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1.0 INTRODUCTION

In April 2004, the New Hampshire Department of Transportation (NHDOT) and the Federal
Highway Administration (FHWA) issued a Final Environmental Impact Statement (2004 FEIS)
proposing the widening of 1-93 to four-lanes in each direction between Salem and Manchester.
On June 28, 2005, FHWA issued a Record of Decision (ROD) approving the proposed
alternative (hereinafter referred to as “the Project”). The Conservation Law Foundation
subsequently challenged the ROD in U.S. District Court, contending that NHDOT and FHWA
violated the National Environmental Policy Act, 42 U.S.C. §8 4321 et seq. and the Federal-Aid
Highway Act, 23 U.S.C. § 101 et seq.

A “Memorandum and Order” was issued on August 30, 2007 by the United States District Court
for the District of New Hampshire on the case of the Conservation Law Foundation v. Federal
Highway Administration and New Hampshire Department of Transportation (Case No. 06-cv-
45-PB and Opinion No. 2007 DNH 106; hereinafter referred to as “the Order”). The Order
directed NHDOT and FHWA to prepare

“...an SEIS that specifically considers how the Delphi Panel’s population forecasts affect
Defendants’ analysis of both the effectiveness of the Four Lane Alternative as a traffic
congestion reduction measure and the indirect effects of the additional population
predicted by those forecasts on secondary road traffic and air quality issues.” [pp. 85-86]

NHDOT and FHWA are preparing a Draft Supplemental Environmental Impact Statement
(DSEIS) on the Project to address the Order, specifically, and to generally supplement the
Project’s 2004 FEIS consistent with the guidance of FHWA Technical Advisory, entitled,
“Guidance for Preparing and Processing Environmental and Section 4(f) Documents”, dated
October 30, 1987 (T6640.8a), relative to changes, new information, or further developments
subsequent to the 2004 FEIS.

1.1 Purpose

This Written Re-evaluation/Technical Report has been prepared to: (1) identify whether or not
there have been changes, new information, or further developments relevant to the Project’s
cumulative impacts subsequent to the 2004 FEIS as a result of the Order; and (2) using this
identification, assess whether new or updated analyses of the Project’s cumulative impacts are
warranted.

1.2 Methodology and Approach

The following methodology and approach was used to evaluate if changes or updates to the
analyses described for each respective environmental resource area analyzed in the 2004 FEIS
will be required:

= |dentify and describe previous analysis methods and criteria used to assess impacts;
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Describe current analysis methods, regulations and guidelines, industry standards, and
criteria used to assess impact significance;

Identify changes in analysis methods, regulations and guidelines, industry standards, and
criteria used to assess impact significance;

Reanalyze the effects of the proposed project using the Delphi Panel’s population and
employment projections as well as the latest New Hampshire Office of Energy and
Planning (OEP) projections with respect to traffic and air quality. Update the results of
the other resource categories as warranted when substantial changes to the impact
assessment methods or protocols, industry standards or guidelines, and applicable federal,
state, or local government regulations have been identified; and

Include a summary of findings from these evaluations as part of a stand-alone technical
report for each resource category. Each technical report includes a section that provides
an overview of the previous analysis methods and criteria used to assess impacts, the
results and mitigation recommended in the 2004 FEIS, as well as any changes to the
analysis methods, regulations, guidelines, industry standards or criteria used to assess
impact significance that have been identified with the updated results. The findings
described in each technical report will be incorporated into the Draft SEIS (DSEIS).
Refer to Sections 2 for specific details.
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2.0 CUMULATIVE IMPACTS

2.1 2004 Analysis Methods & Prevailing Regulations/ Guidelines

Cumulative impacts are “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time.” (40 CFR 1508.7). According to the Federal Highway
Administration’s (FHWA) Interim Guidance: Questions and Answers Regarding the
Consideration of Indirect and Cumulative Impacts in the NEPA Process, cumulative impacts
include the total of all impacts to a particular resource that have occurred, are occurring, and will
likely occur as a result of any action or influence, including the direct and reasonably foreseeable
indirect impacts of a proposed project.

The current state of important resources was discussed in the Affected Environment section of
the 2004 FEIS. As appropriate, a synopsis of past events that led to the current condition was
included. The 2004 FEIS identified the following transportation projects and other
developments of regional importance for consideration in the cumulative impact analysis:

e NH 101 limited access freeway from Manchester to the NH seacoast

e Expansion of the Manchester Airport and the new access road proposed from the FE
Everett Turnpike as it passes through Bedford, NH

e Widening of the southern end of the FE Everett Turnpike in Nashua, NH

e Widening of the Middlesex Turnpike (US Route 3) in MA from the NH border to 1-495
and 1-95

e Ongoing initiatives in the City of Manchester following the construction of a new civic
center; and the potential for major outdoor sport facilities like the minor league ballpark
proposal for Manchester’s river front

e Revival of passenger train service from Nashua, NH to Lowell and Boston, MA with
possible future extensions of the service up through Manchester

e Construction of a new Exit 4A Interchange along 1-93 between Exits 4 and 5 providing
traffic relief through downtown Derry and industrial expansion in the Derry/
Londonderry area east of 1-93;

e Reconstruction and relocation of NH 111 east of 1-93 Exit 3 Interchange in Windham,
NH

e Improvements to 1-93 in northern MA as outlined in a study completed by the Merrimack
Valley Planning Commission

The 2004 FEIS also addressed cumulative impacts through the Delphi Panel process. When
developing population and employment estimates, the Expert Panel, which was comprised of
realtors, academia, regional planners, local officials, public interest groups, et al., considered the
effects of other present and future actions with the study area as evidenced by their estimated
increase in population and employment growth under the No Build condition. In preparation for
their analysis, the Expert Panel members were provided with a briefing book containing
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information related to the study area and local population, housing and employment trends, as
well as income data, traffic data, roadway construction activities, maps illustrating development
opportunities and constraints, and planning land use regulations. Supplemental information
requested by the Panel was provided, including a map of the cities and towns within the
commuteshed for the project, population and employment information for communities beyond
the basic study area, revised tables from the briefing book, travel times between selected origins
and destinations for current and future No Build and Build conditions and sewer and water
service availability within the study area.

2.2 Results from 2004 FEIS

The 2004 FEIS cumulative impact assessment concluded that in totality, the other reasonably
foreseeable projects in the area combined with the widening of 1-93 from Salem to Manchester
represent major improvements in infrastructure with long-term effects on the southeastern region
of the State of New Hampshire. The 2004 FEIS cumulative impact analysis identified the
following potential ramifications of these infrastructure improvements:

e A greatly improved transportation system for the southern tier of NH, facilitating the
movement of people, goods, and services with positive implications for employment and
the State’s overall economy.

e A stronger transportation relationship, both by road (including bus service) and airport, to
the Boston, MA regional economy with its resulting economic strength and stability from
increased diversity, resulting in a greater range of type of employment choices and a
larger percentage of higher paying (technical and managerial) employment opportunities,
but making quality education increasingly more important.

e Renewed growth and development pressures from regional sources with which local
municipal planning and regulation mechanisms must deal, with assistance from state and
regional planning organizations.

e Pressure for increased development density from infill development and redevelopment,
particularly along the 1-93 corridor, and greatest near its access points.

e Increased pressure for conversion to commercial and industrial land uses, particularly
along the 1-93 corridor, and greatest near its access points.

e A greater potential for additional separation of land uses within the corridor and the
outlying towns, to the extent that Smart Growth principles are not embraced.

e Potential future water shortages relating to larger demand, limits to production and the
protection of water resources.

e Potential loss of natural resources, such as open space and farmlands, from development.

e Potential need for additional public facilities to serve a larger residential and business
population.

e Increasing property values from higher densities with which to fund additional public
facilities, but also potentially increasing the burden on those with fixed incomes.

e The potential loss of those elements that define today’s landscape creating a town’s
perceived small-town rural character, including for example: rural separations between
towns, a small building scale, stone walls and narrow rural roads.
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2.3 Record of Decision Commitments/Mitigation

The Record of Decision committed $3.5 million for a Community Technical Assistance Program
(CTAP) to help communities in the area influenced by this section of 1-93 better deal with and
manage growth-related issues. CTAP was envisioned in the 2004 FEIS as a joint effort of state,
local and non-governmental organizations to help communities better manage growth and
advance conservation efforts.

NHDOT has also committed to provide funding of up to $3 million to the NHDES Drinking
Water Supply Land Grant Program to be used to purchase property rights to aid in the protection
of water quality around Massabesic Lake, which is used to supply drinking water to Manchester,
and parts of Derry and Londonderry.

2.4 2008 Update Evaluations
2.4.1 Changes in Regulations/Guidelines

On June 24, 2005 the Council on Environmental Quality (CEQ) issued a memo entitled
Guidance on the Consideration of Past Actions in Cumulative Effects Analysis. The memo
provides guidance on the extent to which agencies are required to analyze the environmental
effects of past actions in cumulative impact analysis. The guidance addresses the issue of how
much information is necessary to conduct an adequate cumulative effects analysis, particularly
what level of detail is necessary with regards to individual past actions. The Guidance suggests
that “agencies should be guided in their cumulative effects analysis by the scoping process” and
that agency information should be functional by “reducing the accumulation of extraneous
background data”. The Guidance goes on to state that “the extent and form of the information
needed to analyze appropriately the cumulative effects of a proposed action and alternatives
under NEPA varies widely and must be determined by the federal agency proposing the action
on a case-by-case basis”. It is stated that “the agency must determine what information
regarding past actions is useful and relevant to the required analysis of cumulative effects”
however the CEQ regulations “do not require agencies to catalogue or exhaustively list and
analyze all individual past actions.”

2.4.2 2008 Update Analysis Methods

As described in greater detail below, the updated cumulative impact analysis methodology for
Scenario 1 and Scenario 2 involved setting study area boundaries, identifying resource
conditions and trends, analyzing impacts of other reasonably foreseeable future actions,
summarizing the incremental effect of the Build Alternative, and describing potential cumulative
impacts.

Study Area Boundaries and Timeframe

Study Area Boundaries
The study area boundaries used in the cumulative impact analysis needed to be at least as large
as the study areas used for direct and indirect effects. The direct impact assessments focused on
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the area immediately adjacent to 1-93 and the corridor municipalities of Salem, Windham, Derry,
Londonderry and Manchester. The results of the indirect effects assessment showed that the 29
community study area considered by the Delphi Panel for the 2004 FEIS was sufficiently broad
for evaluating indirect land use effects in the SEIS because it encompassed the areas that would
experience the greatest accessibility improvement as a result of the project.

In addition to encompassing the study areas for direct and indirect effects, the study area for the
cumulative impact analysis needed to be large enough to cover important resources. California’s
Guidance for Preparers of Cumulative Impact Assessments recommends resource-specific study
area boundaries that are “large enough to provide the context necessary for understanding the
health of the resource and compact enough to present a proper perspective” (Caltrans, 2005).
Typical types of resource boundaries used to define cumulative impact assessment study areas
include watersheds and contiguous habitat areas. The Delphi Panel study area is sufficiently
broad to encompass key natural resources features potentially affected by the 1-93 improvements
in combination with other reasonably foreseeable actions by others. For example, the Delphi
Panel study area includes nearly all of the HUC 12 subwatersheds crossed by 1-93 between
Salem and Manchester (Lower Spickett River, Golden Brook, Upper Beaver Brook,
Londonderry tributaries to the Merrimack River and Cohas Brook). Based on New Hampshire
Fish and Game Department data, there are 647 unfragmented habitat blocks in the New
Hampshire portion of the study area, ranging in size from 10 acres to 18,300 acres. The study
area also contains contiguous areas of important wildlife habitat ranked Tier 1 (Habitats of
Highest Relative Rank by Ecological Condition in NH) and Tier 2 (Habitats of Highest Relative
Rank by Ecological Condition in Biological Region).

Analysis Year

Scenario 2 includes a 2020 analysis year in order to match the analysis year used by the Delphi
PBAA and also a 2030 analysis year in order to match the analysis year of the updated New
Hampshire Statewide Model (i.e., a 20-year horizon typically used in transportation planning).
The cumulative impact analysis used a 2030 analysis year because the purpose of the analysis
was to identify the long-term and additive effects of multiple actions over time. A 2030 analysis
year is also close to the 2026 the analysis year used in the most recently adopted long-range
transportation plans in the region.

Resources for Analysis

Several state DOT cumulative impact assessment guidance documents recommend that
cumulative impact analysis focus on those resources that could be substantially affected by the
project in combination with other past, present, and reasonably foreseeable future actions, and
resources currently in poor or declining health or at risk even if project effects are relatively
small." Most guidance documents indicate that it is acceptable to exclude from the cumulative
impact analysis resources that are not expected to experience any direct or indirect effects as a
result of the project.

! See for example: Washington State Department of Transportation, 2008. Guidance on Preparing Cumulative
Impact Analyses; and Texas Department of Transportation, 2006. Guidance on Preparing Indirect and Cumulative
Impact Analyses.
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The following resources were identified for inclusion in the cumulative impact analysis based on
consideration of the health of each resource, the potential direct and indirect effects of the 2005
Selected Alternative and areas of concern identified through previous project public involvement
activities and comments:

e Water resources

e Wetlands

e Wildlife Habitat

e Farmlands

e Cultural Resources

Traffic and air quality were not included as resources for analysis because the assessments
presented in the Traffic Technical Report and the Air Quality Technical Report constitute
complete cumulative impact analyses. The SEIS traffic analyses have been conducted to
explicitly account for the indirect land use effects of the 2005 Selected Alternative, in
combination with the expected levels of population and employment growth expected in the
future No Build condition. The traffic analysis methodology also accounts for the effects of
other reasonably foreseeable transportation projects on traffic patterns. The traffic analysis
results are used as inputs to the air quality analyses; therefore the microscale and regional air
quality analysis results described in the Air Quality Technical Report are the cumulative mobile
source emissions results from the 2005 Selected Alternative and actions by others.

The noise analysis similarly meets the NEPA requirements for cumulative impact analysis
through the use of traffic input data reflecting No Build and Build population and employment
levels. The noise analysis includes secondary roadway network receptors, as well as
consideration of traffic noise impacts along the 1-93 mainline.

Resource Condition and Trends

For each of the resources selected for analysis, information on health, status and trends was
gathered from published reports and data available from USGS, USFWS, EPA, NHDES,
NHFGD, and USDA among others. This inventory meets the NEPA requirement to consider the
impacts of past and present actions on resources as part of the cumulative impact analysis.

Impacts of Other Reasonably Foreseeable Future Actions

Cumulative impact analysis includes consideration of the impacts of the other transportation
projects and land development attributable to population and employment growth. Other
projects and developments need to be included in the analysis if they are “reasonably
foreseeable.”

Other Transportation Projects

Reasonably foreseeable transportation projects that would be completed by 2020 or 2030 were
identified for inclusion in the No Build Alternative roadway network based on discussions and
communications between the New Hampshire Department of Transportation (NHDOT), the
Central New Hampshire Regional Planning Commission, the Southern New Hampshire Planning
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Commission, the Nashua Regional Planning Commission, the Rockingham Planning
Commission and the Commonwealth of Massachusetts. The following major roadway projects
were included as part of the 2020 No-Build for Scenario 1 and Scenario 2:

Bedford-Manchester, F.E. Everett Turnpike Airport Access Road
Manchester, 1-293 Exit 5 (Granite Street) interchange

Windham- Salem, NH 111 Bypass

Nashua, Broad Street Parkway

Derry-Londonderry, 1-93 Exit 4A

The following major roadway project was included as part of the 2030 No-Build for Scenario 2:
e Bow-Concord, Widen 1-93 to six lanes between 1-89 and Exit 15

For the 2020 roadway network it was assumed that the portion of 1-93 in northern Massachusetts
would have its current configuration of 3 lanes in each direction plus use of the breakdown lane
as a travel lane in the peak periods. For the 2030 roadway network, it was assumed that the
fourth travel lane would be fully operational and that the shoulder would be restored. These
assumptions were based on input from the Massachusetts Executive Office of Transportation
(MA EOT).

1-93 Transit Investment Study

Future transit service developed based on the recommendations of the 1-93 Transit Investment
Study is not included in the No Build condition because is not reasonably foreseeable at this
time. NHDOT and MA EOT have undertaken the 1-93 Transit Investment Study to identify
potential and feasible transportation modal alternatives for travel between southern New
Hampshire and the Greater Metropolitan Boston area, including outlying suburbs along 1-93, I-
495 and 1-95 (Route 128). The objective of the study is to determine future transit investments
necessary to meet mobility needs within the study area and to develop a strategic plan for
funding and phased implementation of the recommended options. As part of the study, a Draft
Preliminary Definition and Evaluation of Alternatives report was issued evaluating conceptual
alternatives and recommending implementation of bus-on-shoulder service on 1-93 and
preservation of the M&L right-of-way for potential future use. A new rail transit service was
found to not meet cost effectiveness criteria in comparison to the bus-on-shoulder alternative, but
may be feasible in the future, possibly beyond the study’s 2030 horizon year. The bus-on-
shoulder service recommended by the study is not reasonably foreseeable for 2030 because it is
based on preliminary strategic planning. Key steps to the implementation of the bus-on-shoulder
concept have not yet been taken, such as the creation of an implementation agreement between
NHDOT, MA EOT, MassHighway, transit agencies and operators, FTA, FHWA, and area RPCs.
The bus-on-shoulder concept is not currently included in statewide or MPO fiscally constrained
long-range transportation plans.

Population and Employment Growth

The cumulative impact analysis considers reasonably foreseeable public and private
developments by using population and employment forecasts for the No Build and Build
conditions. The Build condition forecasts reflect the indirect effect of the 2005 Selected
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Alternative. The data sources and methodology used in developing population and employment
forecasts for the SEIS are described in detail Section 2.4.2 of the Indirect Effects Technical
Report. The Indirect Effects Technical Report also provides the results of land conversion
estimates by town, based on the population and employment forecasts.

Indirect Land Use Effects of 1-93 Exit 4A

The employment growth estimates incorporated in the cumulative impact analysis account for
the potential indirect land use effects of 1-93 Exit 4A. The towns of Derry and Londonderry, NH
have proposed the construction of 1-93 Exit 4A, a new interchange between the existing Exit 4
and Exit 5. This project is separate from the NHDOT 1-93 Improvements project. A Draft EIS
for the 1-93 Exit 4A Interchange Study Derry-Londonderry project was published in July 2007.
The purpose of the project includes “providing improved Interstate access for commercial and
industrially-zoned lands near NH Route 28 in both Derry and Londonderry, thus allowing for the
planned and orderly development of such lands to further locally-defined economic development
goals and tax base diversification.”(Exit 4A DEIS, Page 1-3). The possible construction of 1-93
Exit 4A and the associated connector roadway to Folsom Road in Derry, near its intersection
with North High Street, would provide access to land for commercial/industrial development on
the east side of 1-93.

The Exit 4A project was not included in the 2005 New Hampshire Statewide Model update or
accounted for in the updated baseline population and employment estimates prepared in
coordination with the Regional Planning Commissions during the model update process.
However, as a reasonably foreseeable transportation project, Exit 4A is included in both the No
Build condition and Build condition traffic modeling for the DSEIS. It should be noted that the
New Hampshire Statewide Model does not explicitly account for the localized industrial and
commercial development that could occur as a result of the construction of Exit 4A.

Through coordination with FHWA, the 1-93 SEIS project team decided to update the 2030
analysis year model for the SEIS Scenario 2 (No Build and Build) to account for the potential
indirect land use effects of Exit 4A. The year 2030 was used for the analysis based on the
reasonable assumption that there would be a time lag between the construction of the Exit 4A
project and potential changes in land use. While the Exit 4A project may be completed by 2020,
any land use effects of the new interchange would be more likely to occur by 2030.> The
methodology developed for assessing the indirect land use effects of 1-93 Exit 4A is consistent
with the overall SEIS Scenario 2 analysis framework because it maintains the county-level No
Build and Build condition employment totals. The methodology allows for the additional
employment growth estimated for the Exit 4A area to be shifted from other areas in Rockingham
County. The process for estimating indirect land use effects of the Exit 4A project in the 2030
analysis year involved the following steps:

1. Define study area boundaries where indirect land use effects would be the most likely
based on the availability of appropriately zoned land in the vicinity of Exit 4A.

2 See Traffic Written Reevaluation/Technical Report Appendix A-3: Memorandum dated March 4, 2009 from Jamie
Sikora, Environmental Programs Manager, Re: Consideration of Exit 4A in the NH 1-93 SEIS
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2. Estimate the total possible employment growth in the study area assuming all of the
available land was developed at a density similar to existing industrial employment
centers in Londonderry and Derry.

3. Estimate the portion of the total possible employment growth that could occur during the
ten year period between 2020 and 2030.

4. Adjust the county-level distribution of employment to account for the expected increase
at Exit 4A, while maintaining the SEIS Scenario 2 county-level employment totals. The
SEIS Scenario 2 Build condition employment totals are based on New Hampshire
Economic and Labor Market Information Bureau (ELMI) forecasts.

For additional information on the methodology and results of the Exit 4A indirect land use
effects assessment, refer to the memo entitled Revised Employment Estimates to Account for the
Potential Indirect Land Use Effects of 1-93 Exit 4A (Indirect Effects Written
Reevaluation/Technical Report Appendix G-1).

Cumulative Impacts

The cumulative impact assessment for each resource draws conclusions about the aggregate or
total impact on each resource as a result of all the actions included in the No Build scenario, plus
the direct and indirect impacts of the proposed project. These conclusions regarding cumulative
impacts take into account the health of each resource (the result of past and present actions), and
countervailing trends, such as restoration programs and environmental regulations that could lead
to overall improvements in the health of a resource, even though it is being impacted by
development.

2.4.4 2008 Update Analysis Results

Water Resources

Resource Condition and Trends

Figure 2-1 shows the major watersheds (HUC 8) and waterbodies in the study area. The
majority of the study area is located within the Merrimack River basin. The Merrimack River
forms in New Hampshire from the confluence of the Pemigewasset and the Winnipesaukee
Rivers and flows through Massachusetts, where it empties into the Atlantic Ocean in
Newburyport.

During the early to mid 20th century, rivers in New England were polluted by untreated
municipal and industrial sewage released directly into surface waters. Pulp, paper and other
mills were a major water pollution sources. Water quality in the study area has improved
dramatically in the past 50 years as a result of economic changes, the Clean Water Act and other
programs which have required the treatment of wastewater, eliminated phosphate in detergents,
and reduced use of phosphorus fertilizer by farmers. For example, mean annual total phosphorus
concentrations in Merrimack River have decreased 38 percent from 0.13 mg/l (1967-1984
average) to 0.08 mg/l (1985-2000 average) (USGS, 2003). Nitrate concentrations in the
Merrimack River, while substantially higher than in the early 1900’s, have also decreased in the
last 20 years.

10
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Current challenges in water quality protection are primarily focused on non-point sources,
including runoff from urban development. A key indicator of potential water quality impacts
from development is the area of impervious surface cover within a watershed. USGS’s 1999-
2001 National Water-Quality Assessment for the New England Coastal Basins concluded that
“Degradation of stream ecosystems appears to occur early in the process of watershed
urbanization. For example, populations of macroinvertebrate species such as mayflies,
stoneflies, and caddisflies, which are sensitive to urban contaminants and habitat disturbance, are
reduced where as little as 3 percent of the land cover in the watershed is urban and population
density is less than 300 people per square mile. Stream ecosystems are fully degraded where
urban areas cover about 20 percent of the watershed and population densities are about 3,000
people per square mile.”

Figure 2-2 shows the general distribution of impervious surfaces within the study area. In
urbanized areas, typically at lower elevations, streams are impacted to some extent by existing
development. Impervious surfaces are sparse and development related stormwater impacts lower
in the more rural, higher elevation portions of the study area.

Chloride is an emerging pollutant of concern in New England. In the Merrimack River the
mean-annual chloride concentration increased 760 percent from 2.9 mg/L (1900-17 average) to
24.9 mg/L (1976-95 average) (USGS, 2003). This increase is attributed to deicing salt
applications to roadways, parking lots and other impervious surfaces. However, chloride
concentrations in the Merrimack River are still well below the chronic standard of 230 mg/I.
Some smaller watersheds with a greater proportion of impervious surfaces have the potential for
concentrations to exceed the standard. Refer to the water quality section of the Natural
Resources Technical Report for information on the chloride Total Maximum Daily Load
(TMDL) studies conducted for four waterbodies in the 1-93 corridor. The TMDL
implementation plans to prescribe load reductions to existing chloride sources necessary to meet
the 230 mg/l chronic standard.

NHDES oversees regulatory programs and other initiatives designed to protect and restore the
quality of the surface and groundwater resources in New Hampshire. These programs include
stormwater discharge permits, shoreland protection standards, alteration of terrain permits,
drinking water source protection, surface water quality assessment and TMDL programs, among
others. Massachusetts Department of Environmental Protection carries out a similar role in
water resource protection in Massachusetts.

Impacts from Other Actions

Under the No Build Alternative, impacts to water quality from nutrient loading, sediment, and
chloride are possible due to other projects, and residential and commercial growth, and the
corresponding increases in impervious surface cover and stormwater runoff. Under Scenario 1,
up to 50,889 acres (46,720 acres of residential development plus 4,169 acres of employment-
related development) of land could be developed between 2005 and 2020 under the No Build
condition. Under Scenario 2, up to 52,419 acres (48,151 acres of residential development plus
4,268 acres of employment-related development) of land are expected to be developed between
2005 and 2030 under the No Build condition. A portion of this development would be

11
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impervious surfaces. Impacts will be moderated to a large extent by federal and state regulations
designed to protect and improve existing water quality.

Direct Impacts of the 2005 Selected Alternative

The water quality commitments from the 2004 FEIS and ROD remain valid. Any changes in
pollutant loadings as a result of the changes in the proposed stormwater treatment practices are
being done in cooperation with and with concurrence from NHDES (See Section 10.3.1 of the
DSEIS). NHDOT will continue to coordinate with NHDES with respect to stormwater
management and to ensure that the conditions of the Section 401 Water Quality Certification are
met.

The predicted chloride loading impacts of the 2005 Selected Alternative have not substantially
changed since the 2004 FEIS. For chloride loadings related to deicing salt applications, NHDOT
has been implementing the management practices outlined in the Record of Decision and MOA.

Indirect Effects of the 2005 Selected Alternative

Under Scenario 1, up to 19,981 acres (19,289 acres residential plus 692 acres employment-
related) of additional development over the No Build could occur in the study area between 2005
and 2020. Under Scenario 2, up to 3,873 acres (3,633 acres residential plus 240 acres
employment-related) of additional development over the No Build could occur in the study area
between 2005 and 2030. The potential indirect effects on water resources associated with future
development in the study area under Scenario 2 would be substantially smaller than under
Scenario 1 or than those estimated in the 2004 FEIS. Only a portion of the land conversion
would represent impervious surface cover. This additional development would increase
stormwater runoff; however more stringent regulatory requirements and BMPs now in place are
expected to reduce the incremental impact of future development on water resources in
comparison to past development (e.g. Env-Wq 1500 Alteration of Terrain, among other
regulations). The conclusion of the 2004 FEIS regarding indirect effects on water resources
remain valid: the potential indirect land use changes associated with the 2005 Selected
Alternative are unlikely to result in substantial changes in non-point source pollutant loadings.

Potential for Cumulative Impacts

Accounting for No Build impacts, plus the indirect effects of the 2005 Selected Alternative, a
total of 70,870 acres of development could occur in the study area between 2005 and 2020 under
Scenario 1. Under the Scenario 2 Build condition, a total of 56,255 acres of development could
occur in the study area between 2005 and 2030. The potential impacts of increased development
are expected to be moderated by regulatory requirements, including stormwater treatment
practices. Localized increases in pollutant loadings could occur in some small watebodies in
areas that experience high growth. Chloride concentrations may increase from present levels in
waterbodies throughout the study area as an additive effect of the continued application of
deicing salts to roads and parking lots, among other sources. Small streams have the greatest
potential to be affected by cumulative increases in chloride concentrations. Larger streams and
rivers are unlikely to approach or exceed the 230 mg/l standard. The goal of the TMDL
implementation plans is to restore water quality by controlling chloride loadings to the impaired
waterbodies in the 1-93 corridor.
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The impact of the 2005 Selected Alternative on water resources is negligible in comparison to
the impacts of current and reasonably foreseeable future actions in the study area under the No
Build condition.

Wetlands

Resource Condition and Trends

There are methodological issues with comparing historical wetland acreage between various
studies in order to form a comprehensive timeline of past resource conditions. One ERS/USDA
study that attempted to adjust for these differences estimated that there were approximately
599,400 acres of wetlands in New Hampshire in 1780, and 132,800 acres or 22 percent of these
were converted to other uses between 1780 and 1954. During this time period most wetland
conversion was for agriculture, and was encouraged by federal policy. From 1954 to 1982 the
acreage of wetlands in New Hampshire is estimated to have increased by approximately 23,100
acres to 489,700 acres. This increase was likely the result of the abandonment of less productive
agricultural land. Between 1982 and 1992 the area of wetlands in New Hampshire is estimated
to have decreased by approximately 13,600 acres or 2.7 percent. These wetland impacts were
primarily associated with urban development. Wetland losses in the past 10 years have been
greatly slowed in comparison to past impacts by regulatory protections, including Section 404 of
the Clean Water Act and the New Hampshire Wetland Rules. For example, between 1997 and
2002, NHDES granted permits for 550 acres of wetland impacts. The permit conditions for these
impacts also required the creation of 160 wetland acres, and the preservation of another 3,600
acres of upland and wetland. Counting creation and preservation, this is a 6.8 to 1 mitigation
ratio.

Figure 2-3 shows the extent of wetlands mapped by the USFWS National Wetlands Inventory
(NWI) in the study area. There are 59,540 acres of NWI wetlands in the study area, covering
11.3 percent of the total area. The NWI methodology is a conservative estimate of wetland
acreage. For example, there are 290,000 acres of NWI wetlands and 576,000 acres of hydric soils
in New Hampshire. The actual acreage of wetlands is probably somewhere in between the
numbers, representing 5 to 10% of the state’s land area (USFWS, 2007).

Impacts from Other Actions

Although wetlands are expected to be largely avoided by future development, some unavoidable
loss of wetlands will occur under the No Build condition. However, these impacts will not be
substantial and will be required to provide compensatory mitigation in accordance with federal
and state regulations.

Direct Impacts of the 2005 Selected Alternative

The wetland impacts of the 2005 Selected Alternative are estimated to total 85 acres. The
impacts are a small proportion of the total area of the affected wetland systems and the functions
and values of the remaining wetland area will not be eliminated. The extensive compensatory
mitigation plan includes 980 acres of land preservation (including 24 acres of wetland creation),
an 11.5 to 1 mitigation ratio.
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Indirect Effects of the 2005 Selected Alternative

The potential additional development in the study area under the 2005 Selected Alternative in
Scenario 1 or Scenario 2 would incrementally increase wetland impacts, but it is not possible to
quantify this impact due to extensive regulatory protections afforded this resource. Most mapped
wetlands would be avoided in project planning and permitting. Any effect would be small in
comparison to the land development expected in the study area under the No Build condition. In
addition, any additional impacts would be subject to compensatory mitigation to offset impacts.

Potential for Cumulative Impacts

The combined effect of past, present, other actions, direct and indirect is expected to result in
some wetland loses would be expected to occur, particularly of unmapped small, isolated
wetlands, as an inevitable consequence of growth with or without the project. However, these
losses would be partially offset in the study area due to restoration programs and mitigation
requirements, which are typically required for approval of wetland impact permits. Despite
additional incremental impacts, the overall health of wetlands in the study area will not be
substantially impacted. Wetlands will continue to make up a large proportion of land cover in
the study area.

The impact of the 2005 Selected Alternative on wetlands is negligible in comparison to the
impacts of current and reasonably foreseeable future actions in the study area.

Wildlife Habitat

Resource Condition and Trends

During the 1700’s and 1800’s a majority of the forested land in New Hampshire was cleared for
agriculture. In addition to habitat loss, many fish and wildlife species were extirpated by
overhunting and fishing. The condition of forests and many other types of wildlife habitat have
greatly improved since the early 1900’s, as a result of declines in the area devoted agriculture
and the formation of wildlife and conservation agencies, regulatory protections and restoration
programs for threatened and endangered species. Current issues facing wildlife habitat quantity
and quality include increased low-density development in suburban and rural areas that results in
habitat fragmentation. In 1983, the reforestation that followed farming and logging of the 19th
and 20th centuries reached its peak, with 87 percent of the state’s lands forested. However, by
1997, the U.S. Forest Service estimated that the state’s forest cover dropped three percent, to 84
percent as the result of the conversion of forest land for development (NHFGD, 2005).

NHFGD has developed statewide and regional ranking and identify the highest condition habitat
relative to all polygons of a given habitat type in the state. The rankings are generally based on
landscape biological diversity, landscape integrity, minimum human influence, and the presence
of documented rare wildlife or significant ecological features. The goal of the rankings is to
provide regional planners and conservation professionals a tool in identifying the most critical
wildlife habitat locations. Figure 2-4 shows the important wildlife habitat in the New Hampshire
portion of the study area. Concentrations of high ranked habitat are located west of 1-93 in
Windham, and in the northern portion of the study area in towns such as Auburn, Candia,
Hooksett, Allenstown and Deerfield. Table 2-1 shows that are over 80,000 acres land designated
“highest ranked habitat in New Hampshire by condition” in the study area, of which about
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22,000 acres or 27 percent is publicly owned or conserved. Lower ranked habitat types have a
smaller proportion of land publicly owned or conserved. The distribution of conserved lands is
not equal across the study area, with much more of the habitats in the northern portion of the
study conserved than in the southern portion. Over 9,000 acres of the conserved highest ranked
habitat by condition is located in Bear Brook State Park in Allenstown, Deerfield, Candia and

Hooksett.

Table 2-1
Important Wildlife Habitat in New Hampshire Portion of Study Area
Acres Percent
Conserved or | Conserved or
VELEY Al Publicly Publicly
Owned Owned
H|ghg§t Ranked Habitat in NH (by 80,595 21763 2704
condition)
nghest Ranked Habitat in Biological 38.734 6.842 18%
Region
Supporting Landscapes 103,146 12,928 13%
Total 222,475 41,533 19%
Sources: New Hampshire Fish and Game Department. Highest Ranked Wildlife Habitat by Ecological Condition.
February 2007.

GRANIT Conservation/Public Lands Layer. February 2008.

Figure 2-4 also shows the priority habitats for rare species established by the Massachusetts
Natural Heritage & Endangered Species Program (NHESP) based on the occurrence of state
listed rare species. Priority habitat polygons are the filing trigger for project proponents,
municipalities, and all others for determining whether or not a proposed project or activity must
be reviewed by the NHESP for compliance with the Massachusetts Endangered Species Act.
There are 14,808 acres of priority habitat designated in the Massachusetts portion of the study
area, of which 3,550 acres or 24 percent have conservation protection.

Impacts from Other Actions

Under Scenario 1, up to 50,889 acres (46,720 acres of residential development plus 4,169 acres
of employment-related development) of land could be developed between 2005 and 2020 under
the No Build condition. Under Scenario 2, up to 52,419 acres (48,151 acres of residential
development plus 4,268 acres of employment-related development) of land are expected to be
developed between 2005 and 2030 under the No Build condition. A portion of this development
would be expected to affect wildlife habitat. The health of wildlife habitat as a resource is
expected to be degraded in some areas as a result of future population and employment growth.
However, within southern New Hampshire and northern Massachusetts, many of the most
important habitat areas are not in the immediate path of future development activity. In some
instances these habitat areas have been protected by zoning ordinances limiting development, in
other instances development activity can be expected to be limited due to low accessibility, steep
slopes, high elevations, floodplains, or private or public efforts to conserve the property. Land
development may cause some habitat fragmentation, especially if this growth occurs in an
uncoordinated fashion and is not focused on existing village and city centers.
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Direct Impacts of the 2005 Selected Alternative

The 2005 Selected Alternative would impact up to 290 acres of wildlife habitat. However, as
noted in the 2004 FEIS, the 2005 Selected Alternative primarily affects the edges of habitat areas
adjacent to the existing 1-93; it does not cause habitat fragmentation. The project’s extensive
wetland and upland preservation plan will compensate for these impacts.

Indirect Effects of the 2005 Selected Alternative

Under Scenario 1, up to 19,981 acres (19,289 acres residential plus 692 acres employment-
related) of additional development over the No Build could occur in the study area between 2005
and 2020. Under Scenario 2, up to 3,873 acres (3,633 acres residential plus 240 acres
employment-related) of additional development over the No Build could occur in the study area
between 2005 and 2030. A portion of which would be expected to have some impact on wildlife
habitat. The extent of these impacts will be strongly influenced by locally controlled land use
regulations and policies. Without site-specific information as to where induced development
will take place, it is not possible to provide any substantive elaboration on the extent or
significance of habitat fragmentation.

Potential for Cumulative Impacts

The combined effect of past, present, other actions, and direct and indirect effects of the 2005
Selected Alternative are expected to result in encroachment on existing habitat areas,
diminishing the quantity and/or quality of this resource. Impacts are expected to be moderated
by the countervailing effect of planning efforts that focuses growth in existing settled areas,
substantive protections under environmental protection laws and the trend of increased land
conservation. Despite additional incremental impacts, the overall health of wildlife habitat in the
study area will not be substantially impacted. Forested lands will continue to make up a large
proportion of land cover in the study area, and many species will continue to recover as a result
of improved management and protection.

The impact of the 2005 Selected Alternative on wildlife habitat is negligible in comparison to the
impacts of current and reasonably foreseeable future actions in the study area.

Farmlands

Resource Condition and Trends

Although farming is still a major industry and farmland a key land use, the increasing population
and value of land in southern New Hampshire and northern Massachusetts has resulted in the
conversion of farmland to other uses over the past 50 years. For example, between 1959 and
1987, farm lands in New Hampshire declined by almost 700,000 acres or 62 percent (USDA,
Census of Agriculture). Factors affecting agricultural land include a combination of
development pressures and economic trends affecting the viability of farming. Table 2-2
summarizes 1987 to 2002 trends in farm land acreage from the Census of Agriculture for the
New Hampshire and Massachusetts counties that intersect the study area boundaries.
Rockingham County, NH and Middlesex County, MA experienced the largest absolute and
percent loss of farmland between 1987 and 2002, at over 5,000 acres and 14% each.
Hillsborough County, NH lost 3,000 acres or 7 percent, while Essex County, MA lost 3,100
acres or 10 percent. Contrary to the trend in the other counties, Merrimack County, NH

16



New Hampshire Department of Transportation Written Reevaluation/ Technical Report No. 8
Interstate 93 Improvements (Salem to Manchester) Cumulative Impacts

experienced a nearly 20,000 acre or 32.5 percent increase in farm land between 1987 and 2002.
With the exception of Rockingham County, the other four counties experienced an increase in
land in farms between 1997 and 2002.

Table 2-2
Land in Farms, 1987- 2002
Absolute change
1987 1992 1997 2oz 1987 to 2002 Percent change
(acres) (acres) (acres) | (acres)
(acres)

Hillsborough 13 13 | 39844 | 37572 | 40,104 -3,027 -7.0%
County, NH
Merrimack | 59734 | 46610 | 63417 | 79,169 19,435 32.5%
County, NH
Rockingham | 35 857 | 34202 | 35465 | 31,656 -5,206 -14.1%
County, NH
ESSEXMCXU”W’ 30940 | 25470 | 25547 | 27,856 -3,084 -10.0%
Middlesex | 38709 | 31583 | 30,718 | 33,160 5,549 -14.3%
County, MA

Source: USDA Census of Agriculture

Figure 2-5 provides an overview of the distribution of agricultural land uses in the study area
based on 2001 satellite imagery.

There is no active state program implementing farmland conservation in New Hampshire,
farmland conservation efforts are being primarily implemented at a local level and by private
organizations. However, New Hampshire’s Current Use Taxation Program does provide
important incentives for farmland conservation by charging a tax rate consistent with the current
agricultural use of the property, rather than the “highest and best use” which is usually
development. In 2006, the New Hampshire Farm Viability Task Force issued a report which
included State policy recommendations to preserve agricultural lands. The Massachusetts
Department of Agricultural Resources operates an Agricultural Preservation Restriction Program
which pays farmers the difference between the fair market value and the agricultural value of
their property in exchange for a deed restriction that prohibits non-agricultural development.
Massachusetts also has a Farm Viability Enhancement Program that has resulted in 29,011 acres
placed in protective covenants.

Impacts from Other Actions

Under Scenario 1, up to 50,889 acres (46,720 acres of residential development plus 4,169 acres
of employment-related development) of land could be developed between 2005 and 2020 under
the No Build condition. Under Scenario 2, up to 52,419 acres (48,151 acres of residential
development plus 4,268 acres of employment-related development) of land are expected to be
developed between 2005 and 2030 under the No Build condition. A portion of this development
would be expected to affect farmland. Although there is opportunity for avoidance, continued
diminishment of the area or quality of this resource can be expected under the No Build
Alternative since there are few substantive protections limiting development in agricultural areas.
For example, many rural/agricultural zoning districts allow large lot residential development.
Farmland is often an attractive location for development, particularly in valley areas without
steep slopes, and adjacent to existing villages and roadways. Countervailing effects moderating
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development impacts may include an increase in the number of small farmers selling directly to
consumers, and improved planning for agricultural resource protection.

Direct Impacts of the 2005 Selected Alternative
The 2005 Selected Alternative would impact 9.4 acres of important farmland soils and 1.0 acre
of active farmland.

Indirect Effects of the 2005 Selected Alternative

Under Scenario 1, up to 19,981 acres (19,289 acres residential plus 692 acres employment-
related) of additional development over the No Build could occur in the study area between 2005
and 2020. Under Scenario 2, up to 3,873 acres (3,633 acres residential plus 240 acres
employment-related) of additional development over the No Build could occur in the study area
between 2005 and 2030. A portion of this development would be expected to have some impact
on farmlands. It is difficult to predict specific impacts due to uncertainty about the specific
location of new development.

Potential for Cumulative Impacts

The total area of farmland in the study area is expected to decrease slightly as a result of the
combined effect of past, present, other actions, and the direct and indirect impacts of the Build
Alternatives. The economics of farming (e.g., market value for farm goods has not kept pace
with inflation) coupled with the rising value of land will continue to provide incentives for
farmers to sell agricultural land for more intensive uses. Losses of farmland will be moderated
by the countervailing effect of local protections.

The incremental contribution of the 2005 Selected Alternative to the loss of agricultural land is
negligible in comparison to the impacts of current and reasonably foreseeable future actions in
the study area.

Cultural Resources

Resource Condition and Trends

Cultural resources include archaeological resources and historic architectural resources. Past
development has had an adverse impact on some historic resources in southern New Hampshire.
Historic resources have been destroyed directly, because of deteriorating conditions,
development pressures or both. Numerous regulatory protections and programs at various levels
of government have been designed to encourage the preservation of historic resources.

Impacts from Other Actions

Historic properties and districts can be protected from alteration through local designations and
design review. Archaeological resources are difficult to identify with out substantial
investigation and are more difficult to protect through local development regulations. Continued
population growth in southern New Hampshire may place some development pressure on
unprotected historic properties and districts and may result in the loss of archaeological resources
such as Native American sites.
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Direct Impacts of the 2005 Selected Alternative
The 2005 Selected Alternative would have an “adverse effect” under Section 106 of the National
Historic Preservation Act on the following historic resources:

2 Brady Ave in Salem, a component of the Armenian Settlement Historic District Area
George Armstrong House and Robert Armstrong House

Robert J. Prowse Memorial Bridge

A stone culvert on the Manchester and Lawrence Railroad Corridor

Mitigation for these impacts has been and will continue to be coordinated with the New
Hampshire State Historic Preservation Officer and the New Hampshire Division of Historic
Resources, see Chapter 11: Cultural Resources.

Indirect Effects of the 2005 Selected Alternative

Specific indirect effects on cultural resources resulting from land use change cannot be
reasonably estimated because of the uncertainty associated with the size, type, and location of
such future development in relation to cultural resources. For example, increases in development
activity under the Build Alternative may include sites of archaeological importance that could be
affected by increases in land consumption and development activity in those locations.
However, the specific location of the potential future development and as yet undiscovered
archaeological resources are not known. Any effect would be small in comparison to
development pressures and land disturbance anticipated under the No Build Alternative. Due to
a smaller area of land consumption, the potential indirect effects on cultural resources would be
expected to be smaller under Scenario 2 than under Scenario 1.

Potential for Cumulative Impacts

The combined effect of past, present, other actions, and the direct and indirect effects of the 2005
Selected Alternative would result in the loss of some historic and archeological resources. This
impact would be moderated by the countervailing effect of regulatory protections and
preservation programs designed to maintain these resources (e.g. preservation easements,
preservation tax incentives, local historic districts, and local building codes and review standards
for historic structures).

2.4.5 Mitigation/Enhancement

Refer to the Indirect Effects Technical Report for a description of the status of the Community
Technical Assistance Program (CTAP), and the Natural Resources Technical Report for a
description of the status of wetland and wildlife habitat mitigation commitments. These
commitments will contribute to natural resource protection and enhancement, and help the study
area communities minimize the potential cumulative impacts of future growth.

2.5 Conclusion
The updated cumulative impact analysis indicates that growth and development are expected to

result in some cumulative impacts to water resources, wetlands, wildlife habitat, farmlands and
cultural resources under Scenario 1 or Scenario 2. Substantial differences in the extent of
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potential impacts exist based on the degree of regulatory protection afforded different types of
resources (e.g. wetlands vs. farmlands). For all of the resources, the direct and indirect effects of
the 2005 Selected Alternative are negligible in comparison to magnitude of change expected
under the No Build condition as a result of actions by others. Development impacts on
environmentally sensitive features will be minimized in many cases by the presence of conserved
lands, floodplain and open space zoning. Potential impacts can be further reduced through local
adherence to existing zoning, and changes in planning regulations to further discourage most
development in rural areas and to encourage the development that does occur in these areas to be
clustered to reduce the total amount of land consumed. Focusing growth into existing cities and
village centers will further reduce conflicts with the remaining natural areas in southern New
Hampshire and northern Massachusetts. The CTAP program will help the study area
communities to adapt to future growth pressures consistent with local goals.
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