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G. Traffic, Travel Patterns and Toll Diversions 
 
A summary of existing and anticipated traffic is included in Chapter I, Purpose and Need. The 
following section details the traffic analysis performed for the project.  
 
1. Traffic Forecasts 
 
Year 2030 traffic forecasts were developed for all of the alternatives using Delaware’s state-of-
the-art regional transportation model, which is maintained by the DelDOT. DelDOT’s regional 
transportation model, commonly referred to as the Peninsula Model because it encompasses the 
entire Delmarva Peninsula, is based upon the latest approved land use projections for the region 
and includes all roadway improvement projects listed in the state’s Capital Improvements 
Program FY 2005-2010 Final.  For the US 301 analysis, the state’s B model was used, which is 
the most up-to-date version of the Peninsula Model. DelDOT conducted a large scale origin-
destination study throughout the US 301 project area in November 2004; the results of that study 
were used to help calibrate the Peninsula Model to reflect observed traffic patterns on the roads 
being studied. 
 
For the study of travel patterns and traffic diversions, DelDOT’s Peninsula Model was 
supplemented by a proprietary multi-state model originally developed for the Maryland 
Transportation Authority (MdTA).  This model provided an expanded coverage area, including 
the Washington, D.C. and Baltimore, Maryland metropolitan areas, for use in evaluating the 
impacts of this project on regional travel patterns.  The multi-state model also provided 
additional detail by explicitly modeling the behavior of heavy truck traffic under tolling, a 
feature not currently available in the Peninsula Model. 
 
a. Land Use 
 
The approved land use projections that are used in the regional transportation model are provided 
by the Wilmington Area Planning Council (WILMAPCO), the regional transportation planning 
agency (Metropolitan Planning Organization) for Cecil County, Maryland and New Castle 
County, Delaware. For this analysis, DelDOT carefully reviewed the approved land use 
projections with the most recent list of individual proposed and approved developments south of 
the C&D Canal (Section A.2). The data matched well, with one exception: the Westown Project, 
a large, mixed use project in Middletown including approximately 2,400 residential units and 
educational, retail, commercial and industrial uses. While the Westown development will be 
considered by WILMPCO when they update their approved land use projections in 2006, it was 
not included in the approved version of WILMAPCO’s land use projections that were available 
when the traffic forecasts were developed for this document. Therefore, the regional model was 
adjusted to include the proposed Westown development. 
 
b. Network/Roadway Improvements 
 
In July 2005, the Delaware State Senate passed Senate Bill No. 190, which amended Chapter 14 
of the Delaware Code to allow tolls to be collected on US 301 between Maryland and the tolled 
portion of SR 1 (see 2 Del. C. §1403(6)).  Accordingly, the Peninsula Model was also adjusted to 
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include tolls on US 301 at the state line and on all of the north-serving ramps at each of the 
interchanges south of the C&D Canal along the future access-controlled US 301.  US 301 is 
assumed to be a toll facility for all of the alternatives evaluated (Chapter II, Alternatives). 
 
c. Daily Forecasts 
 
Daily traffic forecasts were developed using the output from the Peninsula Model applying the 
adopted traffic forecasting methodologies outlined in NCHRP 255 – Highway Traffic Data for 
Urbanized Area Project Planning and Design (Transportation Research Board). These 
procedures are recognized as the accepted practice for developing future traffic volumes for 
planning and design purposes. These procedures refine the raw traffic forecasts from the regional 
transportation model based on recent existing traffic count data. For the US 301 Project, an 
extensive data collection effort was undertaken, obtaining 2005 traffic data at over 30 
intersections (peak hour data) and on more than 100 roadway links (daily traffic data). The large 
database of current traffic data enabled a determination of specific traffic flow characteristics 
(truck percentages, peak hour factors, directional distributions, and the percentage of daily traffic 
that is present in the AM and PM peak hours) on individual roadway links. The Peninsula Model 
also provides sufficient level of detail to allow the projection of the future (2030) percentage of 
trucks on each roadway link. Table III-56 provides a comparison of 2030 daily traffic volume 
projections at numerous locations throughout the project area for each of the retained 
alternatives. Figure III-22 shows the locations of these key roadway segments.  
 

Table III-56: 2030 Daily Traffic Projections (ADT)1 
2030 Projections Roadway Segment 2003 

Existing No-Build Yellow Purple Brown Green 
1 US 301 at DE/MD State Line 10,300 17,400 18,200 19,400 19,800 19,800 
2a Existing US 301, North of Middletown 18,300 38,900 32,900 23,100 24,000 21,300 
2b New US 301, North of Middletown 2   37,600 53,700 56,000 56,700 
3a Boyds Corner Road, West of Cedar Lane 12,100 27,500 20,900 20,400 18,900 18,100 
3b New US 301, West of Cedar Lane 2   33,400 31,200 34,000 42,200 
4 Cedar Lane, South of SR 896 4,500 9,700 6,100 5,600 5,500 4,500 
5 Choptank Road, North of Middletown 3,100 15,200 12,800 5,300 5,100 5,100 
6 SR 299, West of SR 1 17,300 26,600 16,700 15,900 15,600 13,600 
7 Summit Bridge 26,300 65,500 58,100 64,000 64,000 59,500 
8 SR 896, North of Porter Road 30,400 59,200 52,400 55,800 55,900 52,700 
9 SR 896, South of Old Baltimore Pike 35,200 54,500 49,100 50,200 49,500 48,900 

10 I-95, East of SR 896 117,500 166,800 164,400 165,600 165,000 164,500 
11 I-95, East of SR 72 117,500 188,600 185,700 186,200 186,300 184,800 
12 SR 1, South of SR 896 38,900 63,000 54,600 53,000 53,100 51,300 
13 US 13, South of SR 896 24,500 42,600 39,400 39,400 39,200 37,700 
14 SR 1 Bridge  55,200 89,500 100,500 98,000 96,900 104,300 
15 St. Georges Bridge (US 13) 10,500 21,600 21,500 21,500 20,800 19,600 
16 SR 1, South of SR 72 62,000 99,000 108,200 107,000 107,300 111,400 
17 SR 1, South of US 40 47,300 84,100 93,600 92,200 92,100 96,000 
18 SR 1, South of SR 273 65,800 104,200 110,300 108,900 108,900 111,800 
1. Projections are forecast with Westown development added and with ramp and mainline tolls.  
2. Roadway segment is located on build alternative; existing and No-Build are not applicable.  
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d. Peak Hour Forecasts 
 

Year 2030 peak hour forecasts were developed for numerous intersections and roadway links for 
each of the project alternatives and used as the basis for conducting traffic capacity analyses. The 
peak hour volumes were generated by factoring the daily traffic projections based on the detailed 
existing traffic data collected (truck percentages, peak hour factors, turning movement volumes, 
directional distributions, and the percentage of daily traffic that is present in the AM and PM 
peak hours).   

 
2. Traffic Analysis  
 
a. Methodology 
 
Traffic congestion for this project was quantified using the capacity analysis procedures 
contained in the 2000 Highway Capacity Manual (HCM) (Transportation Research Board), the 
state and national standard for evaluating traffic operations. Capacity analyses were performed 
for all key roadway links and all key intersections south of the C&D Canal, as well as at select 
locations on or near SR 896 and SR 1 north of the Canal.  Capacity computations were 
performed for all mainline roadway sections (freeways, multilane highways and two-lane 
highways), and for all freeway ramp and weaving sections using the Highway Capacity Software 
(HCS), version 4.1d (© 2003 by the McTrans Center, University of Florida). This traffic analysis 
software, which is based on the HCM procedures, is used extensively by public and private 
agencies, including DelDOT.  All signalized and unsignalized intersections were analyzed using 
Synchro version 6.0, Build 612 (© 1993-2003 by Trafficware). Like the HCS, Synchro is also 
based on HCM procedures and is widely used and accepted by public and private agencies, 
including DelDOT.  
 
All traffic analysis results for this project are reported in terms of Level of Service (LOS). Level 
of Service is a measure of the efficiency of traffic flow through an intersection or along a 
roadway segment. LOS are represented by letter grades ranging from A (best) through F (worst). 
Factors influencing LOS include traffic characteristics (e.g., volumes, direction distribution, and 
vehicle type) and roadway characteristics (e.g., number and width of lanes, terrain, design speeds 
and passing zones). 

 
b. Results 

 
A total of 26 intersections, ten roadway segments and one interchange were analyzed south of 
the C&D Canal. Table III-57 and Figure III-22 summarize the capacity analysis results for key 
locations south of the C&D Canal for all of the alternatives.  
 
Capacity analyses were also performed at locations north of the C&D Canal on the SR 896, I-95 
and SR 1 corridors; seven intersections, eight roadway segments and one interchange were 
analyzed. Table III-57 and Figure III-22 also summarize the capacity analysis results for key 
locations north of the C&D Canal for all of the alternatives. 
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Table III-57: Traffic Peak Hour Operational Analyses at Key Locations 
2030 Projections LOS Location Time 

Period 
2003 

Existing No-Build Yellow Purple Brown Green 
AM E A A A A A 1 US 301 at DE/MD State 

Line1 PM E A A A A A 
AM C C C B B B A US 301/SR 2992 

PM C C C B B B 
AM E E E E E E 2a US 301, North of 

Middletown PM E E E E E E 
AM   B C C C 2b Bypass, North of 

Middletown PM   B C C C 
AM D D C C C B B US 301/SR 896 (Boyds 

Corner Road) 3 PM D E D C C C 
AM B E C    C US 301/SR 896/SR 154 

PM A B D    
AM E E E E E E 3a Boyds Corner Road, West 

of Cedar Lane PM E E E E E E 
AM   B B B B 3b Bypass, West of Cedar Lane 
PM   B B B B 
AM C E D D D C 4 Cedar Lane, South of SR 

896 PM C E D D C C 
AM C E E C C C 5 Choptank Road, North of 

Middletown PM C E E D D D 
AM E E E E E E 6 SR 299, West of SR 1 
PM E E E E E E 
AM B E D D D D 7 Summit Bridge5 

PM B D D D D D 
AM E F F F F F D SR 896/Porter Road 

PM E F F F F F 
AM B D D D D D 8 SR 896, North of Porter 

Road PM B C C C C C 
AM C E D D D D 9 SR 896, South of Old 

Baltimore Pike6 PM B C C C C C 
AM F F F F F F E SR 896/Old Baltimore 

Pike PM E F E E E E 
NB SR 896 to 
NB I-95 merge AM C C C C C C 
SB I-95 to SB 
SR 896 diverge PM B C C C C C 

AM E D D D D D 
F SR 896/ 

I-956,7 
SB SR 896 over 
I-95 weave PM F E E E E E 

AM C D D D D D 10 I-95, East of SR 8966 

PM C C C C C C 
SR 72 to NB 
I-95 merge AM  C C C C C 

G I-95/ 
SR 72 SB I-95 to 

SR 72 diverge PM  D D D D D 

AM C D D D D D 11 I-95, East of SR 72 
PM B D D D D D 
AM B B A A A A H SR 1/SR 2998 

PM B B A A A A 
AM B D C C C C 12 SR 1, South of SR 896 
PM B C C C C C 
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facilities.  These values were combined with the values presented in Table III-60 to determine an 
overall accident rate (including existing and proposed routes) for each alternative.  Table III-61 
lists the accident rates for existing conditions and the projected accident rates for the No-Build 
Alternative and each of the four build alternatives.  The results indicate that each of the build 
alternatives is expected to result in a lower overall accident rate compared to existing conditions 
and the No-Build Alternative.  The Brown Alternative is anticipated to achieve the lowest 
projected accident rate per million-vehicle-miles (MVM). 
 

Table III-61: Existing (2003) and Estimated 2030 Accident Rates along  
Major Study Area Routes 

Alternatives 

Alternative Existing 
(2003) No-Build Yellow Purple Brown Green 

Accidents 
per MVM 1.37 1.40 1.25 1.23 1.15 1.20 

 
The values presented in Table III-60 and Table III-61 account for all reported accidents, 
including property damage accidents, personal injury accidents, and fatal accidents.  Accident 
estimates specifically regarding injuries and fatalities are more difficult to quantify.  However, it 
is anticipated that the number of serious accidents would be reduced proportionally as the overall 
number of accidents is reduced.  Furthermore, because each of the build alternatives separates 
truck traffic from local traffic and the severity of an accident generally increases when a heavy 
vehicle collides with a smaller vehicle, having a reduced percentage of heavy vehicles in the 
traffic stream should further reduce the likelihood of injury and fatal accidents under the build 
alternatives.   
 
4. Travel Patterns 
 
a. Existing Conditions 
 
The introduction of a new 4-lane, tolled limited access US 301 from the state line to SR 1 has the 
potential to alter both local traffic patterns within the project area as well as long-distance 
regional travel patterns by shifting traffic between I-95 and US 301.  To evaluate these potential 
changes, the project team utilized both the existing DelDOT Peninsula Model and a larger  multi-
state transportation model, which included the I-95 and US 301/US 50 corridors as far south as 
Washington, D.C.  The issues examined included potential shifts in travel on regional and local 
routes following implementation of a build alternative and the sensitivity of auto and truck 
volumes to different toll rates at the proposed toll plaza on US 301 near the state line.  Based on 
the results of these studies, the US 301 Project Team developed a range of potential mitigation 
measures to minimize the impacts on potential diversion routes.   
 
Within the project area there are four main routes for north-south travel: US 301, SR 71, US 13 
and SR 1 listed below. 
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• US 301 enters southern New Castle County on the west side at the Delaware/Maryland 
state line and travels through the west side of the Town of Middletown, parallel to the 
Norfolk Southern rail alignment.  US 301 crosses the C&D Canal on the Summit Bridge.  
Approximately 5 miles north of the Canal, US 301 joins US 40 and continues east, 
terminating at US 13. 

• SR 71 traverses New Castle County from its beginning at US 13 south of Townsend, 
passes through Middletown and across the C&D Canal on the US 301 alignment, and 
terminates at US 13 at Tybouts Corner.  

• US 13 traverses the entire state from the southern border of Delaware and Maryland in 
Sussex County to the northeastern border of Delaware and Pennsylvania.  About 4.5 
miles west of the Summit Bridge (US 301), US 13 crosses the Canal on the St. Georges 
Bridge. 

• SR 1 is a limited access tolled highway.  SR 1 parallels US 13 from south of Dover to 
Churchmans Crossing at I-95, a distance of 51 miles.  SR 1 crossed the Canal on a tolled 
bridge just west of the St. Georges Bridge.   

 
An additional important north-south travel route that is affected by regional traffic patterns is 
MD 213, which extends along Maryland’s Eastern Shore through Queen Anne’s, Kent and Cecil 
Counties.   
 
East-west travel through the project area primarily takes place on two-lane local roads.  SR 299, 
which enters Delaware from Kent and Cecil Counties in Maryland, joins US 301 to Middletown, 
where it turns east-west to continue through Middletown (as Main Street) to interchange with 
SR 1 before entering Odessa.  Churchtown Road and Boyds Corner Road (SR 896) cross the area 
north of Middletown, approximately 3 miles south of the Canal, interchange with SR 1 on the 
east, and terminate at SR 9.  At the Delaware line, Churchtown Road is designated as MD 310, 
Cayots Corner Road, and terminates at MD 213.  
 
Between the state line and Boyds Corner Road, US 301 is a two-lane road, with no access 
control and numerous driveways.  North of Boyds Corner Road, US 301 is a four-lane road with 
no access control.  There are five traffic signals along existing US 301 south of the C&D Canal 
and four north of the Canal before US 40.  There are currently no tolls on any part of US 301 in 
Delaware. 
 
Existing traffic volumes were evaluated at the I-95 Newark Toll Plaza, US 301 at the state line, 
and at various alternate routes to existing US 301.  Table III-62 shows the estimated daily 
volume of cars and trucks on each route.   
 

Table III-62: Daily (2006) Traffic Volumes  
Route Autos Trucks Total 
I-95 Toll Plaza 70,880 10,690 81,570 
US 301 at state line 11,900 4,840 16,740 
MD 213 (north of Cecilton) 4,710 1,040 5,750 
MD 282 at state line 2,190 190 2,380 
MD 330 1,110 280 1,390 
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Existing traffic in the study area was evaluated to determine the percentage of truck versus 
automobile traffic.  Data collected on US 301 at the state line shows that automobiles account for 
73% of traffic and trucks 27%.  At the I-95 Toll Plaza, automobiles account for 87% of traffic 
and trucks 13%.   
 
b. Methodology for Evaluation of Impacts 
 
Data Collection 
 
To adequately evaluate the potential for changes in travel patterns due to the US 301 project, a 
significant data collection effort was undertaken.  Existing traffic volumes were collected on 
numerous routes throughout the study area.  Travel time data was collected on both local and 
regional competing routes for use in estimating the utility of these routes.  A postcard Origin-
Destination (O-D) Survey was conducted on US 13, at the toll-free ramps south of the C&D 
Canal, in July 2006.  This O-D survey was used to help establish the tolling characteristics of 
drivers in the study area, and found that local auto trips are much more likely to divert around 
tolls than regional or long-distance trips.  
 
Visual surveys were conducted on potential diversion routes.  Existing speed limits, truck 
restrictions, and important geometric characteristics were among the data collected on these 
visual surveys.  These surveys were used to ensure that these facilities were modeled 
appropriately during the forecasting process. 
 
Travel Forecasting 
 
The travel forecasting process for evaluating the effects of US 301 on travel patterns involved 
the use of two forecasting models: the DelDOT Peninsula Model, which is the basis for all the 
US 301 projections in this DEIS but which does not explicitly model autos and trucks separately; 
and an “Expanded” Peninsula Model, developed by the US 301 Project Team, which 
incorporates a set of proprietary toll elasticity equations, and which extends the modeling 
coverage area to Washington, D.C. to capture the primary decision point between I-95 and 
US 301 for long-distance trips, which also separately models auto and truck traffic.  The output 
from the multi-state model was used to estimate the expected shift in traffic from I-95 to US 301, 
as well as the truck diversion patterns in the project area.  
 
Projected 2030 traffic volumes were developed for the project area to evaluate the alternative 
alignments.  Additionally, 2030 traffic volumes were projected for a series of local routes in 
Maryland that were identified as potential diversion routes during the modeling process.  The 
projected traffic volumes for these routes are summarized in Figure III-23. 
 
c. Results 
 
No-Build Alternative 
 
By not addressing the Purpose and Need of congestion relief, the No-Build Alternative would 
affect travel patterns.  Traffic volumes on existing US 301 are projected to increase significantly 
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(by over 90%) by 2030, resulting in increased congestion in the Middletown area.  This 
congestion is likely to encourage drivers to seek alternate routes around the congested areas, 
resulting in increased traffic on other routes.  For example, the congestion on US 301, combined 
with the growth in housing and population in southwestern Cecil County and northwestern Kent 
County in Maryland, results in a significant increase in traffic from existing levels on MD 213 in 
Maryland. 
 
Build Alternatives 
 
All of the proposed build alternatives will result in changes in travel patterns within the project 
area.  The new US 301 will be a limited access road with a mainline toll plaza near the 
Delaware/Maryland state line and toll plazas on the north-serving ramps at all the interchanges. 
The construction of a new major thoroughfare will provide significant additional traffic carrying 
capacity and will provide a new alternative route for motorists using many existing roads 
(existing US 301, SR 896 (Boyds Corner Road), SR 299, plus a number of smaller two-lane local 
roads).  The proposed US 301 will also provide improved connectivity between existing US 301 
in Maryland and SR 1/I-95 via a limited access facility, making it a more attractive route for 
longer distance (regional) travel.  However, the introduction of interchange ramp tolls will have 
the opposite effect; discouraging some motorists from using the new facility.  Similarly, the 
implementation of mainline tolls on US 301 will also create the potential for travel diversion to 
alternate routes.  A comparison of data in Table III-56 between the Existing, No-Build, and 
Build conditions demonstrates this change in travel patterns. Additional information is provided 
below.  
 
Toll Facilities 
 
The introduction of a toll on new US 301 has the potential to divert traffic to alternate routes, 
particularly trucks, which generally pay higher tolls than autos and which are, therefore, more 
likely to divert around a toll barrier.  Accordingly, early in the project development process, the 
US 301 Project Team identified several local roads in Delaware that should have truck 
restrictions to discourage trucks from leaving US 301 to avoid paying a toll.  A preliminary 
assessment indicated that the highest potential for auto diversions is on local routes, particularly 
Sassafras Road and MD 282 (Warwick Road), close to the mainline US 301 toll plaza; while the 
highest potential for truck diversions (given the network of assumed truck restrictions on nearby 
local roads) appears to be on MD 213, which connects to US 40, and MD 330, which connects to 
SR 6 and eventually US 13 in Delaware.  The magnitude of these diversions is summarized in 
Figure III-23.  
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Improved Connectivity for Through Traffic 
 
The new tolled US 301, with controlled access, would provide enhanced freeway connectivity 
from the Maryland/Delaware state line to SR 1, just south of the C&D Canal.  SR 1 is also a 
freeway facility, which ties directly into I-95, the primary north-south corridor on the east coast.  
By providing a bypass of the congested segment of existing US 301 and a direct connection to 
SR 1, the new facility has the potential to attract long-distance traffic away from I-95, which is 
heavily utilized and prone to periods of congestion in the metropolitan areas of Washington, 
D.C. and Baltimore, Maryland.  Currently, travel time is approximately 5-15 minutes faster using 
I-95 rather than US 301 from Washington, D.C. to Wilmington, Delaware.  With the 
implementation of a US 301 build alternative, this difference is expected to decrease.  
Additionally, a number of improvements to SR 1 and I-95 are planned that would further 
improve the travel time for through traffic entering Delaware on US 301 regardless of the 
alternatives for the US 301 project. These planned improvements are listed on Table III-63. 
 

Table III-63: Planned Improvements in Project Area 
Location Planned Improvement Schedule 
SR 1 Widened from the US 13/SR 1 split to I-95 2010-2030 
I-95/SR 1 Interchange Reconstructed 2009-2011 
I-95  from SR 1 to I-495 Widened with an additional lane in each direction 2007-2008 
I-95 Widened to provide 2/3 lane collector-distributor lanes 2015-2030 
Source: DelDOT Capital Improvements Program FY 2005-2010 Final 
 
This improved connectivity could be offset somewhat by the inclusion of a toll on new US 301 
in Delaware.  However, based on the existing toll rates structures on US 301 and I-95 (currently, 
it is $5 to $7.50 cheaper for autos to travel on US 301 and $18 to $28 cheaper for trucks,  
depending on the direction of travel) , it is expected that the total tolls on new US 301 would still 
be considerably lower than those on I-95.  The travel forecasting results indicate a 4% increase in 
daily traffic in 2030 crossing the Chesapeake Bay Bridge on US 50/US 301 with a US 301 build 
alternative when compared to the No-Build Alternative, and a corresponding 3% decrease in 
daily traffic crossing the Susquehanna River on I-95 in Maryland with a US 301 build alternative 
when compared to the No-Build alternative.  This shift in traffic from I-95 to US 301 is most 
likely the result of the travel time savings that would result on the US 301 corridor due to the 
proposed improvements.  A study of the sensitivity of this shift to the toll rate on US 301 found a 
low elasticity, with only a 1% decrease in traffic on the Bay Bridge across the entire range of 
tolls studied.  
 
• Auto Diversions 
 
MD 282 (Warwick Road) is the facility which is projected to have the most significant increase 
in auto traffic due to the construction of the new US 301 facility.  Traffic is projected to increase 
from 1,650 under the No-Build alternative to 6,000 with a new US 301.  Approximately 15% of 
the projected 2030 traffic on MD 282 in the Warwick, Maryland area would be from US 301, 
which would divert onto Sassafras Road to avoid the toll plaza.  The remaining traffic is local 
traffic from the southern Cecil County and northern Kent County areas.  Under the No-Build 
alternative, this traffic tends to avoid the US 301 corridor and uses MD 213 instead for north-
south travel to avoid congestion in the Middletown region.  With the US 301 improvement; a 
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portion of this local traffic would shift back to US 301, accessed via MD 282, resulting in a 
significant increase in traffic projected for MD 282.  Correspondingly, upon completion of a US 
301 build alternative, a significant reduction in auto traffic is projected for the MD 213 corridor 
north of MD 282 when compared to the No-Build Alternative. 
 
• Truck Diversions 
 
MD 213 and MD 330 are the two primary truck diversion routes identified during the modeling 
process.  MD 213 and MD 330 are two-lane roads which tie into alternate toll-free routes 
through Delaware. As noted previously, during the modeling process, a series of new axle-based 
truck restrictions were assumed in the model on a number of the local roads in Delaware around 
the mainline US 301 toll plaza; this truck restriction plan was developed based on a structural 
evaluation of pavement cores that showed these local roads could not physically carry any 
significant truck volumes.  These proposed truck restrictions have been adopted as part of the 
diversion mitigation plan.   
 
d. Mitigation 
 
DelDOT’s goal is to keep as much traffic as possible on the new US 301 facility proposed under 
the Build Alternatives.  To facilitate this, a number of key design features, including median 
separation and open road tolling (ORT), are being considered to enhance the attractiveness of the 
build alternatives for through traffic.  Additionally, the planned improvements to SR 1 and I-95, 
while not part of the US 301 project, would help to create a high-speed freeway system from 
where US 301 enters Delaware to I-95.  This contrasts with the existing uncontrolled access 
US 301 from the state line to US 40.  While these features are likely to attract and keep traffic on 
US 301, there remains the potential for traffic diversions due to the toll facility. 
 
A Toll Diversion Working Group, including local elected officials from Maryland, residents, and 
Maryland transportation agencies, was formed to address the potential traffic diversion issues 
identified during this evaluation (see Chapter IV, Section 5).  As the Working Group 
progressed through its efforts and the traffic forecasts showed relatively minor differences in 
truck and auto volumes on most of the roads in Maryland (when comparing future No-
Build/Non-Toll forecasts with future Build/Toll forecasts), the focus shifted from potential toll 
diversions due to the US 301 build alternatives to a more immediate concern related to truck 
traffic diversions to avoid a pair of truck weigh and inspection stations on US 301: Maryland is 
currently constructing a southbound US 301 weigh station that is scheduled to be operational in 
the Fall of 2006, and Delaware plans to open a weigh and inspection station on northbound US 
301 in 2007.  Therefore, the series of recommendations developed by the Working Group to be 
incorporated into the US 301 project focus on the weigh and inspection stations; however, these 
same recommendations should be useful in mitigating future toll diversions associated with the 
US 301 build alternatives. The recommendations of the Working Group are as follows. 
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Traffic Monitoring Program 
 
A traffic count program is recommended to collect data (vehicle types, volumes, and speeds) 
before and after the opening of each of the US 301 Weigh and Inspection stations, the Virtual 
Weigh Stations (see below), and US 301 toll plaza proposed under the build alternatives. 
 
Truck Restriction Signage 
 
The evaluation and implementation of additional truck restrictions on local roads in both 
Maryland and Delaware which may qualify for axle-based restrictions are recommended.  
Coordination will be required for county roads. These routes include: 
 

• Bunker Hill Road • Green Giant Road 
• Middle Neck Road • Caldwell Corner Road 
• Warwick Road • Ebenezer Church Road 
• Strawberry Lane • Lloyd Guessford Road 
• Levels Road • Chesapeake City Road 

 
Consideration should be given to posting truck length restrictions on MD 213. There should be 
ongoing communication between the Maryland State Highway Administration, DelDOT, Cecil 
and Kent counties, and the municipalities on the issues raised and discussed by the Working 
Group. 
 
Excessive Speeds on MD 282 
 
Consideration should be given to various engineering measures along MD 282 from Cecilton to 
Warwick to address excessive traffic speeds. 
 
Virtual Weigh Stations 
 
The construction and operation of a reasonable number of Virtual Weigh Stations (VWS) (1-3 
sites northbound & southbound corresponding with the mainline weigh stations) on those routes 
identified through the Traffic Monitoring Program as having significant truck diversions due to 
the opening of the US 301 Weigh and Inspection Stations, either in Maryland or Delaware.  At a 
minimum, VWSs should be installed in both directions on MD 213 south of Cecilton. 
 
Enhanced Truck Enforcement Efforts 
 
Delaware should provide additional staffing and extended hours of operation at the northbound 
US 301 Weigh and Inspection Station to better match the proposed staffing level and shifting 
hours of operation at Maryland’s southbound Weigh and Inspection Station. 
 
Both Maryland and Delaware should provide sufficient dedicated enforcement (officers) to 
adequately monitor and enforce the Virtual Weigh Stations (VWS) and the truck restrictions on 
local roads, thereby discouraging diversion. 
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The Working Group encourages Maryland to explore ways to make funding available for 
additional local law enforcement staffing (new hiring) and equipment to support the Maryland 
State Police (MSP) in enhanced truck enforcement efforts.  
 
The Working Group encourages DelDOT to seek additional funding for truck diversion 
enforcement. 
 
Sassafras Road at US 301 
 
The full median closure at the junction of Sassafras Road and US 301 and the full closure of 
Sassafras Road just west of US 301, including the implementation of U-turns on US 301 north 
and south of MD 299 (the US 301/MD 290 intersection may provide an alternate location for 
U-turns on southbound US 301) and including the provision for right turns to/from Sassafras 
Road via the truck weigh and  inspection station ramps.  Emergency vehicle access should be 
carefully considered 
 
H. Energy 
 
There would be no noticeable difference in energy consumption among any of the build 
alternatives.  Initially, the No-Build Alternative would require the least amount of energy 
expended compared to the considerable energy consumed during construction of a build 
alternative.  In the long term, however, the energy expended due to projected traffic congestion 
in the design year due to the No-Build alternative is likely to exceed the energy expended with 
one of the build alternatives in place, and may exceed the initial energy expended for 
construction. 
 
I. Temporary Construction Impacts 
 
There would be no temporary construction impacts from the No-Build Alternative.  Each of the 
build alternatives would have temporary impacts on resources, residences, businesses and 
travelers within the immediate vicinity of the project due to construction activities.  These 
impacts would include traffic detours, potential air and fugitive dust emissions, increased noise 
levels, impacts to the socioeconomic and natural resources, and impacts to visual quality. 
 
1. Traffic Detours and Maintenance of Traffic 
 
Traffic detours and road closures during construction would create temporary inconveniences for 
residents, business owners and travelers.  Maintenance of traffic plans will be developed during 
final design of a build alternative to mitigate access impacts and minimize traffic delays 
throughout the construction zones.  These plans would include appropriate signs, pavement 
markings, worker safety barriers, and media announcements.  Access to all businesses and 
residences would be maintained throughout the scheduled construction periods. 
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2. Air Emissions 
 
The operation of heavy equipment would have minor, temporary impacts on air quality during 
the construction of a build alternative.  The primary impact would be windblown soil and dust in 
active construction zones, and the second source of air emissions would be from increased levels 
of machinery exhaust pollutants. 
 
Measures would be taken to reduce levels of fugitive dust and windblown soil generated during 
construction by wetting disturbed soils, staging soil disturbing activities, and prompt re-
vegetation of disturbed areas.  The contractors, in accordance with state and federal regulations, 
would control emissions from construction equipment. 
 
3. Construction Noise  
 
Temporary noise impacts would occur in the project area during construction of a build 
alternative.  Sources of noise would include earth-moving equipment, vibratory rollers, pavers, 
trucks, pile-drivers, jackhammers, and compressors. 
 
In most cases, the effect of increased noise levels associated with construction equipment is 
limited to within 300 feet of the source.  To limit the effects, construction activities would 
typically be limited to weekday daylight hours in accordance with local ordinances.  Some 
mitigation measures that may be employed to minimize the temporary construction noise include 
adjustments to equipment, provision of temporary noise barriers, distribution of noise events, 
good communication with the public, and monetary incentives to contractors.  These measures 
could be examined during final design to minimize annoyances from temporary noise impacts. 
 
4. Construction Impacts on Natural Resources 
 
Temporary construction-related impacts to soils, wetlands, and surface waters would be 
anticipated to occur as a result of the implementation of a build alternative.  Temporary and 
permanent impacts to natural resources have been addressed throughout this section.   
 
Temporary impacts to soils could include increased erosion potential in areas cleared of 
vegetation for construction activities.  Standard erosion and sediment controls measures would 
be implemented in accordance with state and local regulations to minimize adverse effects.  Soil 
compaction could also occur in areas set aside as contractor staging areas.  Temporary staging 
areas would be restored to their previous condition upon completion of the project. 
 
Temporary construction impacts to wetlands could occur indirectly as a result of increased 
sedimentation, any construction work in-stream or within wetlands related to construction of 
abutments or bridges, and temporary construction crossings.  The use of surface mats, clean rock 
fills and other measures would be determined during final design to minimize temporary impact 
areas.  Native vegetation would be reestablished upon completion of the construction. 
 
Temporary impacts to surface waters would be anticipated due to construction-related activities.  
Temporary impacts would result from temporary stream crossings, dikes and cofferdams, 
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temporary channel relocations, and increases in suspended solids from increased soil erosion, 
and sedimentation.  Runoff from disturbed areas could contain high sediment loads, which could 
affect the numbers and diversity of organisms in the aquatic environment.  Physical impacts such 
as temporary crossings and installed cofferdams would disrupt the natural stream flow and could 
affect fish migrations through the areas, could eliminate benthic macro-invertebrates during the 
construction period and for a short time thereafter while the areas are naturally repopulated.  
Changes in channel widths as a result of coffer dam installations may result in excessive 
scouring and generate sediment impacts downstream from the disturbance location.   
 
During final design, efforts to avoid these impacts would include design of structures to limit the 
amount of work needed to be performed in streams.  Erosion and sediment control measures 
would limit the amount of runoff from disturbed areas. Restoration and mitigation of temporary 
impacts to surface waters following completion of construction activities would be completed in 
accordance with the requirements of the Section 404 permit. 
 
J. Secondary and Cumulative Effects Analysis (SCEA) 
 
Secondary (or indirect) impacts are described in the CEQ regulation (40 CFR § 1508.8(b)) as 
those effects “…caused by the action and are later in time or farther removed in distance, but 
are still reasonably foreseeable.” 
 
The CEQ regulations define cumulative effects as “…the impact on the environment which 
results from the incremental impact of the action when added to other past, present, and 
reasonable foreseeable future actions regardless of what agency (Federal, or non-Federal) or 
person undertakes such actions.” (40 CFR 1508.7 and Federal Highway Administration January 
2003 Memo) 
 
A secondary and cumulative effects analysis (SCEA) was conducted to evaluate these effects on 
the environment which may result from the US 301 project and other past, present and 
reasonably foreseeable actions.  Guidance for this analysis was obtained from the following 
publications: 
 

o Council on Environmental Quality’s (CEQ) regulations (40 CFR Sections 1500-1508) 
implementing the procedural provisions of the National Environmental Policy Act 
(NEPA) of 1969, as amended (42 U.S.C. Sections 4321 et seq.) 

o Council on Environmental Quality 1997 guidelines, Considering Cumulative Effects 
Under the National Environmental Policy Act. 

o Federal Highway Administration Position Paper: Secondary and Cumulative Impact 
Assessment in the Highway Project Development Process, April 1992. 

 
1. SCEA Scoping 
 
Scoping for secondary and cumulative effects consisted of identifying the geographic area 
(geographic boundary) and the time frame (temporal boundary) for which the analysis is to be 
conducted.  Environmental resources impacted directly or secondarily by the project form the 
basis for resources that are examined in the SCEA, including natural and human resources.  An 
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investigation was also conducted to identify other projects and “reasonably foreseeable future 
actions” that could have an influence on the resources within the SCEA boundary to assess 
potential cumulative effects. 
 
a. Geographic Boundary 
 
The geographic boundary for the SCEA (referred to as the SCEA Boundary), or the area in 
which secondary and cumulative effects were analyzed, is a synthesis of resource boundaries. 
The SCEA boundary, shown in Figure III-24, is based on overlays of multiple sub-boundaries, 
including the 2000 Census tract boundaries, planning district boundaries the region’s watershed 
and sub-watersheds, and the area of traffic influence.  Each sub-boundary represents a group of 
resources that could be secondarily or cumulatively affected by the project. 
 
Planning district, census tract, and state, county and municipal boundaries were overlaid and 
incorporated in the SCEA boundary to capture the extent of the socioeconomic and cultural 
resources potentially affected by the US 301 project.  The watersheds and sub-watershed 
boundaries represent the natural environmental resources potentially affected by the project.  
Lastly, the area of traffic influence (ATI) is based on potential changes in traffic volumes by 
Traffic Analysis Zones (TAZs).  The ATI is incorporated in the SCEA boundary to represent the 
area in which vehicular traffic could be affected by the build alternatives.  The ATI is the most 
important sub-boundary because resources located beyond the ATI will not be affected by the 
project, and, in general, no other sub boundaries extend beyond the ATI.   
 
The synthesis of the overlaid information results in a SCEA boundary appropriate for the 
analysis of cumulative effects and possible secondary effects from the US 301 project.  The 
SCEA boundary encompasses 172,952 acres (270 square miles) and includes the entire US 301 
project area. 
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b. SCEA Temporal Boundary (Time Frame) 
 
The time frame for the SCEA considers the past, present, and reasonably foreseeable future 
actions (40 CFR 1508.7).  A review of historic population, employment and land use trends was 
undertaken to define the temporal boundary of the SCEA.   
 
The past time frame was established based on historic data that were readily available.  Historical 
population data were collected for Delaware and New Castle County to determine gross changes 
in population.  Figure III-25 shows the trend in population change increases in New Castle 
County compared to state trends and identifies the decade between 1970 and 1980 as the 
beginning of an upward trend in the relative population increases.  In 1997, New Castle County 
adopted its Unified Development Code along with, in December of that year, comprehensive 
rezoning of land below the C&D Canal from a “holding” category to Suburban and Suburban 
Reserve development categories that has enabled further expansion of development. 
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Figure III-25: Population Growth Trends in Delaware and New Castle County 
 
As the data do not identify a specific decade or event that influenced growth in the project area, 
an historical past temporal boundary of 1980 is suggested.  This date was selected based on 
population changes and trends in New Castle County and on gross land use changes that have 
been mapped since early 1980 (Gross Land Use Changes in Delaware 1992 to 1997, Delaware 
Office of State Planning Coordination, August 1999) and the present.  These land use changes 
are shown on Figure III-26.   
 
For the purpose of this analysis, the present time frame covers between 2000 and 2006.  Census 
data for the entire SCEA area is from 2000.  The most recent land use data from Delaware Office 
of State Planning Coordination is from 2002.  County development permit data bases and 
community Master Plans (all developed post 2001) were accessed to obtain planned development 
occurring within the SCEA boundary. 
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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. 
 
Potential 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-27.   
 
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% 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% must be allotted to open 
space and environmental resources with 100% 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).   
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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-20).  The SR 1 
corridor, north of the Canal, may also experience further development and infill in areas already 
being developed.  
 
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.   
 
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 a build 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 a 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.  
 
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 
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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 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 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 US 301 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. 
 
Cumulative effects include impacts on the environmental resources which will result from 
incremental impacts of the construction of the US 301 project 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 on those resources affected by the construction of one of the alternatives.  These 
resources include floodplains, waters of the US including wetlands, agricultural districts and 
preservation easements, prime farmland soils, forests, proposed State Resource Areas, Natural 
Areas, property (residences and businesses) and historic properties.   
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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 build alternatives 
range between 1.0 and 1.5 acres 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 ponds 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 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 US 301 project 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 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 
project’s alternatives 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.  
 
The build alternatives 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 regardless of the alternative.  In addition, because there are no 
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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 would contribute to cumulative effects on wetlands.  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 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% of its farmland and Maryland lost 18.8% 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.  
 
Secondary effects to farmlands within the SCEA boundary could occur as a result of the build 
alternatives.  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 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 residential 
development.  Given the current land use and pattern of land use development, the farmland 
areas most likely to 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.  Because there are 
no development projects dependent upon improvements to MD 32, secondary effects to forests 
would not occur as a result of a change to 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 from the build alternatives.  This could create a faster conversion of 
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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 build alternatives of the US 301 
project 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 of habitat or 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 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 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 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 
 
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.  There are no physical impacts to historic properties with the Purple, 
Brown or Green Alternatives.  Other effects to historic properties, such as changes in viewshed 
or noise, are discussed in Section B of this chapter.   
 
Implementation of either the Brown or Green Alternatives 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 and is currently a 
programmed DelDOT improvement for Jamison Corner Road.  
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Because there are no development projects dependent on the US 301 project, there will be no 
secondary effect caused by land use change to any cultural resources. However, the build 
alternatives may cause secondary effects on cultural 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 cultural 
resources potentially affected by development would be the same regardless of the alternative.   
 
The SCEA boundary has not been thoroughly surveyed for cultural resources.  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 cultural 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 cultural resources arise from the 
US 301 project effects together with additional, unrelated development within the SCEA 
boundary.   
 
Cumulative effects that occur to any known or unknown sites would be regulated through 
existing laws that facilitate the protection of cultural resources, such as the provisions of the 
three County’s historic preservation ordinances. Section 106 of the National Historic 
Preservation Act require 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 cultural resources, including archeological resources, for federal transportation 
projects unless there is a thorough alternatives analysis to avoid and minimize harm. 
 
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.  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 
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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, such as other portions of MD 213, within the SCEA boundary with the completion of 
a build 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 one of the build alternatives 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 a 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... 
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“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 
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. 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 a build alternative 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 
(the Plan), 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. 
 
L. Irreversible and Irretrievable Commitment of Resources  
 
The construction of a 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. 


