vegetation.

Approximately 60% of the route in Connecticut will traverse forestlands.
Construction through these areas will result in the removal of forest
vegetation from a maximum of approximately 350 aqcres. 'Following
construction, forest vegetation will be cllowedlto become reestablished on
approximately 175 acres, while the remaining 175 acres will be rhoim‘oined in

a non-woody vegetation type.

Agricultural and Open Lands.
Construction of the pipeline will also have minor, short-term impacts on
agricultural (i.e., cropland, pastureland, cultivated/improved areas) and

open lands. The long-term maintenance and operation of the pipeline will
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* not have any adverse impacts on eriCulTurol areas because, following

construction through agricultural lands, the pipeline right-of-way will be
returned to its preconsi‘rucﬁon use.

The route traverses approximately ’2.7‘ miles through existing

o agricultural land. Construction of the pipeline will result in 1emporofy

disturbances to existing agricultural activities on approximately 33 acres;
following construction, all agricuttural activities will be permitted to reestob}li'sh
within the entire permanent easement. Potential impacts ossbcic’red with
construction through agricultural lands include: erosion; impacts to soil
structure and fertility as the result of compocﬁon, ruﬁing, topsoil/subsoil
mixing, and loss of organic matter:; bringing rocks and stones to the upper
soil l'oyers where they could interfere with farm equibmem‘ or other -
established farm practices; disruption of either natural or tile drain systems;
long-‘rerm decrease of productivity on croplands; and temporary loss of
prOQUcﬂvify from the right-of-way and temporary work space for the
duration of construction., | |

However, spéciol construction and right-of-way restoration
procedures will be employed during pipeline construction through
cultivated and improved agricultural lands to minimize these potential
impacts. In addition, landowners will be compensated for any loss of Crops 3
or damages.

Pipeline construction through other open lands, such as abandoned
agricultural areas, old field, and early successional forest areas, will result in
temporary disturbance to exisfing vegetation within the construction right-of-
way, and long-term modification of vegetation within the permanent 60-
foot right-of-way. Along the route, approximately 100 acres (75 acres if a 75-

foot-wide right-of-way can be used in all areas) of open land will be
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temporarily disturbed during construction, after which 40 acres will be |
allowed to revert to its previous condition, while 60 acres will_‘ be mcintcihed
in non-woody vegetation. Because the vegetation communities found on
open land are generdlly common in the areas through which ’rHe pipeline
route will fraverse, and because these communities are already in an early
stage of succession, the impacts of pipeline construction are expected to
be minor. In oddiﬁén, the amount of open, early successional vegetation
éémmunifies will increase along the route as a result of pipeline construction
through forested areas. |

During operation and maintenance of the pipeline, the extent to
‘which woody vegetation is allowed to reinvade the permanent 50-to-60-
foot right-of-way will be limited by mechonicdl clearing ope'roﬁons. The 25—
to-40-foot temporary work space, on the other vhond, will be oiloWed to
revert through 'secondory, succession to naturally occurring vegetation

communities.

Wetlands

Construction of the pipeline will result in disturbance to existing vegetation in
the Weﬂonds traversed. Following construction and restoration of the
pipeline right-of-way, wetland vegetation, including trees, will be allowed to
become reestablished within the entire construction righ’r-of-wcy»excepfed
in forested wetlands in which soils are not permanently saturated. As a result,
impacts to wetlands are expected to be minor, although the removal of
wooded wetland vegetation will represent a long-term effect, stemming
from the duration of_ﬁme that will be required for the type of vegetation to

become reestablished along the right-of-way.
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During construction, wetland vegetation will be Temporonly dls'rurbed |

on opproxumcn‘ely 71 acres in Connecticut (ossumlng the use of q 75—foo‘r-
..W|de construction right-of-way and an alignment across a total of 7.8 miles
of hydric soils). The disturbance to wetland vegetation will only last for the
duration of the construction activities, and following restoration of the right-of-
way, wetlands will be allowed to revegetate completely, except for those |
wooded wetlands with non-saturated soils (allowing woody vegetation to
grow directly over the pipe in such areas could pose safety concerns).

For forested wetlands; the impoéfs would be long-term, as it may
take several decades for trees to reach their previous size. However; tree
stumps will be left during clearing activities through forestéd weﬂcnds and
the regenéroﬂon of stump sprouts will help to speed the 'resforoﬁon of forest
vegeiation in the wetland. The long-term operation and maintenance of
the pipeline will not have any adverse effects on wetland vegetation, once
it becomes reestablished, since natural wetland vegetation will be allowed
to remain within the permanent right-of-way.

Iroquois has been committed to minimizing impacts to wetiand
throughout the routing process and will use techniques for weﬂonds
crossings and restoration consistent with the Corps of Engineers' nationwide
permit. During the initial environmental review for the Iroquois project in 1986,
Iroquois representatives met with federal and state agencies with jUrisdicﬁon
or review responsibilities over wetland resources. The agencies included
the U.S. Army Corps of Engineers (New York District and NewEnglond
Division), U.S. EPA (Regions 1 and 2), the U.S. Fish and Wildlife Service
(Region § office in Newton Corners, Massachusetts and field offices in
Concord, New Hampshire) and DEP. During these consultations, measures

to avoid or minimize impacts of pipeline construction fhrough wetlands



were discvussevd, and Iroquois has odop’réd procedures recommended by
these agencies into its construction and restoration procedures.

In pipeline routing studies, the Iocd’rions of wetlands based bn éxisﬁng
wetland resource maps and aerial photographs were evaluated, and to
“the extent possible wetlands were avoided by alignment modifications.
Because there are limitations to the accuracy of the existing wetland
résource maps, Iroquois has always been committed to performing on-the-

gvr0und wetland delineations to further identify routing variations to minimize

wetland impacts. In 1989, when the Federal Manual for Identifving and
Delineating Jurisidictional Wetlands was published, Iroquois committed to

delineate wetlands along the entire pipelineroufe using the federal uniform
procedures. In addition, since wetlands in Connecticut ofe defined solely
on the presence of hydric or alluvial/floodplain soils, Iroquois also
committed to delineate state regulated wetlands in Connecticut.

© Each federal and state jurisdictional wetland will be identified in the
field (to ’r‘he’ extent that access }permissio'n can be obtained)) and
depicted on 1" = 500" or 1" = 200" scale aerial photographic alignment
sheets. lroquois will delineate, using field procedures, those wetlands within
the pipeline right-of-way. Wetland areas adjacent and hydrologically
connected to the right-of-way and contiguous with the wetlands in the right-
of-way will be delineofed to the extent possible using off-site Techniqués,
since Iroquois does nof and will not have oééess 1o offsite areas. _

With respect to evaluating wetland functional value and quality, the
construction of the Iroquois pipeline will have no effect on most of the
functional values of wetlands. Pipeline construction will not affect wetland
hydrology, «all contours will be restored, and following construction,

wetlands will all be allowed to revert to their preconstruction vegetation. As



a result, pipeline construction will not affect wetiand values such as flood
. storage., nutrient retention, sediment i‘ropping, and groundwater rec:horge«
potfential; and will have only a minor short-term (or in the cdse of forested
wetlands, potentially long-term) affect on wildiife habitat values. Iroquois
will idem‘ify potential changes in wetland values that are expected to result
from construction after the detailed field studies oré performed.

With respect o revegetation of wetiands, Iroquois will rely pﬁmoriiy on
natural revegetation to restore wetland habitats to preconstruction
conditions, although quick-seeding onmjal or perennial g’rosseé will be
seeded on the exposed areas. The primary purpose for Using
conservation grasses will be to stabilize the soil and pfevem‘ erosion prior to
the native vegetation becoming reestablished, as well és to develop a
more valuable vegetation cover in dreos presently covered with either
| EDI_ngﬂ_ei or purple loosestrife. To enhonce the natural revegetation
process in forested wetiands with saturated soils, Iroquois is committed to cut
free stumps flush at the grouhd and allow them to resprout following
construction. The only exception to this is immediately over the pipeline
french where the tree stumps will have to be removed for pipeline
instaliation. |

In shrub and herbaceous wetlands, where soil conditions allow, over
the pipeline ditch, Iroquois will strip and stockpile the uppermost organic
mat which contains roots and seeds from the wetland plants. This organic
mat will be replaced following construction, and the plant material in the
organic mat will resprout, enhancing recovery of the wetland. The
exception to this is in wetlands dominated by loosestrife or Phragmites, in

which the undesirable wetiand plants will be buried, and the area



reseeded. Allowing wetlands to revegetate naturally will quickly restore the
wetlands to their preconstruction conditions.

With a few exceptions, the revlegefo’rion procedures desCribéd
above will be applied to wetlands along the entire pipeline route. Where
-‘spe‘ciol revegetation methods are required, specific revegetation plans will
be prepared and submitted as part of the D&M Plan .

roquois hds been aware that certain wetlands along or near the
route have been identified as significant wetlands, or .are otherwise
considered to have unique values associated with their ecological
characteristics or ownership. In Connecticut, these include the wetlands
along Wimisink Brook which are part of the Naromi Land Trust's Wimisink
Sanctuary, wetlands along a tributary to Morrissey Brook wHich are part of
the Weantinogue Land Trust's Morrissey Brook parcel, wetlands along the Still
River. which are part of the Weantinogue's Still River Preserve, wetlands
olonb Means Brook which are part of the Bridgeport Hydraulic Company'’s

watershed, and Cranberry Pond in 1he’Town of S’rroﬁord, Q loColIy uniqUe

wetland area that is adjacent to the pipeline route. Iroquois has committed

to develop special plans for construction and restoration of weﬂonds'in'

these areas to insure that hydrologic conditions and ecological values are
not adversely affected by pipeline construction. These plans will be

presented in the D&M Plan.

VA2 Wildlife Resources

Construction of the pipeline will have minor, long-term impacts on
w'ildlife hcbi’rdf, causing, in tum, localized but long-term impacts on wildiife
populations.  Since the right-of-way will be maintained in a cleared

condition and the associated facility sites will be converted to developed
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uses for the life of the project, the princi‘pdl impact will be a shift in wildlife
populations using the right-of-way from those species favoring fore_s’r»
habitats to those uiilizing more opén areaqs. Howe\_/er, b.e‘cdu‘se: a
substantial poﬁion of the area through which the pipeline traverses is
| ~ forested, creation and maintenance of a 50-foot right-of-way will increosé
habitat diversity; this could have both beneficial and adverse effects.

DUn'ng construction, the clearing and grading of the right-of-way and
femporory work space will result in a loss of vegefq’rion cover and coufd
result in limited mortality to less mobile forms of wildiife, such as small rodents,
that are unable to escape the construction area. In addition, the general
disturbance associated with construction activities will likely cause the
temporary displacement of most wildlife from the immedio’ée vicinity of Thé

construction zone and adjacent areas.

Edge Effect |

Maintenance of a permanent right-of-way in an early successional
stage (i.e.; in low grasses) will, in most cases, permanently alter the wildlife
habitat along the right-of-way. However, the creation and maintenance of
this right-of-way will increase wildlife habitat diversity in many areas. For.
example, where forest habitat abuts the pipeline right-of-way, an ecotone
or transition zone between the two habitat types will be created. The
diversity. of wildlife is often greater in transition zones because they are
generally inhabited by species of both adjacent habitat types, as well as
those that prefer the edge. | _

The potential effects of the creation of a forest edge on wildlife
species was evaluated by both lroquois and the FERC (refer to DEIS

Section 5.1.4.2.1 pp 5-37 to 5-39). These evoludﬁons generally indicate that



the changes in wildlife populations resulting from cons’rrucﬂon of a right- of—y

way or edge hobn‘ot results from a change in the vege’rohve communn‘y
structure, and that the species which are favored are those that prefer open
or early second growth forest vegetation. In areas of otherwise unbroken
forest vegetation, the addition of these spvecies to the \;vildlife communify
can result in an increase in 0\\/eroll species diversity in the o.re‘cs traversed by
the right-of-way. This effect will be most pronouhced within the temporary

work space and portion of the permanent easement (50 feet) that will be

reseeded and allowed to revert to native vegetation after i‘he compleﬂon |

of construction. Thus, the forest habitat removed by construction will be

replaced with a different habitat ’rype increasing the overall hobl’rc’r dlverSI’ry

of the area. In addition, the vegetation that will be plom‘ed to control

erosion will provide seeds and foliage as food for mammals and birds as

- well as habitat for ground nesting birds, and small mammails characteristic

of meadow or old field habitats.

The creation of a right-of-way could'provide travel corridors for
mammalian predators such as fox, coyote, and raccoon, which have
been shown to utilize habitat edges for this purpose. An increase in the
occurrence of predators could result in an increase in predoﬁoh rates for
wildlife species found along the right-of-way.

Creation of a right-of-way through forested areas is not expected to
result in forest fragmentation because the width of the opening created by
the right-of-way is small relative to the size of the forested areas traversed.
Forest frogrhenfo’rion has been identified as a po’renﬁoll factor contributing

to the recent decline in the populations of some species of birds that are

typically found in forested habitats. Studies have been conducted which'

demonstrate that certain bird species are less abundant in forest tracts that
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are relatively small and isolated from adjacent Iorger forest '1ro¢15. L
‘However, most of these studies have been conducted in areas in which
-remnant forest vegetation is surrounded by large open areas such as
agricultural land or residential developments. No studies have
documented the decline of a forest interior bird species as a result of
construction of a utility right-of-way through an otherwise unbroken forest
tract. The edge effect described above may result in a decline of forest
bird species for a short distance into the forest interior, as these species are
replaced by species preferring open or edgé habitats. However, the right-
of-way itself should not create a cleared areq of sufficient size so as to result
in forest fragmentation. Moreover, it should be noted that all of the areas
traversed by‘ the pipeline already are crossed by vdrious highways, |
access roads, and large-lot residential subdivisions, or are being
developed for residential purposes to some extent. Those existing
developments already have provided oppormniﬂes for the encroachment
of species favoring more open habitat. | v

. Moreover, Iroquois is not aware of any evidence that a pipeline right-
of-way of 75 to 100 feet wide has been found to cause forest fragmentation.
In fact, in a recent Wildlife Monograph on the subject, (Habitat Areg
Requirements of Breeding Forest Birds of the Middle Atlantic States, Robbins
et al. 1989 Wwildiife Mongraphs No. 103), the authors state that utility Corridors of

less than 100 meters (over threeﬁmes as wide as the ‘proposed Iroquois
right-of-way) have not been found to cause fragmentation. Ah‘hough
fragmentation of forest habitats may be caused by rights-of-way as narow
as 76 1o 100 feet, there is no evidence to that effect, in spite of a
consideroblé amount of research on the subject of forest fragmentation

over the past several years.



Wetlands ‘
Tidal flats, marshes, and other weﬂbnds provide excellent hobi’rotvfér
- wildiife. Pipeliné construction through wetlands will temporarily ah‘er these
‘habitats and limit wildlife usage of them during construction and until they
are fully restored. However, as discussed in Sections V.3.3 and V.4.1 of this
.report and in the DEIS Section 5.1.7 (pp 5-54 to §-59), impacts to wetlands will

be mitigated by avoiding or minimizing construction in these areas to the

extent practicable through pipeline route selection, and by implementing

special construction and restoration practices. These practices will insure
that wetland hydrology is not affected, and that the wetland vegetation is
rapidly restored to its previous condition. Because wetlands will be allowed
to revert to previous vegetation types, impacts to wildiife in wetlands will
generally be short term. . Construction of the right-of-way through forested
wetlands wil result in the clearing of forest vegetation. Although forest
vegetation will be allowed to reestablish in these areas, the complete
recovery of these areas may require several decades. Thus, the imboc’r to

wildlife which prefer forested wetland habitat will be long-term.

Endangered o‘r Threatened Wildlife Species

Construction and operation of the pipeline will not affect any federally
endongered or threatened wildlife species or other state-listed species of
special concern. Although there are several federally or state-listed species
of concern which are reported to occur in the general vicinity of the
pipeline route, only one species (bog turtle) is reported to occur in the

immediate vicinity of the areas which will be disturbed during construction.
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If, during the course of the wildlife surveys that will be conducted in
-areas where there is a high probability that wildlife species of concern
could exist, additional information becomes available indicating ’(hc’r
species of concern may be present in the areas to be affected duﬁng
pipeline construction, either the alignment of the right-of-way will be slightly
modified, or special construction or restoration procedures will be adopted
fo'mh‘igcfe potential impacts to these species. These procedures, which will
be implémemed in accordance with federal or state regulations (and Wi'rh
the reasonable agreement of the landowner), will be site-specific, but
would generally incfude avoiding important hdbi’roTs and timing

construction activities to avoid critical periods.
o .

VA3 Freshwater Fisheries

Construction and operation of 1he pipeline will have minor, short-term
implczjcts on fishery resources; these impacts will occur as a result of pipeline
installation activities. Pipeline construction will involve the crossing of various
streams containing sélf—sus’roining fish populations, as well as streams or rivers -
which are stocked. Of particular concern are the cold-water salmonid
fisheries, which are of high recreational importance.

Because of the importance of the fisheries resources along the
preferred pipeline route, special construction Technidues will ‘be -
implemented at stream crossings in order to mitigate potential adverse
impacts. As a result of the use of these construction techniques, the limited
stream-areas that will be affected by construction techniques, the limited
stream areas that will be affected by construction activities, and the natural
recovery abilities of the streams traversed, the overall impact on fisheries

resources should be minor, localized, and short-term.



The potential impacts of greatest concern to the aquatic |

environment are those stemming from siltation due to cons’rru_bﬁon activities:
If in-stream construction occurs‘during migration or spawning, siltation in
streams and related 1urbidh‘y and downstream sediment d»eposiﬁdn can
affect fish populations by smothering eggs and larvae, impairing respirofion_',
and affecting food supply. In-stream construction oc’riviﬂes‘mcy also alter or
impede passage of adult fish during spawning migrations.

In areas of bedrock where in-stream blasting is required, fish mortality
resulting from blasting-induced shock waves could occur. However, the
disturbance caused by driling operations and other blasting prepord’rions
will probably cause most fish to vacate the areaq, thereby reducing the
potential mortality. If necessary and in consultation with the oppropricﬁe
regulatory agencies, reduced charges could be set off to scare fisﬁ away
from the area prior to the initiation of bedrock blasting. The use of these
mitigation and restoration techniques, and the minimal amount of aquatic
habitat affected in relation to that available in the project area as a whole,
should minimize potential impacts.

After the completion of construction, the withdrawal and discharge of
water for the hydrostatic testing of the pipeline could result in minor, short-
term, and localized impacts on fish populations. Juvenile and larval fish
may be injured or killed by enfrapment during water intake operations, and
following hydrostatic testing, water discharge could result in erosion and
siltation in s_urfcce waters. Both the Pootatuck and the Housatonic rivers,
which support important fishery resources, have been identified as sources
of hydrostatic test water.

However, test water intake and discharge will be conducted in

accordance with all applicable state water regulations and federal and/or



state discharge requirements. Intake structures will be screened wﬁh 1/4 to
1/2-inch mesh to reduce entrapment of juvenile fish during surface water
withdrawal. When possible, withdrawal will occur during higher ﬂow.periods
whén in-stream biota will not be as concentrated, and the probability of fish
entrapment will consequently be low. |

An energy diffusing device will be ihsfclled on the discharge pipe to
reduce the potential for bank erosion into surface waters during hydrostatic
test water discharge. Ilf necessary, screening devices (such as hay bales
and settling ponds) will also be used. Water quality will be monitored in
accordance with State Pollution Discharge elimination. System (SPDES)

permit requirements.

V44 Mitigation Measures
Terrestrial Vegetation ,

The potential impacts to terrestrial vegetation in general will be
minimized through the use of special procedures during the clearing and
grading of the right-of-way, by strict adherence to the D&M Ploh, and by
careful restoration and reVegeTcn‘ion of the right-of-way following
construction. In addition, special procedures will be followed in the major
vegetation types traversed to minimize impacts, as described below.

Adverse effects on forest resources will be minimized by

implementing the following measures:
o Identifying specimen trees, and snags within close prbximh‘y to
- the right-of-way edge during preconstruction surveys, and
protecting them from damage;
o) Use of experienced woodcutters only;

o) Minimizing clearing and subsequent maintenance to the extent
practicable;
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o

Felling trees and brush parallel to the right-of-way to prevent
damage to adjacent vegetation;

Repairing damage to or replacing with suitable nursery stock
and/or compensation any trees that are inadvertently
damaged off the right-of-way;

Salvaging merchantable timber (i.e., logs, cordwood);

Chipping or other disposal of unmerchantable vegetation at
approved sites; '

Adhering strictly to soil erosion control guidelines to minimize
impacts to soil productivity; ' '

Initiating right-of-way restoration as soon as possible following
pipe installation (generally within six days of final grading); and

Careful revegetation of the right-of-way.

To minimize potential impacts to agricultural lands, special

cohstrucﬁon and right-of-way restoration procedures will be employed

during pipeline construction through cultivated and improved ogricul’rurol

londé. These spe‘ciol procedures (which are discussed in detail in the FERC

DEIS and in Iroquois' 1988 Resource Report No. 1: neral Project

Description and in Resource Report No. 7: Soils)) include:

O

Close coordination with affected landowners prior to
construction to identify specific concerns and measures to
minimize inconvenience;

Special pretrenching operations to remove topsoil and

-stockpile the topsoil separately from the subsoil, and to

subsequently replace the topsoil with @ minimum of handiing;

When possible, scheduling construction during dry periods to
minimize soil compaction, rutting, and erosion;

Restricting vehicle access and vehicle loads, and use of lower
ground-pressure equipment to minimize compaction when
soils are wet;



o Use of subsoiling techniques to relieve soil compaction where it
can be demonstrated;

o Restoration of land contours to maintain drainage patterns;

o) Careful repair of existing drain tile systems to prevent
subsequent flooding problems; : o

o} Attempts to control the spread of weeds onto the exposed
right-of-way; ‘

o Control of fly-rock during blasting, and collection and removal
of rock from the right-of-way through agricultural areas:

o} Mechanical or manual collection and removal of large rocks
and stones (over 4 inches in° any dimension) brought to the
surface in agricultural lands as a result of construction activities: -

o] Application of fertilizer to the right-of-way during revegetation;

o Incorporation of legumes into révegetation seed- mixtures, as
appropriate, to aid in the restoration of soil structure and fertility;

o Implementation of standard erosion control practices during
construction and restoration; and

o Timely restoration and revegetation of the right-of-way as soon
as practicable following construction.
In addition, landowners will be compensated for any loss of crops or
damages. Implementation of these special procedures will insure that
potential impacts resulting from cons’rruéﬁon through agricultural _dreos will
be minimized, and that any impacts will be short-term and minor.

The potential impacts to vegetation in open lands will be minimized
by implementing numerous proceeres during construction, reé’roroﬂon,
and maintenance of the pipeline. Although there are no specific
procedures to minimize impocts‘fo vegetation resources on open lands,
many of the procedures related to clearing, trenching, restoration and

revegetation, and long-term maintenance of the right-of-way as discussed



- for the other major vegetation types will be employed and also will serve to

minimize impacts to these early successional vegetation communities.-

Wetlands

Construction of the pipeline will result in disturbance to existing
vegetohon in wetlands traversed by the route. Following construction ond}
restoration of the right-of-way, wetland vegetation, including trees (except:
i}n' areas of non-saturated wetland soils), will be olléwed to become |
reestablished in the entire construction right-of-way. As a result, impacts to
wetlands are expected to be short- 1erm and minor.

o, The pnmory means by which |mpocfs to weﬂonds will be reduced is
through avoidance of wetland areas in routing the plpellne. Avoidance of
wetlands is a primary routing criteria, both for environmental and
engineering reasons. An initial routing criteria, the avoidance of wetlands to
| the extent possible also is a key element of Iroquois’ biological field
programs. As a result of these programs, wetlands along the right-of-way
are being delineated using both the uniform federal procedures and
hydric soils. This information is being used to refine the route in order to further
avoid - or if avoidance is not possible -- to minimize wetlands crossings.

In addition to avoidance of wetlands to the extent practicable in
siting the pipeline, several measures will be implemented to minimize the
effects of pipeline construction on wetlands. All construction through
wetlands will be in accordance with state and federal regulatory
requirements (e.g., Corps of Engineers nationwide permit criteria and FERC
recommended measures), and will be performed. to minimize both the
amount of disturbance to the wetland vegetation and the extent to which

construction equipment must be present in wetland areas. In addition,
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special construction and restoration techniques, as discussed in detail in

Iroquois 1988 Resource Report No. 1: General Project Description. will be

employed to further minimize poTvem"iol 'impocfs. These techniques are as

follows:

o Prior to construction, Iroquois will prepare a description of each
wetland to be traversed, identifying specific construction
methods that will be employed to protect wetland drainage
patterns and plant and wildlife species of concern: and
providing a schedule for conducting and reporting post-
construction monitoring;

o} Continue during preconstruction survey to pursue minor routing
modifications to avoid wetlands, providing other
environmentally sensitive areas would not be affected to such
changes;

e If wetlands must be crossed, crossing will occur at the narowest
| point practical;

o} Where possible, all Tempbrory access roads will be constructed
outside wetland boundaries;

o Temporary access roads that must be constructed in wetlands
will be constructed of log rip-rap work pads or filter fabric with
granular material;

o During clearing operations in forested wetlands, trees will be cut
flush to the ground and the stumps left in place except where
trenching will occur (rapid sprouting from. the remaining stumps
will enhance the recovery of forest vegetation in wetlands);

0 Construction activities will be performed from swamp mats or
other fabric or rip-rap;



TopSoiI sepcroﬁon will be used where feasible to segregate
and preserve the vegetation mat and organic soils, and the
horizons restored during backfilling;

Spoil from construction activities will not be placed so as to
interrupt natural drainage;

Staging activities will be performed on adjacent upland areas;

Ditch blocks or trench breakers will be used in‘fhe trench where
necessary -during and after construction to prevent draining the
~wetland and all predisturbance flow will be restored;

If trench dewatering is necéssdry for construction through
wetlands, trench water will be duschorged occordmg to
opphcoble regulatory requirements;)

Trench water will be discharged to minimize potential impacts
due to erosion or sedimentation in receiving waters; and

Trench water will not be discharged directly into watercourses if
it will result in the degradation of water qudlity in the receiving
stream.

‘Revegetation of most wetland areas disturbed during construction
should occur naturally. However, if necessary, speciql reVegetoﬁon
techniques, such as planting, will be/u’rilized in order to insure rapid recovery.
Implementing these special construction and restoration procﬁce‘s‘will insure

that the potential impacts to wéﬂond resources will be short-term and minor.
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Construction of the proposed project will have minor, long-term
-impacts on wildlife habitat, causing, in tun, localized but long-term impdcts |
on wildlife populations. Since the right-of-way will be maintained in a
cleared condition, the principal impact will be a shift in wildlife pdpul'ofions
using the right-of-way from those species favoring forest hyobi’rcfs to those
utilizing more open areas. In addition, ot the sites of the aboveground
facilities, most wildlife utilization will be precluded for the life of the project.
For the most part, the minor impacts to wildlife oséocic’re with displacement
from these sites cannot be mitigated excépt by plonﬁngs'creehing-’rype
vegetation oQ’rSide the fenceline. As.c result, the following discussion
focuses on Thé pipeline right-of-way.

Impacts to wildlife will be mitigated by implerhén’ring meosuresr
designed to minimize impacts to vegetation and to enhance the
restoration and revegetation of the construction work space.
Implementation of these measures will insure that wildlife habitat disturbance
is min}imized, and that the right-of-way is rapidly restored to a condition
which will provide habitat for wildlife.

In addition, impacts to wildlife have been minimized by coordinating
with state and federal resource wildlife specialists to identify known locations
where wildlife species of concern are reported to occur so that these areas
could be avoided during pipeline routing. - Additional surveys moy be
conducted in areas where there is a high probobilify of encountering
threatened or endangered species. If these species are preset, oddifionol'
miﬁgoﬁdn measures, such as time of. year restriction or minor reolighmem‘s,

may be implemented.

Freshwater Fisheries
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The potential impacts of greatest: concern to freshwater aquatic
environments are those stemming from siltation due to construction activities.
If in-stream construction occurs during ‘migroﬁon or spawning, .sil’ra’rion in
streams and related turbidity and downstream sediment deposition 'cqn
o offécf fish populations by smothering eggs and larvae, impairing respiration,
and affecting food supply. In-stream construction activities may also alter or

impede passage of adult fish during spawning migrations.

To mitigate the potential adverse impacts due to in-stream

consfrucﬁon activities, a number of mh‘igofibn méosures will be
implemented. The primary means of minimizing impacts to fishery
resources inélude avoiding those areas in which valuable habitats are
known to occur, and scheduling construction activities during periods of low
stream flow and when fish spawning or migrations are not occurring.

In addition, based on recommendqﬁdns from the FERC, the NMFS
dhdsfhev USFWS, pipeline construction activities in streams and rivers will be

scheduled to avoid critical periods. In streams with important cold-water

fisheries, construction will generally be restricted to the period July 15 to

- September 30. In streams with warm-water fisheries, construction will be

delayed until after July 15 and completed before the end of winter low

flows or April 1 to avoid periods of spawning activity. The Housatonic River

crossing is planned for installation between October 15 and February 15 to
avoid conflicts with various species, including the spawning of winter
flounder. ‘

In addition to avoiding critical habitats and critical life history periods,
standard stream crossing procedures have been established to install the
pipeline safely and efficiently while maintaining downstream populations of

aquatic life, minimizing the extent and duration of sedimentation from
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construction activities, and maintaining an uhimpeded flow of water.

Implementation of these standard procedures will insure that impacts to

downstream aquatic life will be both short-term and minor. These

procedures include:

0]

Strict observance of all permit requirements and schedule -

~ restrictions;

- Confining work to délineo’red right-of-way and temporary work
space;

Minimizing disturbance to slopes, shorelines, and stream bank
vegetation; implementing temporary stabilization measures
where necessary: and maintaining the stream bank vegetation
undisturbed, with the exception of cutting large trees, until seven
days prior to construction, where possible; |

Minimizing the duration of in-stream work;
Providing a minimum of 5 feet of cover over the pipe;

Providing for fish pcssoge if cdns’rrucﬁoh is permitted during
migration; ‘

Removal of all debris, piling, and flumes, or any other

obstructions from the stream:;

Use of standard soil erosion and sedimentation control
practices such as hay bales or silt curtains where appropriate;

Timely regrading, sTobilizd‘rion, and reseeding of stream banks,
including protection with rip-rap if needed; and



o Use of screening or alignment modifications at sfreom crossnngs |

of hugh aesthetic value to minimize vusuol impacts.

In odd‘iﬁon to standard stream crossing procedures identified above,
for those streams identified as béing of particular significance, detailed
preconstruction studies may be conducted tfo de’ferm_i‘ne si’re-speéific
modifications or procedures which would be implemented to mfnimize
impacts at a particular stream. Prior to construction, each stream will be
surveyed to determihe the appropriate stream crbssing nﬁethod.

Information will be provided on the depth of the trench and the depth of fill

between the top of the pipe and the restored bed; the location of

temporary storage areas for spoil or 'mofériol to be used as backfill; ‘the
location of staging areas, if required; measures to minimize sedimentation
and damage to banks on;d shorelines; the type and description of water
diversion devices, if used; method for bank restoration and pfovisibhs for
monitoring and inspection; techniques for withdrawing hydrostatic test water;
and 1e¢hniques for diffusing the outlet stream of any pipe whiqh moy be
installed as a dive}sion device. In addition, no equipment washing will be
ollbwed in streams, and ruvnoff fromm washing of equipment wfll not be
discharged directly to any wofercourse. No fuel storage or refueling of
equipment will be allowed within 100 feet of any watercourse.

The use of these mitigation and restoration techniques; and the
minimal amount of aquatic habitat offected in‘ relation to that available in

the project area as a whole, should minimize potential impacts.
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V5 MARINE RESOURCES

This section describes the potential impacts of the marine pipeline on
Long Island Sound's physical characteristics (.e., bathymetry, geclogy, and
sediments; water use and quality) and biological resources. Potential
impacts are discussed both for the nearshore (landfall) and offshore
portions of the marine route.

In general, the construction, operation, and maintenance of the
marine pipeline will result in short-term, iocolized impacts as a result of »onin‘g‘
the pipeline on the sea bottom, and the nearshore trenching into the
seabed. However, the area affected by these activities will be limited and,
once restored, will be recolonized by marine orgonisﬁws shortly after the
completion of construction. Long-Term, minor impacts could occur as a
resulf of potential conflicts with bottom fishing gear along the offshore
portion of the rﬁorine route, where the pipe will be laid on the bottom.
However, studies ond‘operoﬁonol experience in the North Sea indicate
that a 24-inch concrete-coated pipeline will not be affected by or impact
the bottom fishing gear used in Long Island Sound. Overall, the marine
pipeline will have a negligible impact on the structure, productivity, and use

of the marine resources in Long Island Sound.

V5.1 Physical Characteristics

The installation and operation of the marine pipeline wil impocf the
physical characteristics of Long Island Sound on a short-term basis. Those
characteristics most likely to be affected include color and clarity. Dredge
and fill activities will result in the short-term increase in the level of suspended

particulates, resulting in higher turbidity in aquatic ecosystems. However, the
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increase in suspended particulates will be short-term, lasting only during the
period of in-water construction ~activity. The marine pipeline will be
constructed using proven conventional technology, as discussed in Section
.3, and will be buried at least 3 to 5 feet below the seabed in the landfall
dnd nearshore orécs. Along the offshore portion of the marine route (from
the 50-foot isobofh at Milford), the pipeline will be laid on the bottom with
minimum (if any) seabed preparation. ‘

| Dufing construction, the approximate nearshore area dffecfed at
both landfalis will be 0.38 square miles (244 acres). After burial and backfilling
of the pipe, the seabed will return to its precohstruc’rion condition largely
through wave and c"u"rren’r action. In the open waters of the Sound, the
placement of the pipe on the sea bottom will dffec’r less than 0.01 squorev

miles (approximately 4.0 acres) of the seabed.

Ci:rreni Patterns and Water Circulation

Dredge and fill activities associated with pipeline construction will
"have no major adverse effects on water circulation or current patterns in
Long Island. Sound, rivers and streams, or wetlands, since Iroquois will take
care to ensure that normal flow patterns are maintained. No significant
permanent changes in bottom topography, stream channels, or we\_‘lohd

drainage patterns/hydrology will occur.

Normal Water Fluctuations ‘

Dredge and fill activities associated with pipeline construction will
have no adverse effect on normal water fluctuations, as no major long-term
changes in bottom contours, stream channel configuration, or wetland

drainage patterns will occur. The temporary movement of sediment in
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nearshore tidal areas associated with the trenching of the marine pipeline" ‘
will not restrict normal tidal flushing, and no areas subject to periodic
inundation will be isolated from tidal action as a result of the construction

activities. |

Salinity Gradients

As discussed above, dredge and fill activities will not affect normal
water circulation patterns or fluctuations, and so there will be no changes in
salinity gradients resulting from construcﬂoh.

Similarly, the operation of the pipeline will not cause impacts to
physical marine characteristics. The entire length of the pipeli‘ne will be
concrete-coated to provide stabilization on and within the seabed. As
such, the limited area affected by Iroquois’ marine pipeline will not result in
the modification of the Sound's physical features, tidal and current

movements, or chemical regime.

Bathymetry, Geology, and Sedimenté

The construction and operation of the pipeline will have a minor
effect on bathymetry, marine surficial geology, and physical geography. -
Minor impacts will occur as a result of sediment and bottom material
movement associated with pipe-laying and anchor-handling, specifically
during seabed preparation and pipeline stabilization activities at the
landfalls. = For example, sediment and rocks will be displaced during
trenching activities at the landfall and in the nearshore area. G'enerdlly, the
large materials, such as boulders. and gravel, will be deposited close to the
trench, while the finer materials will be suspended and displaced a greater

distance. However, after pipe ihsfcllcﬁon, original nearshore bottom
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contours will be reestablished out to the 30-foot water depth to ensure that
suitable shellfish habitat is reestablished.

During construction, the operd’fion of The_e layvessel will hcve an effect
on Iocdl bbﬁom sediments. Anchors will be continually deployed and
recovered around the vessel as it moves forward. Eighf to 10 anchors will
be deployed around the layvessel at any one time. Each time an anchor
is repositioned, several cubic yards of bottom material will be displaced,
creating a short-term disturbance of benthic sediments. However, as
discussed above, natural reworking of the sediment and recolonization
from adjacent areas will result in complete recovery to preconstruction
conditions. A

Along the offshore portion of the route, specici_ consideration has
been given to locating the pipeline largely away from areas of slumping:;
- seafloor erosion; megaripples; potential boulders and rock outcroppings;
| énd sedi‘mem‘s containing dissolved gas. Such careful attention to pipeline
routing hds minimized difficulties associated with these potential geological

constraints (J.P. Kenney 1986).

Water Quality and Use

Impacts to water quality and use associated with the installation of the
pipeline will be minor and short-term. ' These impacts will result from the
localized resuspension of bottom sediments as a result of trenching and
jeﬁing activities in-the nearshore and landfall areas. Resuspension of
bottom sediments is not expec’red to have an impact on the concentration
of foxic contaminants in the water column. Analyses have shown that the

sediments sampled along the pipeline route are of good quadlity.



Nearshore (landfall) trenching will be conducted using bucket and
clomshell type dredges in which dredged materials will be side-cast
adjacent to the trench. Sedimentation ievels may exceed bdckgr’ound for
a distance less than 0.25 miles downcurrent (Cdmeron 1986). Normoliy, the

principal turbid zone will likely occur 100 to 500 feet from the trench; within this
| zohe, the amount of Turbidi’ry; will vary as a function of distance from the
trenching activity. Beyond 500 feet from the trench, sediments will be
- dispersed and turbidity should approach background conditions. The
overall effect of the trenching operation is expected to be localized, short-
term, and minor, since the sediments in the areas where trenching will be |
employed are relatively coarse and can be expec'red to rapidly settie out
of‘The water column. | , |

To predict the turbidity effeb’ts associated with the post-jetting
}Technique (which will be used to lower the pipeline into the seabed
bﬁé’rween the 30- and 50-foot isobaths at Milford), sediment plume modeling
was performed. Because a higher percentage of silt and clay was found
clohg this segment of the marine route, the objective of the modeling was
to evaluate the maximum potential dispersion of the suspended turbidity
plume, assuming "worst-case” conditions involving very fine sediments. The
results of this modeling showed that after discharge from the jet at a
concentration of about 30 g/, most of the sediment will settle out within
about 150 feet of the trench on the downstream side of the jet sled and
within about 60 feet on the upstream side. The suspended turbidity: plume,
which will remain below the water surface, may extend downcurrent for
about 0.75 miles; however, the suspended solids concentration is expected
to be below 100 mg/I at about 0.5 miles from the post-jetting operation.

Moreover, the plume will dissipate rapidly following the cessation of post-
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jetting activities; within 3 hours, the highest cc')nc‘en'rroﬁon'of solids in the |
plume will be reduced to 23% and after 6 hours 10 9% of its originol.volue

Thus, even under such "worst-case" conditions, post—;eh‘mg wnll result in
turbidity impacts 'rhcf are neither persistent nor ex’rensave |

Any suspended material in the water column around Milford will be
further diluted and dispersed by Thé strong westerly |ongshore drift and tidal
current existing in that area. The Charles Islond tombolo, which is located to
the wes’r of the proposed route, will thus assist in tfrapping sediments and in
mlnumlzmg the transport of sediments toward the produchve shellflsh grow-
out areas located to the west of it.

Water quality impacts-also will be munor because of the short duration
of consfruc’non In-water trenching activity is expected fo require five work
weeks at the Milford landfall (J.P. Kenney 1986). Since the sédifnen’rs are
generally of good quality, no chemical degradation of water quality is
anticipated.

Negligible imp'ccts will occur from the discharge of hydrostatic test
water used to pressure-test the marine pipeline (see also Section V.3).
Filtered seawater will be used to test the pipe; segments will bé tested
continuously as they are. assembled, and the same test water will be used.
Test water will be discharged into the LILCO cooling water return and will be
in accordance with dl! applicable requirements. No chemicals will be used
in the hydrostatic test water.

During construction, oil spills could occur as a result of equipment
failure or human error during layvessel fuel transfer operations, improper
storage and disposal of spent lube oil, or pumping untreated bilge water
overboard. Specified procedures will be employed to insure T'hot fuel

losses are minimized, and that spent lube oil and bilge water are



managed properly.- However, despite these precautions, some minor} |
equipment failures or human error could result in small spills. The principal
fuel involved in transfer operations will be marine diesel fuel, which is highly
toxic to fish and invertebrates because of the high aromatic content.

However, if a spill occurs, the volumes ore'likely to be relatively smal,
and once released on the sea surface, the oil will evaporate and disperset
relatively quickly. Any effects will be confined to the area immediately
around the spill site, and spill containment and countermeasures will be
implemented. Hence, ohy impact would be negligible. A spill preve'n’rion»,}
containment, and countermeasures plan will be developed for
implementation during construction, in accordance with FERC
recommendations.. |

No impact will occur from routine operation and maintenance of the
marine route. To control corrosion of the pipeline‘, sacrificial
zinc/magnesium anodes will be placed every 150 to 500 feet apart and will
degrade over time re'leosing zinc/magnesium oxides into the adjacent
water column and the immediate sediments. The marine pipeline will be
-annually inspected using electronic pigs to monitor pipeline integrity:
Should a gas leak occur, the gas wold rise to the surface and would not be
retained in the aqueous environment. (Natural gas, which is primarily
methane, is highly insoluble in water and non-toxic to marine life.) |mpoct§
‘os‘socio’red with repair or replacement of a pipeline segment would be
similar to the minor shor-term effects associated with the installation of the
marine pipeline as a whole. | |

The cons’n;ucﬁon of the proposed pipeline will generally result in only
minor, short-term impacts to marine communities. These impacts will result

from short-term disturbances to the nearshore areas as a result of trenching
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and jefting activities and to the bottom substrate along the offshore pipeline

righf-of—wcy as a result of pipe-laying activities and anchor mOveme'nffrom
support vessels.

The short-term impacts associated with these types of oc’rivify are:
temporary loss of bottom habitats and 'communiﬁes in the nearshore areas;
smothering of benthic communities near trenching operations in the
~ nearshore areaqs; Aminor, short-term changes in fish movements; and
localized interference with shellfish resources. Placement of the pipeline on
the seabed along the offshore route will result in a long-term but minor loss

of approximately 4.0 acres of benthic habitat. The relatively small loss of

seabed habitat indicates that the effect on existing benthic communities

would be negligible.

Furfhérmore, the existence of the pipe on the sea floor will diversify the
- substrate, providing a hard surface for the colonization of other species
vt;hich currently do not inhabit the area. For example, such substrate will be
favorable to lobster communities (LILCO 1973).

After all construction and restoration activities have been éomplefed.
natural biological communities will reestablish themselves to precons’rrucﬁon
conditions. Operation and maintenance of the pipeline will hcye
negligible impact upon the ecology of the nearshore and offshore
communities.

As stated above, the short-term impact will primarily be to 1‘he benthic
habitats and associated benthic communities. The remaining biological
communities encountered along the route will be temporarily displaced,
but the overall impact will be negligible. A more detailed discussion of the
effects on marine communities as a result of construction, operation, and

maintenance is presented below.
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V5.2 Marine Biological Resources |

The construction of the moriné pipeline will generaily result in only
“minor, short-term impacts to marine communities.  These impacts will result
from disturbances to the nearshore areas as a resuft of trenching activities
and to the bottom substrate in the offshore area as a result of pipe-laying
ocﬁyiﬁes and anchor movemém‘ from support véssels. ’

The short-term impacts associated with these fypes of activity are:
temporary loss of bottom habitats and communities in the nearshore areas
and long-term but minor loss of habitat in the offshore areas where the pipe
i.s,ldid on the bottom; smothering of benthic commhni_ﬁes near trenching
operations in the nearshore areas; minor, short-term changes in fish
movement; and localized interference with shellfish resources. '

Marine pipeline installation is planned to be compléfed by May 31
 because of the prohibition of construction activities in Long Island Sound
from June 1 to September 30 (in Connecticut) and from June 30 fhrough.
September 30 (in New York). As éuch, the construction schedule is planned
over a five-month time frame between January 1 and Moy 31, extensive
preplanning will insure rapid mobilization dnd the efficient instqllc’rion of fhe
pipeline. Scheduling the construction period during the winter months will
reduce the extent of impacts, since most biological communities are at
their lowest level of activity during the winter.

After the completion of pipe installation, areas disTurbed at the
Jlandfalls will be restored by bockﬁlling the trench and recontouring the
seabed to preconstruction bathymetry to create the same habitat that was
present before construction. Along the offshore marine route, existing

bottom habitats will be lost beneath the 24-inch diameter pipeline.
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However, the total area of affected habitat covers cppro'ximcfely 0.006
square miles (approximately 4.0 acres) of seabed, of which approximately
0.003 square miles (2.1 acres) will be in Connecticut waters. »No'r‘esforoﬂon of
the offshore seabed will be required, since the pipeline will simply be laid
on the sea bottom. ] T
After all construction and restoration activities the‘ been completed,
ndturcl biological communities will reestablish themselves to preconstruction
conditions. Operation and maintenance of the pipeline will have
negligible impqct upon the ecology of the nearshore and offshore
communities. The natural gas carried by the pipeline is primarily methane,
which is highly insoluble in water and non-toxic to marine life. Should a leak

occur, gas would rise to the surface and disperse into the atmosphere. .

Seaweed Communities

Impacts on submergent marine algae communiﬁes along the
pipeline route will result from seabed preparation (dredging. Tréhching, and
possibly blasting) at the landfalls, which will cause the physical des’r_ruc_ﬁdn of
the algae as well as the disruption of the substrate around the trench. These
activities will cause localized increases in turbidity and light attenuation, and
a corresponding decrease in water column transparency, which also could
affect algae. However, these impacts will be short-term, and algae will
recolonize the disturbed area following construction and restoration
activities. The brown and red algae normally exist in fairly stable subtidal
habitats, and as a result of this disturbance in their environments, their intrinsic
growth and recovery rates may be slower than for other algae, which have

higher intrinsic growth rates.



The installation of the offshore pspelme will noT affect secweed |
communmes Similarly, becouse no long-term monm‘enonce activities are
required for the marine pipeline, there will be no adverse impacts 'ro marine

algae resulting from pipeline operation and mcmtenonce

Planktonic Communities

- Impacts to planktonic communities will be negligible. After |
construction, the plankton populations will be transported by curren’rs_ back
into the construction area. In the winter (when pipeliné construction will
occur), concentrations of fneroplonkion (i.e.. fish eggs, shellifish larvae) are
low or non-existent. Thus, the installation of the pipellne will not cffecf the
recrun‘men'r of the local species with plonktomc larvae. Durlng pnpehne

operation and maintenance, no adverse impacts will occur.

Benthic Communities -

-Cons’rruc’rion of the proposed pipeline will have short-term adverse
impacts on benthic communities, resulting from direct physicol disruption of
substrate and orgohisms, as well as from sediment plumes génefoted by
dredging operations and the associated sedimentation. Total loss of
habitat at the MlIfOl’d landfall will occur along an area approximately 45 400
feet long by 200 feet wide (210 acres).

At Milford, the benthic habitat is composed of sand and gravel from
shoreline to the 30-foot water depth. Clayey silt has been observed from
this point o approximately the 50-foot contour, where fine to medium sand
s encountered. Along this course, a diverse community of organisms exists.

With the exception of the shellfish beds at the Milford landfall, none of the



benthic ossembloges along the pipeline route are unique; they occur
throughout the Sound, o S

In the immediate area }of trenching and side-casting activities, i.e..
within 100 feet, 100% of the benthos will typically be lost (Chaney 1986).
Beyond this, benthos may be buried up to 12 inches and approximately
~ 25% of the benthos killed. The effect of sedimentation will diminish as a
function of distance from the trenching activities. Beyond a distance of
about 150 feet from the trench, effects on benthos are expected to be
transient and will resemble impacts of turbidity and sediment levels which
occur du‘}ring a storm. For example, suspension-feeding bivalves can
tolerate fairly high suspended sediment loads over short periods and many
acclimate to high concentrations over more exfended periods (Robinson
et al 1984).

No long-term impacts will occur from the construction activity. The
shccessful reestablishment of the disturbed area will occur after construction
is completed via fecruh‘mem‘ from adjacent areas. Bo’rhymefry will be
returned to preconstruction con’rours and the boh‘om substrate will be
replaced with materials that were excavated. The natural reworking of the
sediments will provide a suitable habitat for the natural recruitment of marine
benthic communities. _

| Placement of the pipeline on the seabed along the offshore route
will directly affect approximately 4.0 acres. The relatively small loss of
benthic habitat indicates that any effect on the existing benthic communities

would be negligible. Moreover, the type of substrate encountered will be

primarily equal portions of sitt and sand/silt. Thus, within a short time period, it

is anticipated that the pipeline will be buried partially by natural sediment

movement.



Within the central basin of the Sound, sediment movement is very
high. With every tidal cycle, a onef of sediment 1 or 2 millimeters thick is
eroded and redistributed within the central basin (DEP 1977). Furthermore,
the existence of the pipe on the sea floor will diversify the s’ubé’rrofe,
providing a hard surface for the colonization of other species which
currently do not inhabit the area. For example, such substrate will be
favorable to lobster communities (LILCO 1973).

Similarly, during construction, the operoﬂon of the layvessel will have
an effect on local bottom habitat. Anchors will be continually deployed
and recovered around the vessel as it moves forward. Eight to 10 anchors
will be deployed around the layvessel at any one 1ime. Each time an
anchor is repositioned, several cubic yards of bottom material w'ill be
displaced, creating a short-term disturbance of benthic hobi’rof. However,
as discussed above, natural reworking of the sediment and recolonizoﬁonv
frqm adjacent areas will result in complete recovery to preconstruction

conditions. Long-term impact upon the benthic communities will not occur.

Commercial Resources

The construction and operation of the marine pipeline will affect
commercial marine resources (finfish and shellfish) in Long Islohd Sound.
However, as discussed below, most of these impacts are expécfed to be
minor, of short duration, and localized in the immediate vicinity of the
pipeline. | |

Some specific concermns were raised regarding the po’renﬁol impacts
of the marine pipeline on lobster and flounder movements in those deep
areas of the Sound where the pipeline will be laid on the bottom. In

particular, there was some concern that these species might simply move
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along, rather than over, the pipeline. lroquois notes that this is highly Uhlikely
for several reasons. First, the entire mqriné pipeline will be encgsed in two |
inches of concrete. (** Note: encasing the entire marine pipeline in two
inches of concrete will necessarily result in an outer pipe diameter of 28
inches.) Thus, the weight of fhe pipe itself, combined with the downward
force of gravity as the pipe is lowered into the seabed from the layvessel,
will act to settle the pipe into the seabed initially. Given the type of
sediments that exist in the offshore area, and the movement of sediments
by the current, the pipeline can also be expected to settle further into the
sediments over time. As a result, the pipeline will never present a 28-inch-
high barrier. Second, there is no evidence to suggest that lobster and
winter flounder would not move over the pipe, or that a ioferol movement
along a portion of the pipeline would constitute a negative impact. Thisis
‘pecouse the concrete coating will provide a surface not unlike the

bbuldery substrate that exists elsewhere in the Sound.

Finfish. The overall impoéfs on finfish will be negligible. - The finfish that
are present can easily avoid the construction areas. In oddi’ribn,
construction activity will occur during the winter, when the fish populations
and diversity are low and seasonal (summer) migrants are absent ond
spawning activity is minimal. Moreover, the installation and operation of the
pipeline will not affect any environmental .fccfors (e.g., habitat, food
sources) that could limit finfish resources in Long Island Sound.

The winter flounder (Pseudopleuronectes gmericanus) is a

permanent resident of Long Island Sound and migrates seasonally, moving -

into deeper waters in the summer and fall and to shallow water estuaries in

the winter and spring. It spawns in the estuaries between January and May.
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The Milford‘londfoll site lies about 2 mileé east of the mouth of the Housatonic
River, a prime area for flounder migration and spawning. However, since
flounder exhibit good swimming'ob‘ilify and the duration and extent of
construction will be limited, pipe installation activities on this species are
 expected to be minimal. |

Pipeline construction activities will have Teﬁwporow, minor, and highiy
localized impacts on commercial finfishing activities in Long Island Sound.
* This is because only six trawlers routinely fish the Sound, and most of this
activity occurs in the summer. Minor impacts will resutt, primarily the exclusion‘
of fishing activities (e.g.. trawling) from the immediate construction area. ,
Fishing will be excluded from any particular area for two to three days in the
vicinity of the pipe-laying vessel and trenching borgé.. However, this
temporary exclusion is not expected to have any discemnible impact on the
fishing effort, although minor inconveniences to some ﬁsherrhen may occur.
‘This is because commercial fishing activities in Long Island Sound are low
during the winter months when pipeline construction will occur. Moreover,
the exclusion will be very short-term, and the area that will be excluded from
fishing is small compared to the total area typically fished in the Sound. Thus,
the impacts of pipeline instaliation (e.g., the és’roblishment of exclusion
zones around the laybarge) will have negligible effects on commercial
fishing operations. |

On a long-term basis, the presence of the pipeline on the sea
bottom in the offshore water may pose problems for some fishing gear,
such as ofter trawls.  Otter trawls and offshore pipelines have been the
subject of a series of field investigations in the North Sea (Carstens 1980; Kiltau
et al. 1981). These studies hove.shown that a pipeline is exposed to three

separate forces when hit by an otter trawl (Carstens 1980). These are:



o} A bending force imposed when the towing warp contacts the
top of the pipe as the trawl approaches;

o . Animpact force as the otter board sTrikes the pipe; and

o A pullover force as the otter board is dragged over the
pipeline.

The major concem was that an otter board would hook the pipeline and
either become permanently lodged or unhook and *“fly" through the water
and dive info the bottom, imparting a load that would snap the trawl warp.
The following conclusions were reached (Carstens 1980) as a result of the

| studies:

o) Hooking does occur on smaller pipelines, but is not a problem
with large-diameter (i.e., greater than 16 inches) pipelines;

o - _ The concrete coating on large-diameter pipelines appears to
bear the impacts of otter boards; and

o  The trawl gear itself does not suffer any damage as it is
dragged over the pipeline. '

The results of these studies, as well as evaluations of the type of gear
used by Llong Island Sound commercial fisherman (Alldrdice and
Associates, Ltd. 1986; E & E 1987), indicate that even though the pipeline will
not be trenched through most of the heavily fished areas along the route,
no damage to fishing gear orv to the offshore pipeline should occur as G

result of interactions befweeh the two.
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Shellfish. The construction and operation of the marine pipeline will résuh‘ in
different impacts to shelifish resources. These are discussed separately’

below.

Lobster. The effects of pipeline construction and seabed
preparation on lobsters existing along the pipeline route will mainly involve
the extremely localized disturbance of physical substrate and organisms
north of Stratford Shoals. This is an area of rocky outcropping filled with holes
and crevices that are well-suited for lobster habitat. However, pipe—loying
activities along the north boundary of the Shoals will cvo?d rocky areas dnd,
as such, will involve minimal habitat disturbance, since the pipeline will}sirvnply
be placed on the bottom. AI’rhough‘fhis could remove some habitat for
lobsters on a long-term bosis, the overall effect will be negligible, given the
total available habitat in Long Island Sound. Few lobsters would be directly
affected by pipeline cohsfrucﬁon.

There will be minimal adverse effects between lobster potlines and

-The pipeline during operation and maintenance. Care will be taken during
annual pipeline inspections to insure that lobster pots do not becéme '

tangled with the survey boats.

Clams/Qysters, The pipeline route will have localized, short-term
impacts on clam and oyster resources These impacts will be ‘res'rricv:fed to
the nearshore area off Milford. At Milford, the pipeline will cross dbou’r 10,000
feet of shellfish beds. In this area, any shellfish not previously harvested will
be destroyed by pipeline trenching and burial. A total of about 46 acres of

shellfish areas will be affected by trenching and sedimentation, since a 100-



foot-wide area on either side of the trench can be expected to be
affected by sediment. L |

| However, Iroquois will mitigate these effects by allowing lease-
holders to harvest the commercial shellfish species in the affected area
prior to construction, and by compensating the lease-holders for the lost
resources. Also, oysters located outside of the determined impact areas
will not be affected by construction, since this activity will take place during
the winter months when water temperatures are low and oyster activity is
low, requiring a minimal level of pumping. Moreover, after the comple’rioh
of pipeline installation, the disturbed sea bottom will be restored as closely
as possible to its preconstruction condition. The bottom will be reploced}
and recontoured, after which culich (oyster shells) will bé placed along the
area to insure that a suitable substrate for spat is reestablished. It is
e,xpected that the sandy marine sedimenfé will compact quickly.

| In addition to direct disturbance, shellfish resources may be impacted
by the resuspension of coliforms contained in the sediments. The
Connecticut Department of Health Services (DOHS) will monitor the
pipeline construction activities, testing for unacceptable coliform counts. if
coliforms are present above 70 counts per 100 milliliters, DOHS regulcﬁons
prevent the harvest of shellfish for two weeks after the completion of
dredging activities and when water temperatures exceed 50°F. This water
temperature is not typically reached in Long Island Sound until late April.
Thus, if the pipeline is installed in the Milford area in January or February,
shellfish harvesting could be precluded for several months. If this occurs,
Iroquois will financially compensate shellfishermen for the full market value of

their lost harvests.
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Threatened or Endangered Fish Species

There are two fish species of special concern in the areas traversed
by the pipeline route in Long Island Sound. These species are fhé shortnose
sturgeon (Acipenser brevirostrum) and the 'Aﬂcnﬁc sturgeon (Acipenser
oxyrhynchus). However, the construction of the marine pipeline will'not
affect these species since they do not occur in the vicinity of }The‘ pipeline
.route in T’he winter, when construction will largely occur. The operation Qf the

- marine pipeline will similarly have no effect on these species.



V46 LAND USE AND VISUAL RESOURCES
V.41 LAND USE
| In most areas of Connecticut, Iroquois proposes to install fhé pipeline
using a cons’rrucﬂo’n» right-of-way of 75 feet (see Table II-2 in Section ID).
Because of the nature of construction activities, all land uses within the
construction right-of-way will be temporarily offected.. Such land use
disturbances will typically last only for about two to four months -- the
durdﬂon of time between clearing/grading and restoro’rion/reve’ge’rqﬁon |
activities. Moreover, during construction, Iroquois will take all ne\cesSory}
precautions to insure that lands off the right-of-way are not disturbed. For
example, the right—bf—wcy itself will provide Vehicular access to and from The
work area, and environmental inspectors will monitor constr-ucﬁon‘ o;:ﬁviﬁes
to insure conformance with both permit requirements and landowner
stipulations. ‘ . |

Upon completion of construction, a permanent 50—10960-f001‘
easement will generally be maintained. In forested areas, 50 feet of the
easement will be maintained in non-woody vegetation. Generally, the
remaining 10 feet of the permanent easement as well as the other
temporary construction work spoce’ will be allowed to revert to ifs previous
use. In addition, through agricultural lands and other open areas (i.e.,
croplands, pasturelands, lawns, wetlands, open fields), the right-of-way as
well as the temporary work space will revert to their previous use after the
completion of construction.

Through forest lands, the maintenance of a 50-foot wide area in non-
woody vegetation is required to ensure adequate aerial surveillance of the
right-of-way and to permit access in the event of an emergency. As @

result, construction and operation of the pipeline will cause a long-term:
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impact due to the creation of a new open-space corridor. Impacts
resulfing from the conversion of woodlands to open space ‘will'be
~minimized by the adherence of all applicable construction activities to
FERC guidelines, as well as the specifications of state “agencies.' |

Table V-1 presents information concerning the land uses that will be
disturbed as a result of both the construction and operation of the pipeline
route. The following subsections discuss the ‘potential impacts of the
construction and operation of the project bn the vo‘rious land uses

traversed.

Forests

| The construction of the pipeline in Co.nhecﬁcu’r will involve the removail
of a maximum of approximately 350 acres of forestiands. Approximo’rely
175 acres of the forestland affected by the construction of the pipeline righ’r-
- of-way Will be allowed to revert to woodlands after the co'mpl_eﬂon of
construction. Forest uses will be preciuded from the remaining 175 ocrés
along the pipeline route and the areas of ancillary facilities for the Iifé of the
project.

The loss of forest resources will represent a long-term impact. Although
this impact is minor whén considered in light of the forest resources
remaining in the project region, the creation of an open space corridor
through genero"y undisturbed woodlonds could have discernible local
effects. This will be especially true for the wooded areas Troversed by
portion of the route in Connecticut, portions of which are characterized by
extensive woodlands on rolling terrain. In these areas, if the cleared
easement is visible from highways, a further adverse aesthetic impact will

result.
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Agricultural Uses | |

The pipeline will cross few agricultural oréos in Connecticut, dh‘hough
agricultural and open areas constitute the most common types of land uses
traversed by the pipeline rbu’re as a whole. In Connecticut, 2.7 miles ( 6%) of
The route will cross agricultural Iond.}

Construction through agricuttural areas will resutt ih the loss of crop
production or pastureland directly along the righT-of—woy and temporary
work space for the duration of the construction period. After the completion
of construction, however, the entire area disturbed during pipeline
construchon will be allowed to revert to agricuttural use. In addition,
londowners will be compensated for crop losses or domoges caused by
construction activities, as well as for temporary declines in productivity (if
any).

: . Long-term agricultural productivity losses could occur along the right-
of-wdy if subsoil and topsoil are mixed, or as a result of soil disturbance due
to compaction and rutting. The improper replocemem‘/res’roroﬁon of tile
drains also could cause iong-term impacts to agricultural productivity.
Moreover, the alignment of the pipeline through agricultural areas could
affect a farm owner's future plans for drainage system installation, etc.

However, as a routine matter, Iroquois has committed to implement
procedures to insure that such impacts either do not occur or are

minimized. These mitigation measures include:

o Consultation with landowners to determine the locations of

' existing and (if dpplicoble) proposed drainage systems and
land management plans, and the consideration of these
locations in installing the pipe 1o an appropriate depth;
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o Scheduling of construction in the late spring, summer, and fall to'
avoid periods when the soil is wet, and thus most susceptible to
compaction and rutting;

o Topsoil stripping of the trench area and the area on which the
subsoil will be placed;

o) Instaliation of temporary drains or other drainage systems
~during construction, if necessary;

o) Replacement and repair of cut tile as well as any tile |
.damaged by construction;

~0  Subsoiling to relieve compaction where it is demonstrated;

o Removal of stones larger than 4 inches in diameter to at least
plow depth; '

o) Use of com‘rolled blasting procedures 10 minimize dispersion of
rock fragments where blasting is required; and

o) Revegetation of the right-of-way as soon as possible after
construction, preferably with legumes or grasses that will help
restore the right-of-way to its previous productivity.

Pipeline construction can also result in short-term impacts in terms of
the disruption of livestock producﬁoh and general inconveniences to farm
activities. For example, the construction of the pipeline will require the
cutting of existing livestock fences along the right-of-way:; the open trench
could also pose hazards to livestock. Although this could create
inconveniences, Iroquois will mifigo’re the overall impact by building

temporary fences (including gcn‘es) as necessary to contain livestock and



to prevent animals from getting near the trench. The time that the ﬁench will
- be open also will be minimized, since all construction activities will be
conducted séquem‘iolly, with the least amount of time between each task.
Moreover, Iroquois will maintain temporary accessways across the trench
as necessary to allow the passage of livestock, farm equipment, or
people. After the completion of construction, all fences and gates will be
immediately rebuilt. This will be performed as part of the restoration phase.

To 'minimize potential impacts to livestock, froquois will employ
standard procedures for the cleanup of all debris (including welding rod
stubs) from the right-of-way.

The operation of the Iroquois pipeline through cropland and
pastureland will not cause any adverse impacts, since all fdrm activities will

be allowed on the pipeline easement.

Water Resources and Wetlands

The pipeline route traverses numerous rivers and streams, including‘
some with wooded floodplains, as well as various types of wetlands. The
maintenance of a cleared right-of-way through floodplains could cause
long-term aesthetic impacts, but will be performed in accordance with
applicable federal and state requirements. Where a stream has high
aesthetic value, mitigation measures, such as minor alignment refinements

or screen plantings to reduce line-of-sight visibility, may be utilized.

Residential, Commercial, and Industrial Uses
About 7.4 miles of the route will be aligned through more developed
areas where residential, commercial, and industrial uses predominate.

Through these areas, the construction of the pipeline will generaly be
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impact. due to the creation of a new open-space corridor. Impacts
resulting from the conversion of wqodldnds' to open space will be
minimized by the adherence of all applicable construction activities to
FERC guidelines, as well as the specifications of state agencies.

Table V-1 presents information concerning the land uses that will be
disturbed as a result of both the construction and operation of the pipeline
route. The following subsections discuss the potential impacts of the
construction and operation of the project on the various land uses

traversed.

Foresté

| The construction of the pipeline in Connecticut will involve the removal
of a maximum of approximately 350 acres of forestlands. Approximately
175 acres of the forestland affected by the construction of the pipeline right-
of—wgy will be allowed to revert to woodlands after the completion of
construction. Forest uses will be precluded from the remaining 175 acres
along the pipeline route and the areas of ancillary facilities for the life of the - -
project. .

The loss of forest resources will represent a long-term impact. Although
this impact is minor when cohsidered in light of the forest resources
remaining in the project region, the creation of an open space corridor
through generally undisturbed woodlands could have discernible local
effects. This will be especially true for the wooded areas Trcversed by
portion of the route in Connecticut, portions of which are characterized by
extensive woodlands on rolling terrain. In these areas, if the cleared
easement is visible from highways, a further adverse aesthetic impact will

resutlt,
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Agricultural Uses |

The pipeline will cross few agricultural areas in Connecticut, oﬁhdugh
agricultural oﬁd open areas consﬁfu’re the most common types of land uses
traversed by the pipeline route as a whole. In Connecticut, 2.7 miles ( 6%) of
 the route will cross agricuttural land.

Construction through agricultural areas will result in the loss of crop
production or pastureland directly along the right-of-way and temporary
work space for the duration of the construction period. After the complehon
of cons’rruchon however, the entire area disturbed during pipeline
construction will be allowed to revert to agricultural use. In addition,
» lond'owners will be compensated for crop losses or domages caused by
construction activities, as well as for temporary declines in productivity (if
any). | | ' |

| . Long-term agricultural productivity losses could occur along the right-
of-Woy if subsoil and topsoil are mixed, or as a result of soil disturbance due
to compaction and rutting. The improper replocement/resto’rc’rion'of tile-
drains also could cause long-term impacts to agricultural-productivity.
Moreover, the alignment of the pipeline through agricultural areas could
affect a farm owner's future plans for drainage system instaliation, etc.

However, as a routine matter, Iroquois has committed to implement
procedures to insure that such impacts either do not occur or are

minimized. These mitigation measures include:

e} Consultation with landowners to determine the locations of
existing and (if applicable) proposed drainage systems and.
land management plans, and the consideration of these
locations in installing the pipe to an appropriate depth;
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o Scheduling of construction in the late spring, s‘ummer, and fall o
avoid periods when the soil is wet, and thus most susceptible to
compaction and rutting; .

o} Topsoil stripping of the‘ trench area and the area on which the
subsoil will be placed;

o) Installation of temporary drains or other drainage systems
during construction, if necessary;

o] Replacement and repair of cut tile as well. as any tile
damaged by construction;

o Subsoiling to relieve compacTion_Where it is demonstrated;

o Removal of stones larger than 4 inches in diameter to at least

plow depth;
o) Use of controlled blasting proéedures fo minimize dispersion of

rock fragments where blasting is required; and

o) Revegetation of the right-of-way as soon as possible after
construction, preferably with legumes or grasses that will help
restore the right-of-way to its previous productivity.

Pipeline construction can also result in short-term impacts in terms of
the disruption of livestock production and general inconveniences to farm
activities.  For example, the construction of the pipeline will require the
cutting of existing livestock fences along the right-of-way: the open trenc:
could also pose hazards to livestock. Although v’rhis could create
inconveniences, Iroquois will mitigate the overall impact by building

temporary fences (including gofes) as necessary to contain livestock and
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to prevent animals from getting near the french. The time that the trench Will
be open also will be minimized, since all construction activities will b"e, '
conducted sequentially, with the least amount of time between each task.
Moreover, Iroquois will maintain temporary accessways across the trench
as hecessory to allow the passage of livestock, farm equipment, or
people. After the completion of construction, all fences and gates will be
immediately rebuilt. This will be performed as part of the restoration phase.

To minimize potential impdcts to livestock, lroquois will employ
standard procedures for the cleanup of oil debris (including welding rod
stubs) from the right-of-way.

The operation of the Ilroquois pipeline through cropland. ‘_ondv
pastureland will not cause any adverse impclcfs, since all farm octivifieé will

be allowed on the pipeline easement.

cher Resources and Wetlands

The pipeline route traverses numerous rivers and streams, ing:luding
some with wooded floodplains, as well as various types.of wetlands. The
maintenance of a cieor‘ed right-of-way through floodplains could cause
long-term aesthetic impacts, but will be performed in accordance with
applicable federal and state requirements. Where a stream has high
aesthetic value, mitigation measures, such as minor alignment refinements

or screen plantings to reduce line-of-sight visibility, may be utilized.

Residential, Commercial, and Industrial Uses
About 7.4 miles of the route will be aligned through more developed
areas where residential, commercial, and industrial uses predominate.

Through these areas, the construction of the pipeline will genéroly be
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»occomplished on a right—ef-wcy of 75 feef or less. For example, in the City
of Milford, a spemol construction crew will be assigned to install the plpe
Construction through ’rhese areas will result in the Temporory

disturbonce of 67.3 acres of land along the right-of-way (based on the use

o of a 75-foot-wide righ’r-of—wcy). Temporary nuisance impoc’rs (e.g.. land

disturbances, noise, dust) that could inconvenience residents also will result.
The construction of the pipeline will not involve the removal of any s’rruc’rures

or the relocohon of any families. Moreover, any fences (including stone

walls) and omamental vegetation that are removed to construct the:

pipeline will be replaced immediately after the completion of final grodmg
Hvsfonc stone walls will be carefully dismantled and reploced

The operation of the pipeline will preclude the development of the
right-of-way (as well as the sites of the aboveground facilities) for alternate
built-up uses for the life of the project. The pipeline easement also could
affect future land use developmem‘.

In these areas, and where the pipeline route traverses close to

residences, construction of the project will create significant, localized

impacts stemming primarily from nuisances associated with construction- -

generated noise, dust, and land disturbance. While such nuisance effects

will be temporary (i.e., limited to the construction phase), the operation of

the pipeline and the maintenance of the permanent easement will pose
constraints to certain existing and future land uses (e.g., garages and
inground pools can not be built on the easement). Such constraints will

represent long-term impacts.
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Hazardous and Solid Waste Sites
- The construction and operation of the pipeline could result in _Two

types of impacts to waste sites. First, the construction of the pipeline could
intersect areas of contamination. Such contamination could affect the
| _safety of pipeline workers. Second, the pipe trench could potentially serve
as a conduit for the migration of»con'rominoﬁon off-site, while the actual
construction activities could serve to mix contaminated and
uncontaminated materials that ultimately wili have to be treated and
disposed of. |

The Iroquois route has been specificolly aligned to avoid directly
crossing hozordqus and solid waste sites. However, the route will pass in the .
\_/icihi'fy of severdl sites in Connecticut. lroquois has speciﬁécl!y aligned fhé _
pipeline to cross upland of these sites, and thus should not ’rroVerse areas of
con’rominc’red groundwater. In addition, lroquois will use standard
Te,chniques, such as the installation of trench breakers or impervious
mofériols to seal the trench, to insure that the pipeline does not act as a
conduit for contaminant migration.

The pipeline will traverse near the landfill in Silver Sands State Park.
Iroquois will consult with DEP regarding the development of a contingency:
plan to be implemented in the event that hazardous wastes are

uncovered during construction through this area.

Solid Waste Disposal

The construction of the pipeline will create various solid wastes in the
form of vegetation (slash and stumps) and general construction-type
debris. Clean fill (i.e., excess rock) also will result. Various types of impacts

could occur if construction contractors do not properly dispose of such

v-87



materials. For example, trash and debris left on the right-of-way could
create potential health problems as well as visual impacts. Moreover, the
waste materials generated during the construction procéss could
exacerbate existing shortages of landfill space. |

To minimize or avert these potential impacts, Iroquois will use several
standard techniques. For instance, the disposal of debris will be strictly
controlled during construction. All construction vehicles (e.g.. heavy
machinery, buses used to transport workers to the construction sites) will be
equipped with trash disposal bogs, into which all smalier fypes of debris will
be placed. The right-of-way also will be policed continuously for litter. It will-
be the responsibility of the environmental inspectors to ensure that lrounis'
policies and the FERC recommended measures regordihg‘solid waste
disposal are enforced.

The non-bulky solid waste generated during the construction process
will be disposed of at approved solid Woste landfills or other types of
municipal solid waste facilities in the vicinity of the route. The overall impact
of the disposal of these wastes on landfill capacity should be rélo’fively
minor since the amounts of waste generated should be comparatively
smaill. |

Bulky solid wastes and clean fill generofed during the construction
process will be disposed of in various manners. These materials will not be
disposed of in municipal solid waste landfills. Non-merchantable timber
(i.e., slash and stumps) will be chipped on the right-of-way, hauled to
suitable off-right-of-way storage yards for later chipping. or, potentially, sold
to existing facilities that burn wood for fuel or manufacture wood chips. As
appropriate, excess rock and other types of clean fill (i.e., surplus soil) will be

hauled to areas off the right-of-way where such clean fill is wanted.



Public Recreation Areas |

The pipeline route traverses along (and within) the boundary -of‘ the
Paugussett State Forest. In this area, construction ocﬁViﬁes will require the
removal of fbres’r vegetation and the creation of an open-space co_rridor.
| Although the amount of forest acreage affected is small (17 ocreé), the
long-term creation of maintained right-of-way could have effects on both
visual and recreational resources. However, since the forest is monoged ;
for multiple use (e.g., various types of recreational activities), the creation of
the right-of-way would not necessarily be incompatible, since‘ it could serve
as a route for hikers, hunters, or cross- counfry skiers, or as an accessway for
fores’r personnel in performing activities associated with forest produc‘non
| The construction of the pipeline within the publicly owned accessway
leading to and coastal area at Silver Sands State Park will result in short-term
on’d generally minor impacts. Iroquois has consulted with DEP concernlng
the mosf appropriate alignment of the right-of-way through the park in order
to insure that the pipeline does not result in potential conflicts with the
agency's planned development of the area (Clifford 1986: Rocque 1986;
Emmerick 1986, 1988-1990; Clapper 1990; Souza 1986). The route reflects these
discussions, and is aligned pordl_lel and adjacent to an area in which an
access road from U.S. Route 1 to the beach has recently been
developed. The pipeline will be aligned generally within the eastern part of
the park, in an area in which park maintenance buildings are planned. As a
result, the project will be compatible with the future recreational use of the
park. ' |

The actual construction of the project will not conflict with the existing

recreational use of the park, which is primarily beach-oriented. This is
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because the construction of the pipeline will be timed to coincide with
DEP's planned development of the park. In addition, construction ’rhro.ugh
the park willv occur as part of the instaliation of the marine pipeline and will -
be performed Iorgely in the winter when recreational use of the pdrk'islow.
The operation of the project next to the future access road in the park
will similarly cause no adverse effects to recredﬁondl uses. With the
exception of a mainline valve (to be sited in the park imaintenance areq),
no aboveground pipeline facilities will be located in the park. Throth the
park, the right-of-way will be maintained in vegetation consistent with DEP's
plans for landscaping the park. Moreover, beneath the beach, the
pipeline will be buried to provide a minimum of 5 feet of cover, and thus will
not affect recreational activities. h‘:shouldAbe noted that other pipelin'es
have operated for years through similar types of beach areas, boéing no

conflicts to recreational use (New England River Basin Commitiee 1981).

Other Uses

The proposed route traverses various watercourses used for
recreational fishing, boating, canoeing, etc. The construc’tioh and
operation of the proposed route across such areas that are used but not
designated for recreationai purposes also will cause impacts. However,
these impacts will generally be minor and short-term, since flow will.be
maintained in all streams and appropriate  sedimentation con’rrols to
preserve water quality will be implemented. |

Since the individual property owners will retain title to the land along
the right-of-way, public access along the pipeline easement will be
prohibited. However, a potential exists for the use of the right-of-way by

unauthorized individuals for recreational activities such as riding all-terrain
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vehicles (ATVs), hiking, hunting, and cross country skiing; ihis could cause
adverse impacts to individual landowners' use and enjoymén’t of their
property. If Unmiﬁgo’red, this impact could be locally signiﬁécm‘ ond long-
term. However, Iroquois will, as appropriate, seek to avert such
unauthorized uses by using vegetd’rion to screen the view of the right-of-
way from public highways (particularly at scenic highways); by offsetting _1he
pipeline easement to reduce line-of-sight; or by erecting fences with
locked gates at highway crossings. In addition, all existing fences along the

right-of-way that are removed as a result of construction will be replcced.

V.6.2 VISUAL RESOURCES _

There are no Connecticut or federal standards that specify what
constitutes a significant visual impact. Moreover, the determination’ of the
significance of a visual impact is ‘lorgely subjective, based on the degree
| of acceptability of a given landscape alteration to the affected viewer.
Under the Bureau of Land Management system of visual impact
assessment, a high visual contrast must occur for the impact to be
considered potentially significant. A high visual contrast is defined _ds one in
which the landscape alteration demands attention and will not be
overlooked by the average observer. |

The degree of perceived acceptability of a given landscape
alferation also depends on the relation of that alteration to visual changes
that already have occurred in the environment. For example, dproposed
landscape alteration such as the pipeline right-of-way in an area that is
essentially "natural® and is a visible part of the landscape will iikely present a

high degree of contrast. However, in other natural landscapes, a high



degree of contrast may be dccepfcbie because the visual alteration
would be seldom seen or is unimportant to viewers.

In areas where some unnatural landscape modifications 6Ireody
exist (i.e., housing developments, roads, commercial use), an additional

visual alteration can be expected to have a comparatively minor

incremental effect. This gppears to be the case in most portions of 1he.

Iroquois_ project area in Connecticut, where the pipeline route generally
traverses areas that have been subject to varyin{; typeé of developmen’r,
including roads, transmission lines, structures, and other urban features with
high levels of visibility. Moreover, most of the Iroquois route has beeh
oligqed through areas where the existing topography dnd vegetation will
combine to minimize extensive views oflfhe pipeline right-of-way or
oboveground facilities.

~ As aresult, a majority of the Iroquois route in Connecticut crosses
areas in WhICh the pipeline right-of-way and aboveground foc:lmes will
create low to moderate levels of contrast to the surrounding landscape.
Low levels of contrast would occur specifically in areas where the pipeline
right-of-way crosses flat or hilly terrain with numerous roads, fransmission lines,

and other structures; areas of flat terrain or ¢uh‘ivoted/open fields; or areas

where the right-of-way is adjacent to an existing electric transmission corridor

(EDR 1987).

Moderate levels of visual confrast would occur where the route
crosses unaltered hilly or gently sloping terrain in which there are nearby
cultural modifications such as roads, transmission lines, and structures; through
hilly open or cultivated areas; or near urbanized or residem‘iol areas. High
levels of contrast will occur where the pipeline right-of-way traverses

wooded slopes with relatively unaltered "natural' scenery. Moderate or
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'Vhigh levels of contrast can be expected to occur as a result of the
construction and operation of the pipeline across wooded slopes,
especially areas visible from public roads or recreation areas. }

The extent to which the landscape contrast creofed by the Iroquois
pipeline right-of-way and aboveground facilities results in visual impact will
| bé a funcﬁ_on not only of the degree of contrast G.e., high, medium, or low),
but also the aesthetic sensitivity of the affected environment, the nUmber of -
people who will be pofen’ri-olly exposed to the project-modified views, and
the duration of the viewer exposure. The following sections summarize the
expected impacts to visual resources as a result of both The' construction
ond‘operdﬁon/moinfenonce of the Irocjuois project.

Construction

With the exception of the creation of the right-of-way through forested
créqs and the development of the aboveground facilities, the visual
impdc’rs resulting from the consTrUcTion of the project will be short-term. After
the completion of construction, the right-of-way will be recontoured and
revegetated in accordance with the D & M Plan, which will reflect FERC
requirements as well as requests resulting from consuttation with individual
landowners.

The visual impact of the construction of the right-of-way through
forested areas will be long-term since woody vegetation will not be
allowed to become reestablished along 50 feet of the 60-foot-wide
permanent easement in most areas. Likewise, the impact of the
consfruction of aboveground ancillary facilities (e.g.. mainline valves, meter
stations, interconnection points) will be long-term, lasting for the life of the

project.
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The following identifies potential visual impacts. associated with

construction of the project in Connecticut.

* Inthe Town of Sherman, between Anderson Road and Route 39,
the route crosses the Smoke Ridge subdivision; the route crosses
this subdivision at the top of a wooded slope where the right-of-
way will be visible from portions of the subdivision. Deflections in
the right-of-way may serve to limit long views of the right-of-way.

*  West of Route 39 and adjacent to the Smoke Ridge subdivision in
Sherman, the pipeline crosses a portion of the Naromi Land Trust's
Wimisinki Sanctuary. Traversing northwest - southeast through this
areq, the route comes off a wooded footslope | (in the
subdivision discussed above). The right-of-way across this slope
will be visible from parts of Route 39. The right-of-way within the
land trust has been aligned to traverse primarly wet meadow
vegetation. Following construction, Iroquois will ensure that in this T
areq, the right-of-way retums to its preconstruction vegetation. A ’
special mitigation plan has been drafted for the crossing of the
Sanctuary. |

* At about milepost 289 in the Town of New Milford, the pipeline
traverses 820 feet through a portion of the Weantinogue Heritage,
Inc.'s forested Morrissey Brook parcel. Alignment of the pipeline
through this parcel will result in long-term visual impacts.

* Between mileposts 289.5 and 291.5 in New Milford, the lroquois
route is aligned generally parallel to Stilson Hill Road, which is a
town-designated scenic area. In this area, Iroquois has
realigned its alignment farther from homes along Stilson Hill Road,
and through more open areas.

* Inthe Town of New Milford the route also cfosses two segments of
the Housatonic Range Trail (identified on the USGS maps as the
Candiewood Trail). The pipeline first crosses the trail (which is on



privately owned land and is maintained by the Connecticut -
Parks and Forest Associations, Inc.) on a densely wooded ridge
top (Pine Knob), at about milepost 292 The pipeline. will cross the
trail perpendicularly and will open up views to both the east (i.e.,
to the Housatonic River and Route 7) and the west.  In the vicinity
of the pipeline crossing, the trail is through mature forest consisﬁng
of hardwoods.

The second crossing of the trail is along Rocky River Road, at
milepost 293. At this point, the trail is actually a dirt road that leads
to a lookout point above Candlewood Lake. Although the
pipeline crosses the trail through a wooded area, the crossing is .
adjacent to an area in which gravel is being mined (prior to
development for industrial purposes) and an aread in which a
commercial building is being developed.

A mainline valve is located near the second Housatonic Range
Trail crossing (milepost 293), but should not be vnsnble from it
- because of the new commercial building.

Lynn Deming Park is a Town of New Miford recreation area
owned by CL & P adjacent to Candiewood Lake (near
milepost 294). Although the pipeline route is near the park, it is on
the opposite side of an existing powerline. Since the park is
completely surrounded by trees, there are no views of either the
power line or the pipeline from the park. |

In the Town of New Milford, the pipeline route is within several
hundred feet of the Hill and Plain School (elementary) at
milepost 296.6. Limited views of the right-of-way may be possible
looking north from the school (where the right-of-way will exit from
a wooded area). However, in the immediate vicinity of the
school, the pipeline right-of-way will be in open areas; thus there
will be no long-term visual impacts.



in the Town of Brookfield, the route crosses the Weantinogue

Heritage Inc.'s Still River Preserve. Through this areq, the pipeline

is aligned between a railroad and a CL&P transmission line which

form the eastern border of the preserve. Iroquois has committed

to avoid a screen of mature hardwoods immediately adjacent

to the railroad easement. The vegetation that will be affected in

this area consists of wetlands, herbaceous groundcover, cedars,
and shrubs. Iroquois has prepared a draft mitigation plan for this

areaq.

- A mainline valve and interconnection point in the Town of
Brookfield (at milespost 304.15 and 305.5, respectively) are both
located in areas with minimal visual sensitivity. The MLV is
adjacent to a road near a gravel pit, while the ICP is adjacent to
an existing Algonquin Gas Transmission Compony nghf of-way
near another sand and gravel mining area.

At the intersection of Route 25 and Currituck Road, the pipeline
route parallels two Algonquin Gas pipelines near a small historic
structure (about milepost 306.55). The route will serve to widen this
existing easement. The large trees near the historic structure will
be preserved.

Just west of Schoolhouse Hill Road in Newtown, the route crosses
a wooded slope (milepost 310). There will be views from
Schoolhouse Hill Road. but not from 1-84, because 1-84 is below
grade at this point and bordered by mature trees.

The pipeline crossing of -84 will create visual impacts, particularly
on the south side of the highway. Although the crossing is through
wooded areas on -both sides of the highway, a fairly steep
wooded slope will be traversed on the south side (adjacent to
Pole Bridge Road).

The pipeline traverses the western border of the lower block of
the Paugussett State Forest in the Town of Newtown (mileposis



314.6 to 316.4). In this areq, the state forest borders single-family
- residential development; however, there is no vehicular access
from the residential areas to the forest. Through this forested area,
- the construction of the pipeline will create an open space
corridor which will be visible from portions of the state forest and
may be visible from some of the residences.

In Monroe a mainline valve is proposed for location adjacent to
Old Zoar Road., near residential and commercial developments.
Because of the flat topography, views of this facility will be limited.

The pipeline crosses the Pomperaug "blue dot" Trail adjacent to.
Boys Halfway River at milépos’r 318.4. In this area vegetation
consists largely of pole-size hardwoods. The right-of-way will be
visible in this area, and a special mitigation plan- will be
developed. '

The pipeline crosses Shelton municipal open space lands in the
vicinity of milepost 320. This open space, which includes active
and inactive sand pits, is adjacent 1o a new subdivision on one
. side and to the Means Brook floodplain on the other.

The Shelton Land Trust parcel that the route crosses adjacent to

State Route 110 (milepost 321.1) consists of forests, wetlands and

an old gravel pit haul road. The route in the southern part of the

land trust will be aligned down the gravel pit/haul road.

However, in the northern part of the parcel, forest vegetation will
have to be cut and this will create a visible contrast.

A sales meter station is proposed for location in Shelton at
approximately milepost 324.4, This site is adjacent to two CL&P
transmission lines and Route 108.

In the Town of Stratford, a sales meter station (milepost 328.5) is
located downslope and across a CL&P transmission corridor



from James Farm Road. This facility will be visible from James

Farm Road and from nearby residential areas.

* Booth Memorial Park, located in Stratford adjacent the
Housatonic River about 0.2 miles north of the Iroquois river
crossing, is listed on the National Register of Historic Places and
consists of a collection of unusual buildings (curco 1840), museums,
and beach area. Because of vegetation and intervening
structures, there will be no long-term views of the route from this
park. During construction, however, park users may be able to
see the right-of-way on the Milford side of the nver

¢  On the Milford side of the Housatonic River, the route is located ,

through a former sand/gravel mining operation and open field
vegetation in a mostly indusfriol -commercial area. The
Housofomc Wastewater Treatment Facility is located along the
river directly south of the crossing. South of this treatment plant,
condominiums have been developed adjacent to the river.
The alignment of the route through this area will have minimal
visual effects. ‘

* The pipeline traverses along a newly constructed access road in
the eastern portion of Silver Sands State Park. The route will not
result in long-term visual impacts to the park area since the right-
of-way will not be visible after the completion of construction
activities.

Operation and Maintenance

The operation of the project will not have an additional impact on
visual resources once the projeci‘ facilities have been built; however, the
impacts of some construction activities will last over the lifetime of the

project.
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Mitigation Measures
The mitigation measures that hove been or will be implemented to
reduce or minimize visual contrasts associated with the pipeline righ’r—of—Woy
and oncillory facilities are identified in the DEIS and in Iroquois’ 1988
Resource Report No.8. These are summarized below. |
The strgtegic location of 1he pipeline route 1o minimize visual impacts
was considered as part of the route selection process. Wherever possible,.

the alignment takes into account factors such as:

¢ Avoidance, where possible, of forested ridgelines and steep
slopes:

e Utilization of alignment offsets to minimize long views of the
pipeline right-of-way through forested areas; and '

e Location of aboveground facilities in least conspicuous areas

with short viewing distances, off ndgehnes and out of viewsheds
of sensitive use areas.

In certain sensitive visual environments (i.e., the Appolochlon Tron

blue dot" trails, land trusts, public recreation oreos) speaol construction

procedures will be used to minimize disturbance including:

*  Minimization, to the extent possible, of the width of the right-of-
waqy in limited areas of high user sensitivity and visibility:

e Reestablishment of the right-of-way to preconstruction
topography to the extent possible; and

* Use of vegetative screening.
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The following options will be applied in a case-by-case basis as
needed or to mitigate disturbances to the physical environment using

repetition of basic landscape elements. The options should complement

other mitigative measures made during the project plon'ning and

construction stages:

e Plant screens and buffers, using indigenous materials, in strategic
locations to block/buffer views of the rlghf of- woy and
aboveground pipeline facilities.

e Where consistent with agency and/or landowner objectives,
revegetate non-forested areas with materials that replicate the
color, texture, and pattern of vegetchon pnor to cons’rruchon
where possible.

e In forested areas, landscape as appropriate to screen the view

of the right-of-way from visually sensitive highways, trails, historic
structures, and water bodies.
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| V.7 Socioeconomics and Transportation

V.7.1 Socioeconomics
| Iroquois submits the following data, summarized from the FERC DEIS
(see Section 5.1.10, pp. 5102 to 5-104) regarding potential socioeconorhic
impacts.- Socioeconomic impacts associated with the construction and
operation of the project are expected to be minimal. This is primorily}dUe
to the relatively short construction period and the relatively rapid rate that
construction crews will pass through any one area. Increased population
due to construction workers will occur for short periods of time over the
length of the proposed pipeline route. However, because workers will ndf
be concenfrofed in any one place for an extended period, the potential
for localized impoc’ré (e.g., to housing, infroéTrUcture services (fire, medical,.
education, police), and transportation) will be limited. Beneficial economic
impacts will be realized through local and nonlocal construction payroll
| expendi’rures, purchases of cons‘rruc;‘ion goods and materials, and the
incredsed property tax base generated by'The project.

Iroquois proposes to use one mainline construction spread for the
construction of the pipeline in Connecticut; in addition, a small work crew will
be assigned to install the pipeline in Milford and a separate sp‘reod‘will install
the Housatonic River crossing. Iroquois estimates that its mainline
construction spread will typicailly require about 550 workers, and that 150
workers wil'l be required for the specidl Housatonic River crossing spreod.
The special crew in Milford also will consist of approximately 150 personnel.
Consfrgcﬁon of the marine pipeline across Long Island Sound would require
200 workers.

An estimated 25% of the pipeline construction workers will be

specidalists and supervisory personnel brought in from outside the local
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areas. The remaining workforce.are expected to be hired locally through
the opprobriofe unions. The hiring of the pipeline construction workforce will
be the responsibility of the contractor. '

| Generally, noniocal workers prefer fempordry quarters (hotel/motels,
| ~housing rental units), in the more populo’red, service-oriented areas. Since
nonlocal workers would be distributed over many miles, sufficient housing
should be available within the larger urban areas at convenient commuting
distances from the pipeline so that no adverse impacts wéuld be imposed
on the tourist trade or other sources of local income.

The proposed project will have a long-term beneficial effect on local

tax revenues. lroquois estimates that its entire proposed bipeline will
generate a total of approximately $9 million dnnuolly in state and local

taxes.

Devc,réeose in Property Value.

According to the FERC DEIS, studies of the effects of electric
transmission lines on property values indicate that there is no statistically
significant correlation between proximity fo a transmission line right-of-way -
and a decrease in property value (i.e., other market factors may be
greater or lesser determinants of the property value). Proximity to utility
rights-of-way does not necessarily equate to decreased property value.
Property owners would receive full compensation for the use of their land

based on market value of the land affected.
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5 - Homeowner Property Insurance Liability Resulting From Pipeline Easements.

: 'Cosuah‘y losses to land, structures or other property, and personol _
injuries caused direcﬂy' by the pipeline are the responsibility of the pipeline -
company, or its insurance underwriter, to resolve with the affected persons
| of governing body according to the liability laws of the state. The
landowners should not incur additional costs resulting from pipeline

easements.

Impacts to Public Services

Considering the transient nature of the construction effort, the limited
size .o‘f the construction crews and the proposed rapid rate of progression,
socioeconomic impacts of pipeline construction would be minimal. Any
effects oh the local economy, housing and community service would bé
temporary. |

|  Whenever ovoiloble. local workers would be employed for

construction. Additional cons’rrubﬁon personnel hired from outside the
project area would place litile, if any, additional demand on services. The
housing supply and public services, such as educational facilities, would not
be affected since pipeline construction personnel tend to occupy transient
housing (i.e., hotels/motels, rental housing, campgrounds). In most cases,
expenditures by the construction workers for temporary housing and food
would provide short-term local benefits. Although difficult to quantify, the
anticipated short-term impacts to community services would be minimal.

No additional demand would be placed on town infrastructure
services except possibly during the construction period. There would not

be any significant long-term impacts to public services. Local fire
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departments should not face any additional burdens since their role wouid

be limited to secondary fires, if any, caused by pipeline rupmre or b_reok

V.7.2 Transporiation

Impacts to the transportation network would result from the prbposed
pipeline crossings of roads and highways, and the -movémenf of
consfrucﬁo_n equipment and materials from the storage/laydown areas to
the pipeline work area. The installation of the pipeline beneath high
volume roadways and rail érossings will typically be performed by boring o,r‘
tunneling techniques: as a result, traffic low would not be impeded. On
‘other road crossings the preferred method for pipe installation will be
slipboring. Where this method cannot be used, and the open cut (trench)
method is implemented, traffic flow will be maintained either by insfcliing a
portion of the road at a time (leaving the other portions passable) or by

usihg a temporary bypass and--in some cases—a short detour.
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- V8 CULTURAL RESOURCES

Construction and operation of the proposed pipeline could
po’rehﬁolly offecf historic, archaeological, and/or orchh‘e_cfurcl propéﬁies in,
or eligible for, the NRHP. Project impacts could include: the physical
disturbance during construction of archaeological sites located within the
right-of-way, areas of pipeline staging/storage and temporary occess‘
(e.g.. roads); and the introduction of visual elements that could alter the
sefting associated with historic properties (sales meter stations: views of the
right-of-way through forested areas). Mitigative measures could include:
minor alignment refinements to avoid sites: data recovery in the fOrm of
scientific excavation of archaeological sites; and, for indirect aesthetic
effects to historic structures, use of vegetative screens or ofher Iondscoplng
devuces to reduce or eliminate adverse visual effects.

~ Iroquois is committed to the performance of cultural resource surveys
in full accordance with national and state cultural resource protection
legislation. To this end, roquois prepared a Cultural Resources Work Plan
that describes in detail the methods to be followed in the impleménfcn‘ion
of field inv‘esﬁgoﬁons along the entire pipeline route. This plan, which is
included as Appendix A 6f Iroquois’ 1988 Resource Report No. 4, Cultural
Resources, was approved by the Connecticut Historical Commission
(CHC), the FERC staff archaeologist, and the New York State Historic
Preservoﬁo.n Officer (SHPO).

Overall, roquois generally concurs with the FERC's recommendations
regarding the implementation of measures to avert or minimize irhpoci‘s to

cultural resources. These are listed in Section 5.1.11 of the DEIS and include:
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o} Iroquois shall complete all Phase 1 and Phase 2 reports and
forward copes to FERC and the appropriate SHPO:s. (i.e., in
Connecticut, the CHC).

o} In all cases where a property eligible for the NRHP ié found
within the proposed project right-of-way, applicants shall make
every effort 1o avoid those properties through rerouting.

o Where cultural resources, including archaeological sites that
meet the criteria for NRHP eligibility but cannot be avoided,
- applicants shall prepare Phase 3 mitigation or data recovery
plans and submit those plans to the SHPO and FERC for review

and approval.

() Iroquois shall not construct in those portions of the right-of-way or
any other areas that would be disturbed (e.g.. staging areas,
access roads) that contain significant cultural resources,
including archaeological sites or nearby standing NRHP
structures, until the Director of OPPR has reviewed all cultural
resources surveys and mitigation plans, and has considered

T any comments by the appropriate SHPO's and the ACHP.

o Wherever significant standing structures would be visually
affected by the proposed project, applicants shall be required
to eliminate or minimize adverse effects, to the extent feasible,
by planting visual screens, or through use of other landscaping
techniques. '

Land Pipeline
Iroquois initiated field studies of the Connecticut land porﬁon of the

pipeline on April 3, 1989. These field investigations will include surveys of the

entire proposed lroquois right-of-way and ancillary facility sites (e.g., sales

meter stations, valves, access roads, material storage sites). The field

investigations are designed to identify as yet unrecorded sites that may
exist within the pipeline right-of-way, as well as to verify the locations of
known sites identified as being potentially located within the pipeline right-

of-way.
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Iroquois will prepare a Phase 1 report documenting the sites that are
discovered during the field investigation. Because of concerns for the
protection of cultural resource locdations, This‘repor’r will not be fof public
disclosure, and will be submih‘ed only to the reviewing agencies with
jurisdiction over cultural resources (é.g., the CHC, FERC). Iroquois will consuit
~ with these reviewing ogenéies regarding the sites that will require Phase 2
testing and, as necessary, mitigation. Iroquois notes that its preferencé is for
’r‘he mitigation of impacts to significant .cultural resources through site
avoidance (using minor route refinements) to the extent possible, rather
than data recovery. However, data recovery (in accordance with cuHUrcI
resource protection requirements) will be undertaken at significant sites that

cannot otherwise be avoided.

Marine Pipeline

| lroquois cqmpleted a report documenting the results of the cultural
reséurces review of the marine pipeline in 1987. This report was submitted to
the FERC and other reviewing agencies in 1988. - When installing the marine
pipeline, Iroquois will avoid all sonar targets and anomaiies identified during
the marine survey. If, for some reason, the pipelihe route or layvessel
anchors cannot be aligned to avoid these targets and anomalies as
planned, the CHC and FERC will be notified and an appropriate course of

action will be discussed.

v-107



V9  RELIABILITY AND SAFETY

General

Iroquois conducted detailed analyses of pipeline safety, and

presented the results bf these analyses as part of its 1986 ER and 1988

Resource Report No. 11, Religbility and Safety. The FERC DEIS also
addressed this issue (see DEIS Section 5.1.12). Both Iroquois' Resource

Reporf No. 11 and DEIS Section 5.1.12 are included as Appendix E. Iroquois

summarizes the information »con’foined in those reports as follows:

roquois’ 1988 Resource Report No. 11, Reliability and Safety.,

concluded in part that:

O

O

Over the years, pipelines have had an excellent public safety
record when compared to other modes of 1ronspor’rqﬁon. .

Iroquois will meet or exceed the government regulations

and enforcement procedures.

Based on historic pipeline operating data, the estimated
recurrence interval for a reportable incident (defined
according to DOT; See Appendix E, page E-21) anywhere
along the 369 mile iength of the lroquois route is once every

- 24.6 years. Iroquois expects to better this.

The probability of a pipeline incident for the portion of
Iroquois beneath Long Island Sound is much less than the
below ground portion. A reportable service incident would
not be expected in this location during the operating life of
Iroquois. '

Iroquois will present a much lower transportation risk than

that commonly encountered by the public, due to the modern
technology that will be used in the design, construction and
operation of the project.

The public risk presented by Iroquois is exiremely small and
is acceptable based on commonly used criteria.

The following summarizes information relating to pipe class, grade, etc as it

relates to the portion of the pipeline route in Connecticut:
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Charpy V-notch
Outside Wall Pipe | Energy Absorbed
Location Diameter Thickness  Grade " Design -full size- |

o 24 0370 X65 072 D
2 24 0412 x70 060 D

3 24 0.494 x70 0.50 0

4 24 0618 - x720 040 50
in 5

Marine 24 0576 x&0 050

*

Based on a design pressure of 1440 psig.

Pipe with these values of wall thickness is very difficult to penetrate with all but
the larger pieces of construction equipment, thus decreasing the probability of
breaching the pipeline. By selecting stress and fracture toughness conditions, the
pipeline is designed to maximize the leak before break condition, thus reducing

the probability of ignition and the extent of interaction.

Other Issues

In addition to the safety and reliability issues described above,
several concerns have been raised regarding the risks posed by
hazardous waste site interaction with the pipeline, and by seismic events.

The following address these issues.
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Risks to the Public frorh Construction Near Waste Sites

Iroquois has no intention of constructing the pipeline so as to direcﬂy
or indirectly affect hazardous waste sites or the contaminants that 'rhoy be
migrating from such sites. The location and avoidance of hazardous waste
sites has been a major routing criteria for the pipeline and has been the
impetus for proposed route variations.

Iroquois has reviewed available information conceming the location
of known waste sites, has consulted with the regulatory agencies with
jurisdiction over such sites, and has aligned its pipeline to avoid directly
traversing such sites and to be upgradient of ohy sites in the immediate

“vicinity of the pipeline route (e.g., the New Milford Waste Monogemem‘, Inc.
solid waste and Kimberly-Clark sites). In oddfﬁon, roquois has committed to
conduct site-specific surveys, if necessary, to confirm the presencé of

- absence of waste along the pipeline right-of-way in the immediate vicinity

of hazardous waste sites. lroquois will provfde the résuh‘s of such surveys, if
required, to the FERC and other regulatory agencies as appropriate. If
waste is discovered., Iroquois will consult with FERC and other involved
agencies to develop an appropriate course of action. | :

The implemeh’roﬁon of these measures will ensure that any risks to the public

that already exist frém these waste sites are not affected by the pipeline.

Iroquois also notes that the existing risk to public safety that is currently posed

by The unlined hazardous and solid waste disposal areas and by the
leaking underground storage tanks in Connécﬁcu’r is likely to be fdr more
significant than any risk posed by the remote possibility of an emergency

event involving the pipeline in the vicinity of such sites.
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Risks from Earthquakes. A discussion of the risks to public safety associated

with an earthquake is included in Sections IV.1 and V.1.
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V.10 AIR QUALITY AND NOISE |

Cohsfrucﬁon of the proposed pipeline will result in temporary impacts to air and o
noise quality on a localized basis. These impacts will be ‘Temporory in nature, |
lasting only for the duration of the cons’rructidn period. Since there are no
compressor stations associated with the project, no long-term adverse ifnpocfs
will occur as a result of the operation of the lroquois pipeline. The proposed
project will result in long-term beneficial nmpoc’rs on air quality stemming from the

use of incremental supphes of ncn‘urcl gas, rather than less clean burning Types of

fossil fuels.
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VL STATUS OF PERMITS AND APPROVALS

‘As an interstate natural gos pipeline, the Iroquois projec’r is subject to
reguloﬁoh by the FERC. As discussed p'revviously, the FERC issued a DEIS
in November 1989, and is scheduled to publish a final EIS in the late May -
" early June 1990. A FERC certificate is anticipated in late June or early July.
1990.

The following summarizes the status of other federal and state permits

and approvals for the project.

'

Eederql

The following are relevant federal permits and approvals for the project.

1) US. Depariment of Energy. Sixteen of lroquois' LDC
shippers have received import permits from the DOE
Office of Fossil Energy. These permits were received in

January 1990.

2) In conjunction with the crossing of the Appalachian
Trail, Iroquois has consulted with the U.S. National Park
Service (NPS), resulting in agreement on an
acceptable Trail crossing. As required for the crossing
of NPS lands owned in fee, roquois will obtain an

easement as part of a land exchange with the NPS.
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3). In March 1987, Iroquois submitted to the U.S. Army
Corps of Engineers an application for a Deporfmenf
of the Army pemmit (Sections 10/404). This application -
was amended in July 1989 to reflect updated
information submitted to the FERC in 1988 and early
1989. As part of that application, froquois completed a
separate 404 (b) (1) analysis. The Corps of Engineers
held joint hearings with the FERC cohcerning the
project and is currently evaluating lroquois' "

opplicdﬂon.

Connecticut

In connection with its applications to FERC and The' Corps of
Engineers, in November 1989 Iroquois applied to the Connecticut
Depdn‘mem‘ of Environmental Proi‘éc’rion (DEP) for appropriate
consistency determinations or concurrences pursuant to Section 401 of
the Clean Water Act and the Coastal Zone Management Act and the

Connecticut Coastal Area Management Act.

New York

On December 8, 1989, the New York Public Service Commission
(PSC) issued a Certificate of Environmental Compatibility and Public
Need for the New York portion of the Iroquois pipeline, pursuant to Article
VIl of the New York Public Service Law. The PSC must also review and
approve environmental Management and Construction Plans, which are
similar to the Council's Development and Management Plans, for each

construction spread.
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VI CONSULTATION AND COORDINATION WITH OTHERS

The Iroquois projed has been the subject of various federal, state,
and local review for over four years. Within this period, the various
government review processes have offered ample opportunities for
public input; moreover, Iroquois has taken a proactive approach
toward meeting with representatives of reguiatory agencies and
attending public meetings in the various affected municipalities. The
Bibliography (Section Vill) identifies the various agencies and groups
that have been contacted regarding the project. In oddifion, in
accordance with the Siting Council's pre-application ieview process,
Iroquois filed technical reports ond documents concerning the project
with each of the affected muncipalities. The materials filed with each city

or town included:

o} The iroquois application to FERC:

o The DEIS;

o The lroquois application for a Department of the Army
permit;

o The nine Iroquois resource reports submitted to FERC in
September 1988;

o Data summaries concerning the portion of the project within
each municipality; |

o LPEP materials;

0 Town maps depicting the pipeline route; and
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o) Aerial photography at a scale of 1"=500" showing the

proposed and alternative Iroquois routes.

In addition, lroquois provided its coastal zone consistency certification to

the City of Milford and the Town of Stratford -- the two municipalities in |

which the pipeline route will traverse the coastal management
boundary. | | ,

These materials, which were filed with the municipalities between
December 8 and 15, 1989, were submitted to local government officials
and made available for public review. lroquois timed the initiation of the
Siting Council pre-application review period to coincide with the FERC
DEIS review period so that public comments could be considered
“under both processes to the extent possible.

At the request of the various municipalities, froquois also has
'p!‘orﬁcipofed in public meetings or hearings.  The following summarizes
the vorious public meetings and hearings fhcn‘ have been held
concerning the project in Connecticut. Table Vii-1 provides a list of the

meetings and hearings related to the project.

Spring 1986 Meetings held with various federal agencies,
including COE, USFWS, EPA, NMFS, and state .
agencies, including CTDEP, OPM, and regional

planning agencies.
Summer 1986 Public meetings held in Connecticut towns

Fall 1986 FERC scoping meeting held in Connecticut
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198%-1990

Public meeﬁng.s and hearings held in the CT |
towns along the Iroquois route. Overall public -
porﬁcipoﬂoh effort has involved direct contact
with key public officials of each town, town
meetings and hearings as requested by local
officials, and various follow-up informoﬂ}ondl,
meetings with local commissions, private interest
groups, etc. At the request of the pubilic, lroquois
also has cbndUcfed route reconnaissance of
select portions of the route with landowners and

local officials.
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Table Vii-1

LIST OF PUBLIC MEETINGS AND HEARINGS

IN CONNECTICUT

Town of New Milford

Town of Brookfield

Town of Stratford

City of Shelton

Town of New Milford

Town of Brookfield

December 14
March 8 |
December 11
March 28
December 19
February 22
March 22

1990
January 20

January 25-26

February 3
January 22

January 27

VIii-4

Location Date Type of Meeting
1986
Town of Monroe July 10 Public Meeting
City of Milford July 14 Public Meeting
Town of Stratford July 15 Town presentation
City of Shelton July 16 Public Meeting
- 1989

Public Informational Meeting
Public informational Meeting
Public Informational Meeting
Public Informationa Meetin.g
Public Works Committee Meeting
Meeting with City residents

Meeting with City residents and
city officials

Informational route tour
with Stilson Hill Road residents

Public hearing

Informational route tour
with Stilson Hill Road residents

Brookfield Inland/Wetlands
Commission

Brookfield Inland/Wetlands
Commission
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Table VIi-1 (con)

Town of Newtown

Town of Monroe -

City of Shelton

Town' of Stratford

City of Milford

January 31

January 19

January 3

January 4

January 31

January 23

January 31

January 18

February 1

February 6

Jaruary 3

January 4

January 18

Source: lroquois Gas Transmission System 1990.
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Public Hearing

Meeting with First Selectman,

~head of NOPE, and

Conservation Officer

Public Heéring

~ Meeting with Conservation

Commission Chairman

Tour of Conrail Variation with
First Selectman, and
Conservation Commission
Chairman, HVA

Meeting with Shelton officials,
landowners, Maguire Group

Tour of Conrail Variation with
Shelton officials, STOP, HVA

Meeting with Statford Task Force/
Public Hearing

Meeting with Conservation Officer,
Conservation Commission
Chairman to discuss wetland
issues

Meeting with Stratford Task Force
Public Hearing

Meeting with local citizens to
discuss pipeline route

Public Hearing

Meeting with Milford Harbour
Commission



VIll. BIBLIOGRAPHY

Aliardice and Associates Ltd., 1986, Some Marine Considerations Regordmg
the Proposed Pipeline Crossmg of Long Island Sound.

Altamura, Robert, 1987, Bedrock Mlnes and Quarries of Connecticut,
Hartford, Connecticut.

Babey. George, May 9, 1986, personal commuhnéohon Connecticut
Department of Environmental Protechon Bureau of Fisheries, Hartford,
Connecticut.

Ball, D., July 24, 1986 personal communication, Connecticut State
Department of Health.

Barry, Tim, May 15 and 19, 1986, personal communication, Connechcut
Department of Environmental Protection,; Bureau of Flshenes
Harrington, Connecticut.

Blake, M.M., and E.M. Smith, 1984, A Marine Resources Monogemem‘ Plcn for
the State of Connecticut.

Blum, H., May 20 and July 24, 1986, personal communication, Tallmadge
" Brothers (Shelifish Company).

Bogue, Peter, May @ and May 19, 1986, personal communication,
Connecticut Department of Environmental Protection, Bureou of
Wildlife, Hartford, Connecticut.

Briggs. P.T., 1980, Growth, Movements, and Mortality Rates of American
Lobsters in Western Long Island Sound, Commercial Fisheries
Research and Development Act, New York Project No. 3-292-R.

Brookfield Zoning Commission, 1987 Zoning Map, Brookfield, Connecticut.

Byrnes, James E., October 3, 1986, personal communication, Director of
Environmental Planning, Bureau of Planning, Connecticut Depon‘mem‘
of Transportation, Wethersfield, Connechcu’r

Cantelii, Tony, September 15, 1988, personal communication, Connec’ricuT
Property Management, Horfford.

Carstens, T., 1980, "Bottom Trawling Across Sea Pipelines Interaction,” in
Between the Fishing Industry and the Offshore Gas/Qil Industries, ICES

VIIIi-1



Cooperohve Research Report, No. 9420 49, ICES, Copenhagen,
Denmork

C.E. Maguire, Inc., 1973, Silver Sands State Park, Proposed Dredge Pro;ect
Envnronmem‘ol Assessment.

Central Naugatuck Valley Regional Planning Agency. 1975, Energy
Consumption Within the Central Naugatuck Valley Region.

___. Council of Governments, September 195, Profile of the Central
Naugatuck Valley Region, Waterbury, Connecticut.

Ciropalovych, B., et. al., and the Sherman Planning and Zoning Commnssnon
January ]978 Plan of Development, Sherman ,Connecticut. .

Clapper, R., 1989 and 1990, personal communication, Connecticut
Department of Environmental Protection, Parks and Recreation,
Hartford, Connecticut.

Clifford, Richard, September 23, 1986, personal communication, Connecticut
' Department of Environmental Protection, Division of Parks ond
Recreohon Hartford, Connecticut. :

Connechcut Aquaculture Commission, 1986, Connechcu’f Aquaculture
Findings and Recommendations.

Connechcuf Coastal Emboymem‘ Advisory Board, 1985, A Study of
Environmental Conditions of Connechcuf s Coastal Covers and
Embayments.

Connechcut Department of Envuronmen’ral Protection, 1977, Long Island

: An Atl f Natural Res , Coastal Area Management
Progrom Hartford, Connecticut. :

1978, Connecticut National Resource Atlas Series: Groundwo’rer
- Availability Map. :

——. 1981, Public Water Supply Use.

__June, 1982 Atlas of the Public Water Supply Sources and Dronnoge
Basins of Connecticut, Bulletin No, 4.

— . June 1983, Precipitation in Connecticut: 1951-1980, Bulletin No. 6.

—_August 1984, Directory of Community Water Supplies in Connecticut.

VIII-2

N/
% .



, 1984b , A Watershed Management Guide for Connecticut Lakes.

. 1986, Connecticut Natural Resource Atlas Series: Community Water
Systems in Connecticut, A 1984 inventory.

__. 1986a update, Water Quality Management Plan.

___ ., 1986b, Protecting Connecticut's Groundwater.

__. 1987, Connecticut National Résource Atlas Series: Water Quality
Classifications of Connecticut.

. 1988, Sate of Connecticut 1988 Water Quality Report to Congress.

Connecticut Department of Environmental Protection, Natural Resources
Center, 1:24,000 compilation sheets for teh State Surficial Materials
Map.

Connecticut Department of Environmental Protection, 1980, Sand and
-+ Gravel Mines Inventory Maps, Hartford, Connecticut.

Connecticut Deparment of Environmental Protection, Coastal Area
Management Program, Developers Handbook.

. Coastal Area Management Program, 1979, Coastal Policies and Use
-~ Guidelines. _

___. Coastal Area Management Program, 1978 Coastal Recreation

. Coastal Area Management Program, 1982, History of Connecticut's
Coast.

—. April 1985, Model Municipal Harbor Management Pian, Hartford,
Connecticut.

Connecticut Department of Environmental Protection, Water Compliance
Unit, February 1989, NonPoint Source Pollution: An Assessment and
Management Plan, Hartford, Connecticut.

April 1988, 1988 Water Quality Report to Congress,
Hartford, Connecticut.

. November 1989, Summary of PL 89-305, An Act
Concerning Aquifer Protection Areas, Hartford, Connecticut.

Connecticut General Assembly, Environmental Committee, February 15,
1989, Report of the Aquifer Protection Task Force, Hartford,
Connecticut.

VIII-3



Connecticut Historical Commission/ State Historic Preservation Office,
Archaeological Site Files, Hartford, Connecticut. -

Connecticut Natural Diversity Data Base, 1985,'QanggﬁgggT’§ Species of
Special Concern, Hartford, Connecticut. ; _

Donahoe, Richard P., January 15, 1987, President, Naromi Land Trust, Inc..
correspondence with Federal Energy Regulatory Commission,
Sherman, Connecticut.

Dowhan, J.J.. and R.J. Craig, 1976, Rare and Endangered Species of
Connecticut and their Habitats, State Geological and Natural History
Survey of Connecticut, Report of Investigations No. 6, Hartford,
Connecticut. o

___. 1985, Connecticut's Species of Special Concern Plant List, Hartford,
Connecticut.

___. 1985, Connecticut's Species of Speciol' Concem Plant List, Harfford,
Connecticut. '

Ecology and Environment, Inc., 1986a, Commercial Fishery Study of Long
Island Sound. Buffalo, New York.

-------- . October 1986b , Application of Iroquois Gas Transmission System for
Certificate of Public Convenience and Necessity Pursuant to Optional
Procedures, Blanket Transportation Certificate and Blanket Facilities
Certificate, Exhibit F-IV, Environmental Report, Buffalo, New York.

——————— —, 1986¢, River Sediment Sampling and Analysis for the Iroquois Gas
Transmission System, Buffalo, New York.

——————— . 1986d, Soil and Groundwater Sampling and Analysis for the
Proposed Iroquois Transmission System at Silver Sands State Park,
Milford, Connecticut, Buffalo, New York.

—————— ERCO, 1987, Environmental Testing and Analysis of The Iroquois Gas
Transmission System Study Area in Long Island Sound, Boston,
Massachusetts.

Ecology and Environment, Inc., 1986, iment Sampling Anal
Selected IGTS River Crossings, Buffalo, New York.

—_. 1987, Commercial Fishery Study of Llong Island Sound. Buffalo, New
York.

VIIii-4

Sass



~ __, 1988, Environmental Report for the Proposed Iroquois Gas Transmission
System, Buffalo, New York. . o T ~

Emerick, B., personal communication, 1986, 1988, and 1990, Connecticut
Department of Environmental Protection, Coastal Management and
Planning, Hartford, Connecticut. -

Environmental Design’ Associates, P.C., September 1988, Coastal Resources
Map, Stratford, Connecticut. '

. Ltand Use Map. Stratford, Connecticut.

____, Zoning Map. Stratford, Connecticut. |

Erosion and Sediment Control Task Force, January 1985, Gui‘delines for Soil
Erosion and Sediment Control, Connecticut Council on Soil and Water
conservation, hartford, Connecticut. ’ =

Feder. Kenneth, September 1988 , personal communication, Cen’rrdl |
Connecticut State College, New Britain, Connecticut.

Flaherty-Giuavara Associates, P.C., 1977, Brookfield Plan of Development,
Brookﬁeld, Connecticut.

Flint, Richard Foster, 1968, The Surficial Geology of the Ansonia and Milford
Quadrangles.  State Geological and Natural History Survey of
Connecticut, Quadrangle Report No. 23.

Foster, Cheryl, June 11, 1986, personal comrhunico’ﬁon, Connecticut
Department of Environmental Protection, Water Resources, Inland
Wetlands, Hartford, Connecticut. '

Frink, C.R., et al, 1982, -"Polychlorino’red Biphenyls in Housatonic River
Sediments in Massachusetts and Connecticut: Determination,
Distribution and Transport.” :

Gonick, Walter N., and Arthur E. Shearin, November 1970, Soil Survey of
Litchfield County, Connecticut, U.S. Department of Agriculture, Soil
Conservoﬂon Service, Hartford, Connecticut.

Gordon, Robert., 1983, "History of Sea Level Changes Along the Connecticut
Shore”, in i : t F :
ional Papers in Anthropol R.E. Devar, K/L? Feder, and D.A.
Poirier, eds., Department of Anthropology, University of Connecticut,

H&A of New York, 1987a, Report on Geotechnical Investigations and Design

Recommendations; Mohawk, Hudson and Housatonic River
Crossings: Iroquois Gas Transmissions System. H & A of New York

VIII-5



H & A of New York,. 1987b, Subsurface Explorations and Environmentai V'
Testing of Proposed Iroquois Gas Transmissions System River A
Crossings, Rochester, New York.

Handsman, Russell G., 1982, Archaeoloqical Preservation and |

Manuscript Series of the Research Department, American Indian
Archaeological Institute, Washington, Connecticut.

. May 19, June 23, and August 5 and 9, 1986, and
September 9, and 22, 1988, personal communication, American
Indian Archaeological Institute, Washington, Connecticut

Hibbard, John, September 15 and 17, ]986,’personcl communication,
Connecticut Forest and Park Association, Middietown, Connecticut.

Hickey, Joseph, May 19, 1986, persohdl communication, Connecticut
Department of Environmental Protection, Parks and Recreation,
Hartford, Connecticut. ’

Hill, D.E., and A.C. Shearin, 1970, Tidal Marshes of Connecticut and Rhode
’ Island, Connecticut Agricultural Experiment Station Bullétin, 709.

House, Stan, May 19, 1986, personal communication, Connecticut
Department of Environmental Protection, Bureau of Forestry, Hartford,
Connecticut. ‘

Hun‘ﬂey, A.O., May 20, 1986, personal communication, Connecticut
Department of Environmental Protection, Property Management Unit,

Iroquois Gas Transmission System, 1987 and 1989, Application of IGTS to U>S>
Army Corps of Engineers for Department of the Army Permit. v

Jackson, Steve, May 19, 1986, personal communication, Connecticut
Department of Environmental Protection, Bureau of Wildlife, Hartford,
Connecticut.

Jacques/McClelland Geosciences, Inc., 1986, Iroquois Gas Transmission
System, Long Island Sound Pipeline Crossing, Interpreted Geology
and Considerations for Development,, Halifax, Nova Scotia.

Joseph, Ron, June 23, 1986, personal communication, U.S. Department of
the Interior, Fish and Wildlife Service, Concord Field Office, Concord,
New Hampshire.

J.P. Kenny, 1986a, Assessment of Trenching and Burial Requirements: iroquois
Gas Transmission System, Long Island Sound Pipeline Crossing.

VIII-6



, 1986b, 'Engmeenng Review and Evaluation of Pipeline Shore
Approaches: Iroquois Gas Transmission System, Long Island Sound
Pipeline Crossing.

~ Kiltau, D.K., J.J.M. Hengel, and S.T. Sweeney, June 1981, *Protection of North
Sea Plpehnes from travel Gear Evaluation Program,” Qil and Gas

Journal, pp. 135-140.
Lapin, Beth, 1986, 1988, and 1990, personal communication, The Nature
- Conservancy, Middletown, Connechcu’r

Leggeﬁe Brashears & Graham, Inc., February 1987, Town of Brookfi eld
Gallows Hill Aquifer Study, th‘on Connecticut.

. February 1988, Town of Brookfield Gallows Hill Aquifer Study,
Phose Il, Wilton, Connecticut.

LILCO, 1973, Infaunal Invertebrates in the Nearshore Waters of Long Island
Sound - Benthos of Northport.

Loosanoff, V.L., 1937a, "Development of the Primary Gonad and Sexual
' Phases in Venus mercenariq,” Biol. Bull., 72:389-405.

— . 1965, "Maturation of gonads of Oysters, Crassostrea ﬂgﬂgg of
Different Geographic Areas Subjected to Relatively Low
Temperatures,” Veliger, 11:153-163.

Ludwig, F. Michael, May 20, July 24, and August 8, 1986, and August 29, 1988,
- personal communication, U.S. Department of the Interior, National
Marine Fisheries Service, Milford, Connecticut.

Lund, W.A., and L.L. Steward, 1970, "Abundance and distribution of Larval
Lobsters, Homarus americanus, Off the Coast of Southern New

Englcnd,” Proceedings of the National Shellfisheries Association, 60:40-

Mackenzie, C. L 1970, "Oyster Cultures in Long Island sound, 1966-69.
QQmeFQIQI Fisheries Review, 32:27-40.

McAndrews, Tom, June 25, 1986, personal communication, U.S. Fish and
Wildlife Service, Newton Corner, Massachusetts.

Mead, Daniel B., 1978, Ground Water Availability in Connecticut, Connecticut
Geologlcol and Natural History Survey, Atlas Series, Hartford,
Connecticut.

Melberg, C., July 10, 1986, personal communication, U.S. Army Corps of
Engmeers New England Division, Waltham, Massachusetts.

Milne, J., personal communncohon 1988 and 1990, Connecticut Department
of Environmental Protection, Division of Forestry, Bethel, Connecticut.

VIII-7



Murray, Nancy M., 1986, 1988, and 1990, personal cémmunicofion,
Connecticut Department of Environmental Protection, Natural
Resources Center, Hartford, Connecticut. ' o

New Milford Planning Commission, March 1985, Zoning Map, New Milford,
-Connecticut. ’ ' '

New Milford Rural Water Company, personal communication, 1990, New
Milford, Connecticut. ’

Newtown Planning and Zoning Commission, 1981, Plan of Development,
Newtown, Connecticut. '

. March 1983, Zoning Map. Newtown, Connecticut.

Nichols, G.E., 1913, The Vegetation of Connecticut, I. Phytogeographical
Aspects, Jomeva, 13:89-112.

Nuttli, O.W., 1973, "Seismic Wave Attenuation and Magnitude Relations for
Eastern North America,” Journal of Geophysical Research, Vo. 78, No.
5.

Office of Policy and Management, Comprehensive Planning Division,
Conservation and Development Policies Plan: 1982-85. :

Office of Policy and Management, 1987, State Policies Plan for the
~ Conservation and Development of Connecticut.

Orciary, Bob, May 19, 1986, personal communication, Connecticut
Department of Environmental Protection, Fisheries, Harrington,
Connecticut.

Parker, E., 1986, 1989, 1990, personal communication, Connecticut
Department of Environmental Protection, Solid/Hazardous Materials
Division, Hartford, Connecticut.

Poirier, David , 1986, 1988, 1990, personal communication, Connecticut
Historical Commission, Hartford, Connecticut.

Public Archeology Survey Team, Inc., Archaeological Site Files, University of
Connecticut, Stons, Connecticut. ‘ :

Reynolds, Charles A., July 1979, Soil Survey of New Haven County,
Connecticut, U.S. Department of Agriculture, Soil Conservation
Servcie, Wallingford, Connecticut. :

Riley, G.A., 1959, "Oceanography of Long Island Sound 1954-1955," Bull._Bing.
Oceanogr. Coll., 17 Art. 1:9-30.

VIII-8



~ Rinaldi, Charles R., personal communication, July 18, 1988, U.S. Department
of the Interior, National Park Service, Appalachian Trail Project Office,
Harpers Ferry, West Virginia. |

~ Ritchie, W. A. and R. Funk, 1973, Aboriginal Settlement Pattems in the

Northegst, Memoir 20, New York State Museum and Science Service,
Albany, New York. . : ( ‘

Robinson, W.E., W.E. Wehling, and M.P. Morse, 1984, *The Effect of
Suspended Clay on Feeding and Digestive Efficiency of the Surf

Clam, Spisula solidissima (Diltwyn),” J.Exp. Mar. Bio., 74:1-12.

Rocque, A., 1986, 1988, and 1990, personal communication, Connecticut
Department of Environmental Protection, Coastal Management and
Planning, Hartford, Connecticut.

Rodgers, John, 1985, Bedrock Geological Map of ggnnggﬂgg t, Connecticut
Geological and Natural History Survey, Hartford, Connecticut.

Roth, M., 1981, Connecticut: An Inventory of Historic Engineering and Industrial
sSites, Society for Industrial Archeology, Washington, D.C.

Schneider, M.N., 1978, Recreational Demand, Opportunities, and Limitation
in Connecticut's Coastal Areq, prepared for the State of Connecticut,
Department of Environmental Protection, Coastal Area Management
Program, Hartford, Connecticut. - .

Shubert, J.P., W.S. Vinikour, and D.K. Gartman, December 1985, Effects of
Gas Pipeline construction on the Liffle Miami River Aquatic Ecosystem,
prepared for Gas Research Institute, Chicago, lllinois.

South Central Connecticut Regional Water Authority, 1982, Beaverbrook
Property Land Use Plan (mqp). ~

Town of Monroe, 1986, Zoning Districts Map, Monroe, Connecticut.

Town of Newtown, 1987, Annual Reports, Newtown, Connecticut.

Underhill, Pamela, May 28, June 5, and July 8, 1986, personal
communication, U.S. Department of the Interior, National Park
Service, Harpers Ferry, West Virginia. '

U.S. Department of Agriculture, Soil Conservation Service, 1986, Highlyv
Erodible Soil Map Units: Connecticut, Storrs, Connecticut. :

U.S. Department of Commerce, 1980, State of Connecticut Coastal
Management Program and Final Environmental Impact Statement.

-VIII-9



'U.S. Department of Commerce, National Oceanic and Atmospheric ‘, \w
Administration, 1978, Synopisis of Biological Data for the Winter Flounder A

Pseudopleuronectic gmericanys (Walbaum), NOAA Technical Report.
NMFS Circular 414, Washington, D.C.

US Department of Commerce, National Oceanic and ATmosphenc
Administration, National Ocean Service, 1986, Automated Wreck ond
Obstruction Information Sys’rem Rockville, Maryland.

_ ., National Ocean Servnce 1986, Automated Wreck and Obsfruchon
Information System, Rockville, Maryland.

__. 1986, Tidal Current Tables, Atlantic Coast of North American, Washington,
D.C.

u.s. Deportmem‘ of the Interior, Bureau of Land Management, 1980, Visual
Resource Management Program, Division of Recreation and Cultural
Resources, Stock No. 0024-011-000116-6, Washington, D.C.

u.S. :Depcr’rmém of the Interior, 1981, Final List of Potential Wild, Scenic, and
Recreational Rivers, Philadelphia, Pennsylvania.

U.S. Geological Survey, Water Resources Division, and the National
Oceanic and Atmospheric Administration, 1973, Sources and
Movement of Water, an Interim Report, Long Island Sound Regionai :
- Study, New England River Basins Commnssuon New Haven,
: Connecticut. .

Volk, J., Moy-20 and July 24, 1986, personal communication, Connecticut
Department of Agricultural, Aquacutture Division, Milford, Connecticut.

Whitworth, Walter R., Peter L. Berrien, and Watter T. Keller, 1976, Freshwofer
Fishes of Connechcu’r Hartford, Connecticut.

Wiegand, Emest A., 1983, Rockshelters of Southwestern Connecticut: Their
Prehistoric Qggggg'ngn and Use, Norwalk Community College

Norwalk, Connecticut.,

, September 1988, personal communication, Norwalk
Community College, Norwalk, Connecticut.

Wof, Barrie L., February 1981, Sail Survey of Fairfield County, Connecticut, U.S.
Depariment of Agricutture, Hartford, Connecticut.

b W’r 4

VIiii-190



