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Resources directly impacted by the implementation of any of the build alternatives and the 
Preferred Alternative are summarized in the Executive Summary in Tables S-1 and S-2.  Natural 
resources affected by the project include waters of the US and wetlands, farmland, forests, 
habitat areas, State Resource and State-Designated Natural Areas, and floodplains.  Affected 
resources of the built environment include historic properties and individual homes and 
businesses, neighborhoods and communities.    
 
d. Other Projects within the SCEA Boundary 
 
Planned or programmed projects that are located within the SCEA boundary have been identified 
for their consideration in the secondary and cumulative effects on resources. 
 
Development Projects 
 
Residential and non-residential development projects, both proposed and approved, were 
identified based on information from the departments of land use and planning of New Castle 
County, Delaware, and Cecil and Kent Counties, Maryland, and through the offices of the 
various incorporated towns and cities within the SCEA boundary.  A summary of these projects 
is presented in Table III-75; additional information on planned development is located in the 
socioeconomic effects section of this FEIS, in Chapter III, Section A.  Although there are some 
planned developments that will be affected by the project that will incorporate the new US 301 
roadway in their plans, there are currently no developments proposed or in any stage of review 
by New Castle, Cecil, or Kent Counties that require the construction of the US 301 project to 
allow the development to occur.  Thus, there are no development projects that would cause 
secondary effects related to the US 301 project to environmental resources. 
 

Table III-75: Development Projects within the SCEA Boundary 

Location Residential Development Non-Residential 
Development 

New Castle County 19,700 units 11.7 million square feet 
Cecil County, Maryland 135 units None Identified 
Kent County, Maryland None Identified None Identified 
Note: Based on available information provided by relevant county planning 
departments in 2006 for areas within the SCEA boundary only. 

   
Programmed Transportation Improvements 
 
Planned roadway and other transportation improvements within and adjacent to the project area 
are described in Chapter II, Section B.1.b.  Additional projects that are programmed within the 
SCEA boundary were identified in the Delaware Capital Transportation Plan FY 2008-2013. 
There were no incomplete projects identified in the Maryland Department of Transportation 
Consolidated Transportation Program FY 2007-2012 (CTP) within the SCEA boundary.  The 
projects listed below may contribute to the cumulative effects upon community and natural 
resources within the SCEA boundary if constructed. 
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� SR 72 from McCoy Road to SR 71, Red Lion Road – Sidewalk construction 
� I-95/SR 1 Interchange Improvements – Includes construction of SR 1 to I-95 directional 

ramps 
� US 40, Maryland State Line to US 13 – Corridor Improvements 
� Roadway improvements on School Bell Road from SR 7 to US 40 
� SR 7 and US 40 Area Improvements to address planned growth 
� Howell School Road from SR 896 to SR 1 – Realign and widen, some intersection 

improvements 
 
2. Analysis Methodology 
 
A combination of analysis methodologies were employed to fully assess and quantify secondary 
and cumulative effects.  The analyses were based on readily available data and are described 
below. 
 
a. Trend Analysis 
 
Trend analysis was used to identify effects over time and to determine likely future secondary 
and cumulative effects.  Historic data were collected and compiled to understand past effects and 
the rates at which these effects occurred; these rates, or trends, were then used to project future 
effects. 
 
b. Interviews 
 
Interviews were conducted with agency representatives, planning officials and others to gather 
data not readily available through traditional sources (publications, internet sources, and library 
references, etc.).  This additional information was useful in determining the possible effects of 
growth and change within the SCEA boundary. 
 
c. Map Overlays 
 
Map overlays as part of a Geographic Information System (GIS) were used to combine land use 
projections with land use controls such as zoning, development ordinances, critical areas and 
natural environmental constraints, to create a reasonable and foreseeable future scenario to 
analyze. 
 
3. Land Use and Development Trends 
 
Understanding the relationship between land use and transportation, and how one influences the 
timing and location of the other, is based on understanding the land use changes of the past and 
current uses and applying those trends to forecast future land use.  Projections of future 
population and employment growth were used to estimate development potential for housing and 
employment space.  Land available for development was estimated, based on current uses and 
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zoning, potentially available acreage already zoned for future development, and land protected 
from development under various constraints.   
 
a. Past Land Use: Historic Changes and Trends 
 
Historic land uses and the changes and trends in land uses within the SCEA boundary were 
viewed within the regional context of New Castle County, Delaware, and Cecil and Kent 
Counties, Maryland.  A qualitative overview of changes in New Castle County and within the 
SCEA boundary shows that there has been substantial residential development in the areas north 
and south of the C&D Canal between 1984 and 2004 (Figure III-27).  Some of this development 
may be the result of increased transportation opportunities afforded by the completion of SR 1 in 
2003 and facilitated by the changes in zoning that came about following the adoption of the 
Unified Development Code in 1997.  In December 1997, following the adoption of the Code, 
much of the land that was formerly held from development was rezoned to either Suburban 
(allowed development density of one unit per acre) or Suburban Reserve (allowed density of one 
unit per five acres).   
 
In Cecil County, Maryland, development within the SCEA boundary south of the C&D Canal 
has been concentrated in the towns of Chesapeake City and Cecilton and several small suburban 
developments in rural areas near the Delaware/Maryland state line.  In Kent County, Maryland, 
resource conservation and the Maryland Smart Growth Regulations have focused and 
encouraged development elsewhere in the county than in the area within the SCEA boundary.  
Similarly, the more developed areas of Kent County include the town of Galena, the village of 
Georgetown, and the hamlet of Sassafras.  The trend in land development in these counties has 
been preservation of existing agriculture and forest uses. 
 
b. Existing Land Uses 
 
Existing land uses can be described by identifying the land use, committed acreage, protected 
acreage, and potentially available land within the SCEA boundary.  Understanding the existing 
pattern of land use is important for determining what resources may be affected by secondary 
and cumulative effects and where those effects might occur. 
 
Land Use 
 
Existing land use within the SCEA boundary reflects the transitional nature of land use in the 
New Castle County portion of the SCEA to developed uses and the large portion of generally 
undeveloped land (in either agricultural use or forested land) in the Cecil County/Kent County 
portion.  Table III-76 identifies the existing land use within the SCEA boundary. 
 
In the Delaware portion of the SCEA, agriculture (42 percent) and forest (13 percent) makes up 
55 percent of the total land use.  Approximately 90 percent of the land use in the Maryland 
portion of the SCEA is agriculture (68 percent) or forest (22 percent).  Residential land use in the 
Delaware portion of the SCEA covers almost ten times the acreage as in the Maryland portion.  



UUSS  330011  PPrroojjeecctt  DDeevveellooppmmeenntt  
FFiinnaall  EEnnvviirroonnmmeennttaall  IImmppaacctt  SSttaatteemmeenntt  
NNoovveemmbbeerr  22000077  
 
 

ENVIRONMENTAL RESOURCES AND CONSEQUENCES III-221 

In the Maryland portion, residential, commercial, industrial and institutional uses include only 
about five percent of the land within the SCEA boundary, while in the Delaware portion, 
developed uses include 27 percent of the land area. 
 

Table III-76: Current (2002) Land Use within the SCEA Boundary 
Land Use DE Acres MD Acres Total Acres Percent
Agriculture 52,791 31,719 84,510 48.9
Barren Land  136 136 0.1
Commercial 2,046 93 2,139 1.2
Forest 16,474 10,182 26,657 15.4
Industrial 2,248 7 2,255 1.3
Institutional 727 38 766 0.4
Open Space 852 122 974 0.6
Residential 21,921 2,207 24,128 14.0
Transitional 2,600  2,600 1.5
Transportation/Utilities/Communication 2,688  2,688 1.6
Urban – Built Up 2,152  2,152 1.2
Water 4,769 1,918 6,687 3.9
Wetlands 16,742 357 17,100 9.9
Total   172,794 100.0
Source:  Delaware Office of State Planning and Coordination, 2002 and Maryland Department of Planning 
GIS Land Use Layers 2002. 

  
Committed Acreage 
 
Committed land includes land that is already developed.  Land uses include residential (24,128 
acres), commercial (2,139 acres), industrial (2,255 acres), infrastructure (2,688 acres), urban and 
transitional (4,752) and institutional (766 acres).  The total committed land within the SCEA 
boundary is 36,728 acres. 
 
Protected Acreage 
 
Protected acreage includes the land uses that are under some resource protection level, such as 
wetlands, agricultural preserves, resource protection district zoning, critical area zones, natural 
areas, and others.  However, impacts to these resources can in some cases, (wetlands for 
example), be permitted and mitigated. 
 
Delaware/New Castle County 
 
In Delaware, the adoption of the Unified Development Code in 1997 established resource 
protection levels for a variety of environmental features, such as wetlands, water courses, 
riparian buffers, floodplains, steep slopes, critical natural areas and forested lands.  The most 
sensitive areas, floodplains, wetlands, steep slopes and erosion hazard areas, critical aquifer 
recharge areas, critical natural areas and riparian buffers, are “100% protected” under the UDC.  
Disturbance within these areas is strictly limited.  Within some of the less sensitive areas, such as 
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forests, drainageways, steep slopes with less erosion potential, disturbed lands and old fields, 
partial protection means that some disturbance is permitted in these areas on a limited basis and 
mitigation is often required.  As of the 2002 Comprehensive Development Plan Update, 67,000 
acres in New Castle County were designated as fully protected and 118,000 acres were partially 
protected. 
 
In 2004, the Governor of Delaware signed Executive Order #59, approving the Delaware 
Strategies for State Policies and Spending, which identifies land uses within the state which are 
designated for various levels of development.  Levels 1, 2, 3 and 4 identify areas where growth is 
favored at varying levels of intensity and density (in Level 1, state policies encourage 
development and reinvestment; in Level 4, retention of rural landscapes and preservation of open 
space is favored).  “Out of play” areas, i.e., publicly-owned lands, or lands with legal constraints 
to development or forms of permanent open space protection, or land identified in the UDC as 
“100% constrained”, are not available for development.  A large portion of the area within the 
SCEA boundary is designated as “out of play” or Level 4. 
 
Additional protections reinforce the state and county-wide levels of protection identified in the 
UDC, Comprehensive Plan, and Executive Order #59.  These include farmland preservation 
programs at state and county levels and resource protection areas (such as natural areas, habitat 
areas, water recharge areas, state resource areas, forests) identified through DNREC.   
  
Maryland/Cecil County and Kent County 
 
In Maryland, most of the land in Cecil County within the SCEA boundary is designated as 
Resource Protection District (RPD) and another large portion of the land is designated Rural 
Conservation District (RCD).  These designations are described in the Cecil County 2005 Land 
Preservation, Parks and Recreation Plan, adopted May 2005, and Cecil County, Maryland 
Comprehensive Plan, December 1990 and updates.  The primary purpose of the RPD is to 
encourage retention of agricultural land and activities related to agriculture; the primary purpose 
of the RCD is to maintain the rural character of the area by encouraging forestry and agriculture 
uses.  Within the SCEA boundary in Kent County, protected lands include Agricultural Priority 
Areas, Maryland Agricultural Land Preservation Foundation (MALPF) districts and easements, 
and Maryland Environmental Trust (MET) easements.  Locally-designated Habitat Protection 
Areas and areas of state-listed species habitat protection (Kent County Comprehensive Plan 
Update, adopted May 2, 2006) are also within the SCEA boundary. 
 
In addition to those protections afforded the various land use categories through the 
Comprehensive Plans, Maryland’s Smart Growth policies provide for the direction of growth 
within areas identified as Priority Funding Areas (PFAs), or areas where growth is encouraged 
and permitted, thus enforcing and enhancing the restraints of preservation areas.  Kent County’s 
Comprehensive Plan includes those principles that guide growth to occur in and around existing 
towns and villages to preserve the rural character of the surrounding countryside.  Maryland’s 
Department of Natural Resources and SHPO also provide similar state and national protection 
programs for natural and cultural resources. 
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Potentially Available Land 
 
Land potentially available for future development includes all land that is undeveloped but 
planned or zoned for development as well as land that is partially developed, including areas 
available for infill developments.  Generalized zoning for areas within the SCEA boundary are 
shown on Figure III-28.   
 
As detailed in the New Castle County 2002 Comprehensive Plan Update, there is an adequate 
acreage of land zoned to accommodate projected residential and employment growth through 
2030.  As of the time of the adoption of the plan, there were approximately 30,640 acres zoned 
for nonresidential uses and roughly 42 percent of that acreage (12,770 acres) was yet to be 
developed; most of the existing developed nonresidential properties remained underdeveloped.  
For residential uses, the plan identified approximately 200,000 acres of residentially zoned land 
with roughly 140,000 acres undeveloped.  Of these acres, approximately 30 percent must be 
allotted to open space and environmental resources with 100 percent protection levels, allowing 
the remaining acres (under specified density constraints) to accommodate approximately 61,690 
households.     
 
Kent County’s comprehensive plan draft also indicates that the number of existing undeveloped 
lots zoned for residential and commercial use in the county could satisfy projected population 
growth for more than the next 30 years.  Cecil County, Maryland is undergoing an update of its 
comprehensive plan, in which land availability will recognize the adequacy of land for projected 
growth. 
 
c. Areas of Future Development 
 
Development within the SCEA boundary should continue to occur within those areas zoned for 
residential, commercial and industrial uses.  Within the Maryland portions of the SCEA 
boundary, development is planned and directed to occur within the town districts surrounding 
Chesapeake City and Cecilton, as well as in the Village of Warwick and several smaller areas 
near the Delaware/Maryland state line that are zoned Rural Residential (RR).   
 
In the areas within the SCEA boundary in Delaware, continued residential development will 
occur in the available zoned areas north and south of the Canal (Figure III-28).  The 2007 New 
Castle County Comprehensive Plan Update identifies the area north of Middletown, bounded by 
the Town of Middletown on the south, SR 1 on the east, the C&D Canal on the north and 
existing US 301 to the west, as a “New Community Development Area” in which to focus 
growth.  The SR 1 corridor, north of the Canal, may also experience further development and 
infill in areas already being developed.  
 



AÝ
?£

?§

!"̀$
!"̀$ AÝ

AÖ

?¡

)l

)l

)p
?Ï

)h

?¡

AÝ

)p

)h

AÝ

?¡

AØ

)p

)h

)h

?¡

?¹

?¹

?Î

?¹

A×

AÐ
Ai

A÷

AÐ

A÷

Aÿ

AÐ

)p

AÐ

Ae
A¤Aå

Af

?¾

?Ü

?ª

AØ

)p

AÐ
Ai

A÷

AÐ

A÷

Aÿ

AÐ

AÐ

Ae
A¤Aå

Af

?¿

Ak

Townsend

D
ELA

W
A

R
E

M
A

R
Y

LA
N

D

Smyrna

Odessa
Middletown

Newark

Elkton

Galena

D
el

aw
ar

e
Ri

ve
r

El
k

Ri
ve

r

River

Bohemia

River
Sassafras

CECIL
COUNTY

KENT
COUNTY

KENT
COUNTY

NEW
CASTLE
COUNTY

Warwick

N
O

R
FO

LK
 S

O
U

TH
E

R
N

C&D Canal

Chesapeake
City

Cecilton

November 2007 Figure
III-28

É
1 in. = 3 mi.

SCEA Boundary

Project Area

Generalized Zoning
Commercial

Industrial

Low Density Residential

Medium Density Residential

Moderately Protective

Most Protective

Municipality

Mixed Use

Other

US 301 Project Development

FINAL ENVIRONMENTAL IMPACT STATEMENT

General Zoning
within the SCEA Boundary

Delaware
Department of
Transportation

Source:  MDP, 2004
New Castle County
Dept of Land Use, 2002



UUSS  330011  PPrroojjeecctt  DDeevveellooppmmeenntt  
FFiinnaall  EEnnvviirroonnmmeennttaall  IImmppaacctt  SSttaatteemmeenntt  
NNoovveemmbbeerr  22000077  
 
 

ENVIRONMENTAL RESOURCES AND CONSEQUENCES III-225 

 d. Land Use Conclusions  
 
Substantial land use changes have occurred or will occur within the SCEA boundary over the 50-
year time frame considered in this analysis as land within the SCEA boundary is converted from 
agriculture and woodland to residential, commercial, institutional, and industrial land.  The land 
use changes are associated with the development in the area and are a consequence of the 
population increases the area has experienced.  The development in the area will continue into 
the 2030 future time frame.  However, given the projected growth in population and 
development, it is anticipated that the pace and extent of the future land use change will likely be 
less than that experienced during the past 25 years.   
 
There are numerous planned developments within the SCEA boundary that are expected to occur 
regardless of whether improvements are made to US 301.  In general, land use change could 
result from many factors, including available roadway capacity, available sewer capacity, 
zoning, population change, employment availability, and property values.  While it is clear that 
the rate of household and job growth would be influenced by increased capacity on regional 
roadways, there are no indications that the pattern of development would be influenced by 
changes to roadway capacity.  The land use trends that are currently occurring within the SCEA 
boundary have been occurring since at least 1980 and are generally expected to continue for the 
foreseeable future. 
 
New Castle, Cecil, and Kent Counties have current zoning plans, which regulate the location and 
type of development that can and will occur within the SCEA boundary as well as the rest of the 
counties.  Changes to existing zoning could be proposed at any time, and may be granted on a 
case-by-case basis by county Departments of Planning.  The annexation of lands by 
municipalities, such as the Town of Middletown, while guided by the comprehensive planning 
process, may also result in changes in zoning that would affect the locations and types of 
development that could occur within the SCEA boundary.   
 
4. Analysis of Secondary and Cumulative Effects 
 
This section discusses the potential secondary and cumulative effects to environmental resources 
within the SCEA boundary and associated with the US 301 project.  Secondary effects are 
caused by the action (construction of any build alternative, including the Preferred Alternative, 
for the US 301 project), and are later in time or farther removed from the immediate study area, 
but still reasonably foreseeable.  Secondary effects could include growth-inducing effects and 
changes in land use, zoning, population, or growth rate. In other words, secondary effects focus 
on known development proposals or land use changes that can only occur if the Preferred 
Alternative or other build alternative is constructed, or if the project changes the rate of the 
development.  Coordination with New Castle, Cecil, and Kent County planning agencies has 
determined that there are no transportation, residential or commercial development projects 
dependent upon any of the US 301 alternatives.  
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The extent, pace, and location of development within the SCEA boundary will primarily be 
influenced by state, county, and local land use regulations.  Growth is expected to occur 
regardless of the alternative chosen for the project.  Therefore, the US 301 project would not 
induce secondary development from dependent projects, land use changes, or zoning changes.  
However, the US 301 build alternatives, including the Preferred Alternative, could potentially 
increase the rate of current private development, within the framework of the existing pattern of 
land use.  This would occur because less congestion and ease of travel would encourage people 
and businesses to move to designated growth areas within the project area.  Thus, the US 301 
project may induce secondary effects caused by changes to the rate of development. 
 
In general, these secondary effects caused by a change in development rate are expected to be 
minimal for several reasons: 
 

1) The build alternatives, including the Preferred Alternative, would only affect the rate of 
development within areas currently designated for growth by state and local planning 
authorities; 

2) Improvements to US 301 would not influence the pattern of development, and there are 
no known development projects dependent upon improvements to US 301; 

3) The final completion date for the US 301 project would potentially occur after most of 
the areas currently designated for growth have been built out.  Therefore, the developable 
area that would be present within the SCEA boundary at the design year would be much 
less than today and be similar among the No-Build and build alternatives; and 

4) Secondary effects to natural, socioeconomic, and cultural resources would be avoided, 
minimized and mitigated by owners through applicable regulations. 

 
Another type of secondary/indirect effect could be caused by a change in travel patterns and 
traffic volumes on the regional roadway network.  These changes could result in indirect effects 
to communities and historic resources even though there would be no physical impact to those 
resources.  The area around Warwick, Maryland near the southern portion of the SCEA 
Boundary could experience an increase in automobile traffic from travelers avoiding the US 301 
northbound toll plaza.  This change in travel patterns could be the result of any of the build 
alternatives, including the Preferred Alternative. 
 
Cumulative effects include impacts on the environmental resources which will result from 
incremental impacts of the construction of the Preferred Alternative or other build alternative 
when added with other past, present, and reasonable foreseeable actions.  Cumulative impacts 
would result from any public or private development that may or may not be associated with the 
US 301 project.  If the US 301 project directly or secondarily affects the resource, then 
cumulative effects would occur if another development affects the same resource. 
 
In the following sections the potential secondary and cumulative effects of the project are 
assessed for those resources affected by the construction of one of the alternatives.  These 
resources include floodplains, waters of the US including wetlands, agricultural districts and 
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preservation easements, prime farmland soils, forests, proposed State Resource Areas, Natural 
Areas, property (residences and businesses) and historic properties.   
 
a. Floodplains 
 
In both states included within the SCEA boundary, federal and local regulations restrict 
development within the floodplain, and any proposed encroachment in the floodplain would have 
to be permitted by the local jurisdiction.  The direct impacts of the project’s Preferred Alternative 
is 0.7 acre of floodplain impacted, which will contribute a small incremental area to cumulative 
impacts caused by other development within the SCEA boundary.  The introduction of 
stormwater management facilities, including ponds, ditches and linear runoff retention areas 
would minimize the effects of storm events on the holding capacity or areal extent of the 
floodplain.   
 
There are no planned development projects in the SCEA boundary that are dependent on 
improvements to US 301 for completion; therefore, there would be no secondary effects to 
floodplains as a result of a change in land use pattern.  However, the build alternatives, including 
the Preferred Alternative, could induce an increased rate of development within planned growth 
areas, which could result in secondary effects to floodplains.  Most floodplain areas are protected 
from development through zoning and land use regulations; however, there may be some 
floodplains that incur secondary effects as a result of a change in development rate in adjacent 
planned growth areas and subsequent disturbance to hydrologic function.   
 
Cumulative effects to floodplains are possible from the build alternatives combined with other 
transportation and development projects.  Disturbance to floodplain vegetation and landscapes 
may cause loss of hydrologic function.  This loss of function can cause increased flooding, 
excess erosion and sedimentation, and damage to downstream channel morphology.  Future 
development will have minimal impact to 100-year floodplains due to existing Federal and State 
legislation and review by ACOE, DNREC and Maryland Department of the Environment 
(MDE).  Permits requiring avoidance, minimization, and/or mitigation to individual floodplains 
would offset most floodplain disturbances caused by cumulative effects.  
 
b. Waters of the US including Wetlands 
 
The conversion of open space and farmed or forested areas to impervious areas as a result of the 
implementation of one of the build alternatives or the Preferred Alternative would be anticipated 
to increase surface runoff and peak storm flow and introduce pollutants and sediment into 
waterways.  These effects would be mitigated by required compliance with regulations for 
stormwater management quality and quantity treatments in the form of stormwater management 
facilities included in the design of the Preferred Alternative and by the use of erosion and 
sediment control plans.  Stormwater flow regulations are administered in Delaware through 
DNREC and in Maryland through the MDE and county-specific regulations.  
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The build alternatives, including the Preferred Alternative, could cause secondary effects to 
wetlands through an increased rate of development within areas already planned for 
development.  This rate change could result in faster conversion of wetlands to uplands than 
would occur under the No-Build Alternative.  Given current land use regulations, wetlands in 
areas that are not designated for growth would not incur secondary effects.  Thus, the overall 
area of wetlands potentially affected by development would be the same whether the project is 
completed or not.  In addition, because there are no projects dependent upon improvements to 
US 301 for completion, there will be no secondary effects to wetlands as a result of a change in 
the pattern of development. 
 
The build alternatives, including the Preferred Alternative would have minimal cumulative 
effects on wetlands, as all wetlands impacts will be mitigated through the creation of new 
wetlands and enhancement of additional wetlands within the area.  Cumulative effects would 
occur through planned or other future development within the SCEA boundary.  In most cases, 
cumulative effects would occur in areas designated for growth or where there is potential for 
build-out.  Both secondary and cumulative wetland impacts that occur as a result of public or 
private development would require review by the USACE, DNREC and/or the MDE. 
 
c. Farmland 
 
The number of farms within the SCEA boundary and the states of Delaware and Maryland have 
been on the decline since prior to 1980.  According to the 2002 Census of Agriculture, the state 
of Delaware lost 17.6 percent of its farmland and Maryland lost 18.8 percent of its farmland 
between 1982 and 2002.  The loss in farmland within the SCEA boundary is due to the increase 
in primarily residential and commercial growth that resulted from an increase in population and 
subsequent sprawl during this time frame.  Continued losses are occurring and will occur in areas 
zoned for development.   
 
Secondary effects to farmlands within the SCEA boundary could occur as a result of any build 
alternative, including the Preferred Alternative.  The rate of development for areas zoned for 
residential use could increase as a result of improved access and capacity to US 301.  The result 
would be a faster conversion of the land already designated for residential development.  Areas 
that are not designated for residential use or that are under an agricultural preservation easement 
would not sustain secondary effects.  The rate of farmland loss associated with secondary effects 
of the Preferred Alternative and other build alternatives is not expected to be greater than the 
historic rate of farmland loss.  As there are no projects dependent upon improvements to US 301 
for completion, there will be no secondary effects to farmlands as a result of a change in the 
pattern of farmland conversion. 
 
Cumulative effects to farmlands would occur as a result of any public or private land 
development within the SCEA boundary that would convert farmland to urban land.  Cumulative 
effects are most likely to occur in existing farmland areas that are designated for development.  
Given the current land use and pattern of land use development, the farmland areas most likely to 
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incur cumulative effects are located in the northern portion of the SCEA boundary, between 
Boyds Corner Road and the C&D Canal. 
 
d. Forests 
 
Forested lands account for approximately 15.4 percent of the land area within the SCEA 
boundary.  Most of the forest occurs as small remnant forest tracts surrounded by agriculture or 
urban development. 
 
Secondary effects to forests could occur as a result of the build alternatives, including the 
Preferred Alternative.  Because there are no development projects dependent upon the 
completion of the US 301 project, secondary effects to forests would not occur as a result of a 
change in the land use pattern.  However, compared to the No-Build Alternative, the rate of 
development for areas zoned for residential use could increase as a result of improved mobility 
resulting after the completion of any of the build alternatives.  This could create a faster 
conversion of forests to residential and commercial uses in areas designated for growth.  A 
change in the rate of development would adversely affect forest species by changing the time 
that habitat is available for wildlife population establishment and dispersal into other habitats.    
 
Cumulative effects to forests and habitat would occur with completion of the build alternatives, 
including the Preferred Alternative, combined with other transportation and development 
projects.  Cumulative effects would most likely occur in existing woodland areas which are 
designated for development.  Wildlife species would be impacted from continued loss and 
fragmentation of habitat.   
 
The cumulative effects on woodland habitat would result in cumulative effects on woodland 
species.  Some species have threshold population levels below which reproductive capacity and 
immigration are not able to overcome stresses from adverse environmental effects.  Cumulative 
fragmentation of woodland habitat and increased woodland edge habitat can result in changes to 
animal movement patterns, predation and decreased reproductive success of woodland species. 
 
In Delaware, secondary and cumulative impacts to forests will be minimized and mitigated for 
under the Delaware Forest Conservation Act.  Impacts to woodlands will be minimized and 
mitigated for in Maryland under the Maryland Reforestation Law and Maryland Forest 
Conservation Act of 1991.    
 
e. Rare, Threatened and Endangered Species 
 
Each of the build alternatives, including the Preferred Alternative, has the potential to affect 
potential habitat areas suitable for the endangered bog turtle (Clemmys muhlenbergii).  The build 
alternatives could also affect habitat for the queen snake, a Delaware state-listed species.  
Secondary effects to rare, threatened and endangered species could occur as a result of changes 
to the rate of development located near their habitat.  Cumulative effects could include the 
increased pressure for potential development to occur in additional areas of potential habitat or in 
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areas identified as supporting the growth of other RTE species.  Passage of the Endangered 
Species Act in 1973 requires consideration and avoidance of known occurrences of listed 
species, thus lessening the recent cumulative effects.   
 
f. Historic Properties 
 
There are no direct physical impacts to historic properties (architectural resources) with the 
Purple Brown or Green (Preferred) Alternatives.  Other effects to historic properties, such as 
changes in viewshed or noise, are discussed in Section B of this chapter.  Direct impacts of the 
implementation of the Yellow Alternative would result in the loss of two historic properties 
within the SCEA boundary and incremental loss of some of the land associated with two others.  
The Brown Alternatives will have a direct effect on one historic property, the J. Biggs House 
(N06320), for which eligibility has not yet been determined.  The Purple, Brown and Green 
(Preferred) Alternatives will directly affect one archaeological site for which eligibility has not 
yet been determined. 
 
Implementation of either the Brown Alternative or Green (Preferred) Alternative will include the 
provision of an interchange with existing Jamison Corner Road, north of State Bridge Number 
383, an historic structure eligible for listing in the National Register of Historic Places.  This 
proposed access will service the proposed communities and developments of Bayberry and 
Whitehall, north of Boyds Corner Road.  The increased traffic from these developments may 
bring about the need to replace the two-lane bridge to accommodate traffic; however, this need 
would occur regardless of whether or not build alternatives from the US 301 project are 
implemented.  Roadway improvements to Jamison Corner Road, Lorewood Grove Road and 
Road 412A in this area are currently in the design phase.  
 
Because there are no development projects dependent on the US 301 project, there will be no 
secondary effect to historic resources caused by land use changes due to secondary development. 
However, the build alternatives, including the Preferred Alternative, may cause secondary effects 
to historic resources by increasing the rate at which potential build-out areas are developed.  
Known and unknown cultural resources in areas that are not designated for growth would not 
incur secondary effects.  Thus, the extent of historic resources potentially affected by 
development would be the same regardless of the alternative.   
 
The area within the SCEA boundary has not been thoroughly surveyed for historic resources that 
may be eligible for inclusion in the National Register of Historic Places.  There may be 
additional historic resources that have not been identified.  As the population within the SCEA 
boundary increases and commercial and residential development pressures rise, there may be 
cumulative effects to these unrecorded resources.   
 
In general, cumulative effects to historic resources caused by development within the SCEA 
boundary, or from traffic and truck diversions in towns such as Warwick, are likely under any of 
the build alternatives.  The potential for cumulative effects to historic resources arise from the 
effects of the US 301 project together with additional, unrelated development within the SCEA 



UUSS  330011  PPrroojjeecctt  DDeevveellooppmmeenntt  
FFiinnaall  EEnnvviirroonnmmeennttaall  IImmppaacctt  SSttaatteemmeenntt  
NNoovveemmbbeerr  22000077  
 
 

ENVIRONMENTAL RESOURCES AND CONSEQUENCES III-231 

boundary.  Effects to historic resources could also occur where adjacent zoning allows for 
development that is incompatible with the historic settings of the resources. 
 
Cumulative effects that occur to any known or unknown sites would be regulated through 
existing laws that facilitate the protection of historic resources, such as the provisions of county 
historic preservation ordinances.  Section 106 of the National Historic Preservation Act requires 
federal and state agencies to consider the effects of their actions on historic properties.  Section 
4(f) of the 1966 Department of Transportation Act prohibits the use of significant historic 
resources, including archaeological resources, for federal transportation projects unless there is a 
thorough alternatives analysis to avoid and minimize harm.  Although both Section 106 and 
Section 4(f) protections will protect historic resources from federally funded, permitted, 
authorized or otherwise approved projects (and specifically FHWA transportation projects in the 
case of Section 4(f)), most of the approved or proposed development projects within the SCEA 
boundary do not fall into this category, nor would these laws protect historic resources from 
increased future development projects that could be encouraged by the completion of the US 301 
project.  In addition, county preservation ordinances may not be effective if resources are 
annexed into municipalities where the preservation ordinances may be less effective. 
 
g. Community and Socioeconomic Resources 
 
Within the SCEA boundary, secondary and cumulative impacts as a result of the implementation 
of a build alternative, such as changes in accessibility and changes in the greater community 
structure (cohesion, interactivity, changes in locations of some businesses) are not anticipated to 
occur outside of the immediate area of direct impacts.  Within the SCEA boundary, cumulative 
changes in community structure or potential unplanned development that could result in 
additional stresses on community infrastructure (water, sewer) and facilities (recreational areas, 
libraries, emergency response capacity).   
 
Secondary impacts to communities may be experienced as a result of the diversion of traffic 
from the new US 301 tolled road onto alternate, untolled routes under any of the build 
alternatives, including the Preferred Alternative.  Traffic analyses have demonstrated (see the 
discussion in Section G of this Chapter) that there is likely to be less diversion of truck traffic 
than automobile traffic upon completion of a build alternative.  This additional traffic on 
secondary routes, such as Maryland Routes 213 and 282, and in towns such as Warwick, could 
have secondary effects on the communities, on roadway infrastructure, on air quality, and on 
traffic noise.  Changes in the number of vehicles passing each day may produce visual and 
aesthetic changes.  Although measures to lower the amount of diverted traffic have been 
recommended by the Toll Diversion Working Group (a joint effort between Maryland and 
Delaware to address these issues), the implementation and effectiveness of these measures will 
have to be monitored.  A description of recommended measures to address potential diversion 
issues is located in Section G.4 of this chapter. 
 
Traffic analyses have also shown that there would, in some cases, be less future traffic on some 
roadways within the SCEA boundary, such as other portions of MD 213, with the completion of 
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a build alternative (including the Preferred Alternative) compared to the No-Build Alternative.  
This would result in a beneficial indirect effect for those local roadways and the communities 
through which they pass. 
 
5. Secondary and Cumulative Effects Analysis Conclusions  
 
In general, the construction of the Preferred Alternative or other build alternative will not 
directly influence the amount or location of development anticipated to occur within the SCEA 
boundary.  The transportation and traffic benefits forecast as a result of the implementation of 
any build alternative would provide adequate public roadway capacity for permitting purposes, 
thus allowing approval of development that may have been disallowed under existing or No-
Build conditions.  The improved transportation facility may result in future zoning change 
requests for higher density developments in areas not currently zoned for such development.  
Among the effects of this project, therefore, is the potential for secondary development that 
would not occur without the construction of a new four-lane limited access roadway to relieve 
existing and future traffic volumes on existing roads, especially in areas easily served by access 
ramps. 
 
In Kent County, Maryland, there will be continued pressure for development in those areas 
where improved access to a direct commuting route to Philadelphia and employment areas in 
New Castle County may be seen to encourage the development of housing.  With the completion 
of the existing plans for growth of employment development in Middletown and unincorporated 
areas of southern New Castle County, these stresses may become more evident as employees 
seek housing convenient to these locations.  The resulting improvements in the transportation 
network as a result of the implementation of a build alternative for US 301 may exacerbate those 
stresses that are already identified, as noted in the Kent County Comprehensive Plan Update 
(Adopted May 2, 2006): 
 

“…improvements to U.S. Route 301 in Delaware may make Kent County a more attractive 
location for people working in New Castle County.  However, the County’s priority is to not view 
Route 301 as a housing corridor.  We remain cognizant of the potential effects of transportation 
improvements in neighboring areas on growth in Kent County.”   

 
In Cecil County, Maryland, the county’s general framework for land use is designed to 
encourage intensive development within designated districts, such to relieve the pressure to 
develop in rural, protected districts (Cecil County 2005 Land Preservation, Parks and Recreation 
Plan, adopted May 2005) that make up the majority of the SCEA portion within the county.   
 

“…it is widely known that land prices are rising with the development pressure from Baltimore 
and Harford Counties and also from the Newark/Wilmington areas.  This pressure is being partly 
relieved … by the ability to develop in the RPD and the RCD [which] in turn, has made it harder 
for landowners to choose preservation over development... 
 
“Cecil County is at an important crossroads: Before 2010, the County’s population is projected to 
top 100,000 … Cecil County is no longer a small, rural County.  The rate of growth and 
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development is projected to continue, putting pressure on farmland protection efforts and on 
resource land…” 

In New Castle County, Delaware, adequate land zoned for development, protection strategies 
included in the UDC and the State Strategies for Policies and Spending ordinance will continue 
to provide some protection from development pressures in areas not designated for growth that 
may be felt as a result of the completion of a build alternative. 

K. Mobile Source Air Toxics (MSATs) 

In addition to the criteria air pollutants for which there are National Ambient Air Quality 
Standards (NAAQS), EPA also regulates air toxics.  Most air toxics originate from human-made 
sources, including on-road mobile sources, non-road mobile sources (e.g., airplanes), area 
sources (e.g., dry cleaners) and stationary sources (e.g., factories or refineries. 

Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the Clean Air 
Act.  The MSATs are compounds emitted from highway vehicles and non-road equipment.  
Some toxic compounds are present in fuel and are emitted to the air when the fuel evaporates or 
passes through the engine unburned.  Other toxics are emitted from the incomplete combustion 
of fuels or as secondary combustion products.  Metal air toxics also result from engine wear or 
from impurities in oil or gasoline.  

The EPA is the lead Federal Agency for administering the Clean Air Act and has certain 
responsibilities regarding the health effects of MSATs.  The EPA has issued two MSAT Rules 
under Section 202 of the Clean Air Act.  In these rules, EPA examined the impacts of existing 
and newly promulgated mobile source control programs, including its reformulated gasoline 
(RFG) program, its national low emission vehicle (NLEV) standards, its Tier 2 motor vehicle 
emissions standards and gasoline sulfur control requirements, and its proposed heavy duty 
engine and vehicle standards and on-highway diesel fuel sulfur control requirements.  Between 
2000 and 2020, FHWA projects that even with a 64 percent increase in VMT, these programs 
will reduce on-highway emissions of benzene, formaldehyde, 1,3-butadiene, and acetaldehyde by 
57 percent to 65 percent, and will reduce on-highway diesel PM emissions by 87 percent, as 
shown in Figure III-29.

EPA has made some changes regarding vehicle emissions and fuel standards, which will 
continue the significant reduction of vehicle emissions as outlined in the MSAT Rule released 
February 26, 2007 (FR8428). 
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Figure III-29:  U.S. Annual Vehicle Miles Traveled vs. 
Mobile Source Air Toxics Emissions, 2000 – 2020 

1. Level of Project Specific MSAT Impact Analysis

The US 301 improvements will provide a new controlled-access, grade separated freeway that 
will carry a projected design year traffic volume of approximately 57,000 vehicles per day at the 
location with the highest projected volume (north of the Levels Road interchange, prior to the 
Spur Road split). This volume is considerably lower than FHWA’s Level 3 threshold of 140,000 
to 150,000 vehicles per day.  Furthermore, the primary impact of the US 301 improvements will 
be to shift traffic, especially large, diesel trucks, away from existing local roads and onto a new 
roadway of higher functional class.  This shift will reduce traffic volumes on roads with lower 
travel speeds, that are often congested in the peak periods, and which have traffic control devices 
(signals and stop signs) resulting in the need to accelerate and decelerate, and will place those 
vehicles on a higher speed facility with consistent travel speeds. 

Table III-77 below provides a comparison of projected 2030 Average Annual Daily Traffic 
(AADT) volumes for a cross section (screenline) of roadways north of Middletown, Delaware 
for all of the Alternatives. 

U.S. Annual Vehicle Miles Traveled (VMT) vs.
Mobile Source Air Toxics Emissions, 2000-2020
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Acetaldehyde (-62%)

1,3-Butadiene (-60%)

Acrolein (-63%)

VMT (+64%)

Notes: For on-road mobile sources.  Emissions factors were generated using MOBILE6.2.  MTBE proportion of market for  
oxygenates is held constant, at 50%.  Gasoline RVP and oxygenate content are held constant.  VMT: Highway Statistics 2000 ,
Table VM-2 for 2000,  analysis assumes annual growth rate of 2.5%.  "DPM + DEOG" is based on MOBILE6.2-generated factors 
for elemental carbon, organic carbon and SO4 from diesel-powered vehicles, with the particle size cutoff set at 10.0 microns.
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Table III-77: Projected 2030 Average Annual Daily Traffic (AADT) on Roadways North 
of Middletown 

Screenline – North of Middletown No-Build Yellow Purple Brown Green
Choptank Road 15,200 12,800 5,300 5,100 5,100
Existing US 301 38,900 32,900 23,100 24,000 21,300
Cedar Lane Road 9,700 6,100 5,600 5,500 4,500
SR 1 63,000 54,600 53,000 53,100 51,300
US 13 42,600 39,400 39,400 39,200 37,700
New US 301  37,600 53,700 56,000 56,700
TOTAL 169,400 183,400 180,100 182,900 176,600
% Increase from No-Build  8% 6% 8% 4%

Similarly, the Vehicle Miles Traveled (VMT) was calculated for 48 miles of existing key 
roadways throughout the US 301 project area for each of the alternatives, as well as the complete 
length of the new US 301 alignments.  A summary of the VMT is provided in Table III-78.

Table III-78: Summary of Projected (2030) Vehicle Miles Traveled (VMT) 
No-Build Yellow Purple Brown Green

2030 VMT on Existing Roads 1,359,000 1,132,000 1,030,000 1,006,000 978,000
2030 VMT on New US 301  428,000 516,000 570,000 523,000
Total 1,359,000 1,560,000 1,546,000 1,576,000 1,501,000
Total Change in VMT 0% 15% 14% 16% 10%
Reduction in VMT on Existing Roads  -17% -24% -26% -28%

While the Build Alternatives are all projected to result in a small increase in total VMT (10% to 
16%), those increases would be at least partially mitigated by the shift in total VMT away from 
existing, often congested roads, and onto an uncongested higher speed roadway with consistent 
travel speeds.  

The preceding data indicates that there would only be minimal differences in the regional MSAT 
emissions for the US 301 Project Alternatives.  Therefore, in accordance with  FHWA Interim
Guidance on Air Toxic Analysis in NEPA Documents (February 3, 2006), the US 301 project is 
one “… that serve[s] to improve operations of highway…without adding substantial new 
capacity or creating a facility that is likely to meaningfully increase emissions.” and the project 
would be considered a “Project with Low Potential MSAT Effects” and subject to a qualitative 
discussion of localized MSAT impacts. 

2. Unavailable Information for Project Specific MSAT Impact Analysis

This FEIS includes a basic analysis of the likely MSAT emission impacts of this project. 
However, available technical tools do not enable us to predict the project-specific health impacts 
of the emission changes associated with the alternatives in this FEIS.  Due to these limitations, 
the following discussion is included in accordance with CEQ regulations (40 CFR 1502.22(b)) 
regarding incomplete or unavailable information. 
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a. Information that is Unavailable or Incomplete 

Evaluating the environmental and health impacts from MSATs on a proposed highway project 
would involve several key elements, including emissions modeling, dispersion modeling in order 
to estimate ambient concentrations resulting from the estimated emissions, exposure modeling in 
order to estimate human exposure to the estimated concentrations, and then final determination 
of health impacts based on the estimated exposure.  Each of these steps is encumbered by 
technical shortcomings or uncertain science that prevents a more complete determination of the 
MSAT health impacts of this project. 

� Emissions: The EPA tools to estimate MSAT emissions from motor vehicles are not 
sensitive to key variables determining emissions of MSATs in the context of highway 
projects.  While MOBILE 6.2 is used to predict emissions at a regional level, it has limited 
applicability at the project level.  MOBILE 6.2 is a trip-based model - emission factors are 
projected based on a typical trip of 7.5 miles, and on average speeds for this typical trip.  
This means that MOBILE 6.2 does not have the ability to predict emission factors for a 
specific vehicle operating condition at a specific location at a specific time.  Because of this 
limitation, MOBILE 6.2 can only approximate the operating speeds and levels of congestion 
likely to be present on the largest-scale projects and cannot adequately capture emissions 
effects of smaller projects.  For particulate matter the model results are not sensitive to 
average trip speed, although the other MSAT emission rates do change with changes in trip 
speed.  Also, the emissions rates used MOBILE 6.2 for both particulate matter and MSATs 
are based on a limited number of tests of mostly older-technology vehicles.  Lastly, in its 
discussions of PM under the conformity rule, EPA has identified problems with MOBILE 6.2 
as an obstacle to quantitative analysis.   

These deficiencies compromise the capability of MOBILE 6.2 to estimate MSAT emissions.  
MOBILE 6.2 is an adequate tool for projecting emissions trends, and performing relative 
analyses between alternatives for very large projects, but it is not sensitive enough to capture 
the effects of travel changes tied to smaller projects or to predict emissions near specific 
roadside locations. 

� Dispersion. The tools to predict how MSATs disperse are also limited. The EPA's 
current regulatory models, CALINE3 and CAL3QHC, were developed and validated 
more than a decade ago for the purpose of predicting episodic concentrations of carbon 
monoxide to determine compliance with the NAAQS. The performance of dispersion 
models is more accurate for predicting maximum concentrations that can occur at some 
time at some location within a geographic area. This limitation makes it difficult to 
predict accurate exposure patterns at specific times at specific highway project locations 
across an urban area to assess potential health risk. Along with these general limitations 
of dispersion models, FHWA is also faced with a lack of monitoring data in most areas 
for use in establishing project-specific MSAT background concentrations. 
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� Exposure Levels and Health Effects. Finally, even if emission levels and concentrations 
of MSATs could be accurately predicted, shortcomings in current techniques for 
exposure assessment and risk analysis preclude us from reaching meaningful conclusions 
about project-specific health impacts.  Exposure assessments are difficult because it is 
difficult to accurately calculate annual concentrations of MSATs near roadways, and to 
determine the portion of a year that people are actually exposed to those concentrations at 
a specific location.  These difficulties are magnified for 70-year cancer assessments, 
particularly because unsupportable assumptions would have to be made regarding 
changes in travel patterns and vehicle technology (which affects emissions rates) over a 
70-year period.  There are also considerable uncertainties associated with the existing 
estimates of toxicity of the various MSATs, because of factors such as low-dose 
extrapolation and translation of occupational exposure data to the general population.  
Because of these shortcomings, any calculated difference in health impacts between 
alternatives is likely to be much smaller than the uncertainties associated with calculating 
the impacts. Consequently, the results of such assessments would not be useful to 
decision makers, who would need to weigh this information against other project impacts 
that are better suited for quantitative analysis. 

b. Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts 
of MSATs 

Research into the health impacts of MSATs is ongoing.  For different emission types, there are a 
variety of studies that show that some either are statistically associated with adverse health 
outcomes through epidemiological studies (frequently based on emissions levels found in 
occupational settings) or that animals demonstrate adverse health outcomes when exposed to 
large doses. 

Exposure to toxics has been a focus of a number of EPA efforts.  Most notably, the agency 
conducted the National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates 
of human exposure applicable to the county level.  While not intended for use as a measure of or 
benchmark for local exposure, the modeled estimates in the NATA database best illustrate the 
levels of various toxics when aggregated to a national or State level. 

The EPA is in the process of assessing the risks of various kinds of exposures to these pollutants. 
The EPA Integrated Risk Information System (IRIS) is a database of human health effects that 
may result from exposure to various substances found in the environment.  The IRIS database is 
located at http://www.epa.gov/iris.  The following toxicity information for the six prioritized 
MSATs was taken from the IRIS database Weight of Evidence Characterization summaries.  
This information is taken verbatim from EPA's IRIS database and represents the Agency's most 
current evaluations of the potential hazards and toxicology of these chemicals or mixtures. 
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� Benzene is characterized as a known human carcinogen.  
� The potential carcinogenicity of acrolein cannot be determined because the existing data 

are inadequate for an assessment of human carcinogenic potential for either the oral or 
inhalation route of exposure.

� Formaldehyde is a probable human carcinogen, based on limited evidence in humans, 
and sufficient evidence in animals.  

� 1,3-butadiene is characterized as carcinogenic to humans by inhalation.  
� Acetaldehyde is a probable human carcinogen based on increased incidence of nasal 

tumors in male and female rats and laryngeal tumors in male and female hamsters after 
inhalation exposure.

� Diesel exhaust (DE) is likely to be carcinogenic to humans by inhalation from 
environmental exposures.  Diesel exhaust as reviewed in this document is the 
combination of diesel particulate matter and diesel exhaust organic gases.

� Diesel exhaust also represents chronic respiratory effects, possibly the primary 
noncancer hazard from MSATs. Prolonged exposures may impair pulmonary function 
and could produce symptoms, such as cough, phlegm, and chronic bronchitis.  Exposure 
relationships have not been developed from these studies.  

There have been other studies that address MSAT health impacts in proximity to roadways.  The 
Health Effects Institute, a non-profit organization funded by EPA, FHWA, and industry, has 
undertaken a major series of studies to research near-roadway MSAT hot spots, the health 
implications of the entire mix of mobile source pollutants, and other topics.  The final summary 
of the series is not expected for several years. 

Some recent studies have reported that proximity to roadways is related to adverse health 
outcomes - particularly respiratory problems1.  Much of this research is not specific to MSATs, 
instead surveying the full spectrum of both criteria and other pollutants. The FHWA cannot 
evaluate the validity of these studies, but more importantly, they do not provide information that 
would be useful to alleviate the uncertainties listed above and enable us to perform a more 
comprehensive evaluation of the health impacts specific to this project. 

c. Relevance of Unavailable or Incomplete Information to Evaluating Reasonably 
Foreseeable Significant Adverse Impacts on the Environment, and Evaluation of 
Impacts based upon Theoretical Approaches or Research Methods Generally Accepted 
in the Scientific Community 

Because of the uncertainties outlined above, a quantitative assessment of the effects of air toxic 
emissions impacts on human health cannot be made at the project level.  While available tools do 
allow us to reasonably predict relative emissions changes between alternatives for larger 
projects, the amount of MSAT emissions from each of the project alternatives and MSAT 

1 South Coast Air Quality Management District, Multiple Air Toxic Exposure Study-II (2000); Highway Health 
Hazards, The Sierra Club (2004) summarizing 24 Studies on the relationship between health and air quality); 
NEPA's Uncertainty in the Federal Legal Scheme Controlling Air Pollution from Motor Vehicles, Environmental 
Law Institute, 35 ELR 10273 (2005) with health studies cited therein. 
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concentrations or exposures created by each of the project alternatives cannot be predicted with 
enough accuracy to be useful in estimating health impacts.  (As noted above, the current 
emissions model is not capable of serving as a meaningful emissions analysis tool for smaller 
projects.)  Therefore, the relevance of the unavailable or incomplete information is that it is not 
possible to make a determination of whether any of the alternatives would have "significant 
adverse impacts on the human environment." 

In this document, DelDOT has provided a qualitative analysis of MSAT emissions relative to the 
various alternatives, and has acknowledged that all of the project alternatives may result in 
increased exposure to MSAT emissions in certain locations, although the concentrations and 
duration of exposures are uncertain, and because of this uncertainty, the health effects from these 
emissions cannot be estimated. 

3. Project Specific MSAT Information

As discussed above, technical shortcomings of emissions and dispersion models and uncertain 
science with respect to health effects prevent meaningful or reliable estimates of MSAT 
emissions and effects of this project.  However, even though reliable methods do not exist to 
accurately estimate the health impacts of MSATs at the project level, it is possible to 
qualitatively assess the levels of future MSAT emissions under the project.  Although a 
qualitative analysis cannot identify and measure health impacts from MSATs, it can give a basis 
for identifying and comparing the potential differences among MSAT emissions, if any, from the 
various alternatives.  The qualitative assessment presented below is derived in part from a study 
conducted by the FHWA entitled A Methodology for Evaluating Mobile Source Air Toxic 
Emissions among Transportation Project Alternatives, found at:
www.fhwa.dot.gov/environment/airtoxic/msatcompare/msatemissions.htm

For each alternative in this FEIS, the amount of MSATs emitted would be proportional to the 
vehicle miles traveled, or VMT, assuming that other variables such as fleet mix are the same for 
each alternative.  While the Build Alternatives are all projected to result in a small increase in 
total VMT relative to the No-Build throughout the project area (10 percent to 16 percent increase 
in VMT), those increases would be at least partially mitigated by the shift in total VMT away 
from existing, often congested roads, and onto an uncongested higher speed roadway with 
consistent travel speeds (17 percent to 28 percent decrease in VMT), shown previously in Table
III-78.

In addition, because the estimated VMT under each of the Build Alternatives are nearly the 
same, varying by less than five percent, it is expected there would be no appreciable difference in 
overall MSAT emissions among the various alternatives.  Regardless of the alternative chosen, 
emissions will likely be lower than present levels in the design year as a result of EPA's national 
control programs that are projected to reduce MSAT emissions by 57 to 87 percent from 2000 to 
2020.  Local conditions may differ from these national projections in terms of fleet mix and 
turnover, VMT growth rates, and local control measures.  However, the magnitude of the EPA-
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projected reductions is so great (even after accounting for VMT growth) that MSAT emissions in 
the study area are likely to be lower in the future in virtually all locations. 

Because of the specific characteristics of the project alternatives (i.e. new connector roadways), 
there may be localized areas under each alternative where VMT would increase, and other areas 
where VMT would decrease.  Therefore, it is possible that localized increases and decreases in 
MSAT emissions may occur.  The localized increases in MSAT emissions would likely be most 
pronounced along the new US 301 alignments.   However, even if these increases do occur, they 
too will be substantially reduced in the future due to implementation of EPA's vehicle and fuel 
regulations.  Furthermore, MSAT emissions should be reduced, compared to the No-build, on 
several existing roads in the project area which are closer in proximity to numerous homes, 
businesses and schools than the proposed US 301 alignments.  

Sensitive receptors include those facilities most likely to contain large concentrations of the more 
sensitive population. These include hospitals, schools, licensed day cares, and elder care 
facilities. Dispersion studies have shown that the “roadway” air toxics start to drop off at about 
100 meters (328 feet). By 300 meters (984 feet), most studies have found it very difficult to 
distinguish the roadway from background toxic concentrations in any given area.  There are three 
(3) sensitive receptors within 100 meters of the proposed US 301 Preferred Alignment, and there 
are also three (3) sensitive receptors within 300 meters of the road.  These sensitive receptors are 
listed in Table III-79.  However, as noted previously, MSAT emissions should be reduced, 
compared to the No-Build Alternative, on many of the existing roads in the project area, 
including Cedar Lane Road, Bunker Hill Road, Summit Bridge Road (existing US 301) and 
Hyetts Corner Road, which are immediately adjacent to these sensitive receptors.  

Table III-79: Sensitive Receptor Locations  
within the US 301 Project Area  

Within 100 Meters of Preferred Alternative 
1. Appoquinimink High School - Opening 2008 (Bunker Hill Road) 
2. Children at Work Day Care (4922 Summit Bridge Road) 
3. St. George’s Technical High School (Hyetts Corner Road) 
Within 300 Meters of the Preferred Alternative 
1. Cedar Lane Early Childhood Center (1221 Cedar Lane Road) 
2. Cedar Lane Elementary School (1259 Cedar Lane Road) 
3. Alfred G. Waters Middle School (1259 Cedar Lane Road) 

In sum, under all build alternatives in the design year it is expected there would be only minor 
increases in MSAT emissions in the immediate area of the project, relative to the No-Build 
Alternative, due to the reduced VMT on the existing, congested roadway network, which helps 
to offset the increase in VMT associated with the build alternatives.  Any potential increase in 
MSAT emissions associated with the build alternatives would be further reduced by the 2030 
design year due to EPA's MSAT reduction programs.  
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On a regional basis, EPA's vehicle and fuel regulations, coupled with fleet turnover, will over 
time cause substantial reductions that, in almost all cases, will cause region-wide MSAT levels 
due to motor vehicles to be significantly lower than today. 

L. Relationship between Local Short-Term Uses of Man’s Environment and the 
Maintenance of Enhancement of Long-Term Productivity 

The expected short-term impacts, due to construction of the Preferred Alternative or other build 
alternatives, include localized noise and air pollution during construction and temporary traffic 
delays.  With the implementation of proper controls, these short-term impacts would not have a 
lasting effect on the environment. 

The long-term benefits of the build alternatives would include increased safety, decreased 
congestion, and improved mobility.  The project would be completed in accordance with the 
goals and objectives in the New Castle County 2002 Comprehensive Development Plan Update,
which considers the need for present and future traffic demand within the context of existing and 
future land use and development.  The local short-term impacts and use of resources by the 
implementation of the proposed action are consistent with the long term goals and objectives of 
the plan for future continued mobility, productivity and economic growth. 

M. Irreversible and Irretrievable Commitment of Resources  

The construction of the Preferred Alternative or other build alternative would require the 
irreversible and irretrievable commitment of natural, human and fiscal resources.  The build 
alternatives would require the commitment of land for the construction of the highway, which is 
considered an irreversible commitment during the time period the land is used for a highway 
facility.  If a greater need for the land should arise, or the highway no longer be needed, the land 
could be converted to another use; however, this scenario is not anticipated. 

Fossil fuels, labor, highway construction materials, and natural resources will be expended 
during the construction of a build alternative.  The materials used in highway construction are 
irretrievable; however, these materials are not in short supply and their use should not have long 
term impacts on continued availability of these materials.  The build alternatives would require 
an irretrievable use of federal and state funds for the purchase of right of way, construction 
materials, and construction labor.  Upon completion, funds would be required for routine 
maintenance.  The commitment of these resources is based on the benefits that would be 
conferred upon the local and regional residents, commuters, travelers and businesses as a result 
of the proposed improvements.  The benefits, which outweigh the burdens of expenditure and 
loss of these resources, would include safety, increased mobility, accident reduction, separation 
of through traffic, management of truck traffic, and improvements in traffic flow.    




