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MEMORANDUM OF AGREEMENT

AAAAAAA

REGARDING COOPERATIVE AGREEMENT
BETWEEN

THE DELAWARE DEPARTMENT OF TRAN SPORTATION
AND THE
SUSSEX COUNTY COUNCIL
RELATED TO THE
STATE ROUTE 1 - LAND USE/TRANSPORTATION STUDY

The purpose of this Memorandum of Agreement ("MOA”) between the Delaware
" Department of Transportatlon (Department) and the Sussex County Council (County) is
to form a basis for jointly developing the State Route 1 — Land Use /Transportation
Study and the mutual adoption and implementation of its findings. Sussex County is the
fastest growing county in Delaware. Therefore, the development of the Sussex Counfy
transportation system within the projected land use has become of Pparamount importance,
The tecent completion of the concept portion of the State Route 1 Grid Study (“Grid™),
the ongoing update of the Sussex County Long-Range Transportation Plan and the

Sussex County Comprehensive Plan, reaffirms the Department and County’s joint

interest.

The State Cabinet Committee on Statewide Planning Issues has recently determined that
the area including the SR-1 Grid will become an urban environment. The Sussex
County's sewage treatment plants for the diétricts in the SR-1 Grid area are currently
designed and built to accommodate the projected growth as established in the County’s
1997 Comprehensive Plan. Unlike incorporated areas, this area does not currently have a
plot or plan of an effective street and road network to accommodate the projected
transportation needs of the area. This MOA sets forth the framework for the Department

and the County to collectively develop, adopt, and implement such a plan.



WHEREAS, the Department has statutory responsibilities to lay out and determine the

state highway system outside of municipal boundaries, pursuant 10 L%@"@la;vare Code, §

132, to serve as the principle source of tfansportation planning, design, and construction,

and to review and approve access permits on all public roads within its jurisdiction; and

WHEREAS, the County has statutory responsibilities, under Title 9, Part I Chapter 5 and
Part IV Chapter 68 of the Delaware Code, to review and approve both commercial and

residential site plans and to coordinate with activities and programs of the State; and

WHEREAS, the Sussex County Code Chapter 99 and 115 Sets forth the approval procesé

that must contain a circulation element which examines transportation routes, which is fo

be reviewed by the Department; and

WHEREAS, the draft FY2002-2007 Delaware Department of Transportation Capital
Improvement Program includes $25 million dollars over 6 years to plan, design, obtain
right-away, and for construction improvements along the SR-1 corridor from Rehoboth

Avenue to Five Points in Sussex County, much of which is for projects not yet defined.

WHEREAS, the goal of the State Route 1 —Land Use /Transportation Study is to
develop a series of three land use projections for the Rehoboth/Lewes area and use these
scenarios to assess the travel demands for the area. The study will develop base, high, and
low land use scenarios from population and employment forecasts, current land use

trends, and current zoning and comprehensive plan guidelines; and

WHEREAS, the Department and the County will use these scenarios to better define the
“Grid” system concept previously developed. For each of the three scenarios the “Grid”
system will be defined in terms of function, lane requirements and intersection controls.
Additional transportation improvements such as public transit services and pedestrian and

bicycle facilities will also be defined for each scenario; and
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WHEREAS, the transportation improvement requirements for each scenario will be

identified and the improvements will be prioritized by the Department-«fd th; County for

project planning and development; and

WHEREAS, the Parties to this MOA believe that transportation planning and
programming must be conducted as an integral part of and consistent with the
comprehensive planning and development process, and that the process must involve

effective participation by state and local governments, private and special interest, and

the general pﬁblic; and

WHEREAS, this MOA represents & collaborative effort between the Department and the

County to effectively address joint interests in the transportation system and land use for

the Rehoboth/Lewes area.
THEREFORE, the Department and the County agree that:

L. The Department and ‘County will jointly develop the State Route 1 ~Land
Use/Transportation Study and mutually adopt and implement it’s findings into
the official Sussex County Comprehensive Plan, zoning maps, and in the
development of regulations. The final decision on land use shall be that of the

— County. -

2, The Department and the County will each appoint a represéntative to jointly lead

| the development of the State Route 1 — Land Use /Transportation Study. -

3. The appointed Department and County representatives will be the liaison to their
respective organizations to facilitate communications and share technical
information in the development and implementation of the findings of the State
Route 1 -Land Use /T ransportation Study.

4, The Department and the County will jointly hold public information/input
meetings on the State Route 1 ~Land Use /Transportation Study wherein the
proposed policies, regulations, and projects will be presented and public

participation encouraged. All public meetings will be held within the study area.
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5 The Department and the County will jointly establish a Public Advisory
Committee (PAC) that will assist in the coordination of planning’ ,;ssues associated
with the preparation of the State Route 1 — Land Use/Transportation Study.
The PAC will be co-chaired by a representative each from the Department and the

County.
Thé Department and the County shall appoint the following members of the PAC:
- a. Citizeﬁs (5 members, selected jointly by the Department and the County)
b. President of County Council (1 member)

¢. The mayors of Rehoboth Beach, Lewes, Dewey Beach, and Henlopen Acres (4 members)

" In addition, the following entities shall appoint members to the PAC:

a. Sussex County Planning and Zoning (1 member)
b. Sussex County Volunteer Fireman’s Association (1 member)
¢. Council on Transportation (1 member)
d. Sussex County Farm Bureau _ (1 member)
e. Center for Inland Bays (1 member)
f. Lewes Chambers of Commerce (1 member)
g. Rehoboth/Dewey Beach Chambers of Commerce _ (1 member)
h. Citizen Coalition ' (1 member)
i. West Side New Beginnings (1 member)
j-  Southern Delaware Home Builders Association (1 member)
k. Sussex County Association of Realtors (1 member)
The following entities shall appoint technical advisory members to the PAC:

a. Delaware Department of Agriculture (1 member)
b. Delaware Department of Natural Resources & Environmental Control (1 member)
¢. Sussex County Conservation District (1 member)
d. Delaware Transit Corporation ' (1 member)
e. Delaware River and Bay Authority (1 member)
f. Office of State Planning : (1 member)
g. Sussex County Economic Development (1 member)
h. Delaware Historic Preservation Office (1 member)
i. Sussex County Engineering Department (1 member)
Page 4 of 6 =
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In addition the following entities shall be included as invitees to all PAC meetings:

o pogow

10.

State Representative {1 mémber)
State Senators (2 members)
Sussex County Administrator : (1 member)
Secretary of the Department of Transportation (1 member)”~
Sussex County Council Representatives for the Study area (2 members)

The Department and the County agree that the State’s capacity roads (ie. the roads
that are managed to serve through traffic rather than provide access to individual
properties) in the “Grid” area should have limited access. The roads needed for
regional capacity purposes Iﬁay have limits on immediate side road access, in
order to preserve their capacity for as long as possible.

The Department will determine the alignments needed for fegional capacity ﬁecds
in the SR-1 “Grid” area based on the findings of the State Route 1 ~Land Use
/Transportation Study.

The Department will commit te a plan for constructing the capacity routes and
other improvements, including multimodal improvements such as provisions for
bicycle, pedestrian and transit travel, in the same time frame used for the Sussex
County Comprehensive Plan and the Sussex County Long-Range Transportation
Plan, approximately 20 years.

The Department will lead the effort to submit projects into the pipeline to be
reviewed by the Project Development Committee, once the alignments are
determine;d (through the State Route 1 -Land Use /Transportation Study):

The Department’s Program Development process of prioritization for capacity
road projects will be used to decide the order in which usable segments are built
during the 20-year period. This process will take into account the need to promote
or take'advantage of donations or other developer contributions to meeting these
needs; however, the prioritization process will be flexible enough to permit a shift

in project priorities in the SR-1 “Grid” area.
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11.

12.

13.

14,

President Sussex County Council

The Department and the County will continue its interconnection practices/policy
wherever possible. Approvals of any land developmenf preznsed in the State
Route 1 ~Land Use /Transportation Study ("_‘Grid”) &ea and dedicated to
public use will be conditioned upon assuring interconnections between and among
other nearby land development. This requirement will assure the provision of
connectivity options at the basic level.

The County, as the agency responsible for land use, will include the findings of
the State Route 1 —-Land Use /Transportation Study in the Comprehensive Plan
update to include the regional capacity routes, to create the necessary reserved
areas for the routes and assure the preservation of these alignments during the 20-
year period.

The Department and the County will adjust the dedication/State acceptance
process for connectivity network improvements in the SR-1 Grid area. In an
effort to assure the appropriate transportation network will be in place when and
where it is needed, it may be preferable for the County Council to adopt a change
in their subdivision standards, to requirc any roads in (he SR-1 Grid area to be
built to State standards. | |

The undersigned recognize the complexity of the transportation planning and
programming process and will endeavor to ensure that all personnel involved in
their jurisdiction will 'cQoperate fully in carrying out the intent and provisiohs of
this Memorandum of Agreement, and any amendments or additions agreed to by

-

the signatures.

A VAT TN
Date

~

4\ tel o \
Secretary of Transp&}tation Date
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SPLITTING OF TRAFFIC ANALYSIS ZONES AND DISTRIBUTION
OF DEMOGRAPHIC ATTRIBUTES TO SPLIT TAZ
(POPULATION & EMPLOYMENT)

1. INTRODUCTION:

The purpose of this technical memorandum is to explain the methodologies used for the
following tasks:

o  Splitting of existing Traffic Analysis Zones (TAZs) in the SR1 study area.
e Distributing employment and population to the split TAZs.

2. SPLITTING OF EXISTING TRAFFIC ANALYSIS ZONES:

The project study area for the SR1 Land Use and Transportation Study (henceforth referred as
the ‘project study area’) lies mainly in three large TAZs (8162, S067 and S188). Some smaller
portions of the project study area also lie in three other TAZs (S161, S163 and S064). All these
existing TAZs are based on the Sussex County travel model and hence they are fairly large in
size. Since the project study area is relatively smaller in size, it is essential to split the existing
TAZs into smaller TAZs in order to achieve more accurate outputs from the conventional four-
step travel model. The following methodology has been used to split the existing TAZs:

a: The map based on the University of Delaware employment and population database
(see enclosed Map: 1) shows existing TAZs organized by modified grids. For creating
smaller TAZs, these modified grids have been further split based on the land use and
zoning. It should be noted that in some cases the split TAZs do not follow the exact
boundary of the modified grid. For example, an upper triangular portion of the
modified grid 19401140 has been added to the new smaller TAZ 19801160/1.

b: Care has been taken to ensure that the newly created split TAZs are not landlocked.
Each of the split TAZs has at least one access road. The TAZs are split in such a
manner that most of them have a minor arterial or higher classification road as one of

the access roads.

c: In most cases, the boundaries of the newly created split TAZs follow physical features
like roadways, streams, rail lines etc. In some cases, in absence of an actual physical
feature, the boundaries follow imaginary features like a tax parcel boundary.

d: It should be noted that each of the newly created split TAZs lies entirely within the
original existing TAZ. In other words, each of the new TAZs does not lie in more than

one existing TAZs.

e: The split TAZs have been created in such a way that they separate out commercial and
residential establishments as far as possible. Only a few of the newly created TAZs

have mixed establishments.

S:\PROJECTS\DelDOT SR 1 Study 11-3861-05\Land Use Scenario Development & Maps\Land Use Scenario
Development\Trip Generation for Base Scenario\TAZ Split and EmpPop Distribution Tech Memo.doc
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3. DISTRIBUTION OF EMPLOYMENT AND POPULATION TO THE SPLIT TAZs:

Employment, population and dwelling units by TAZs are the basic inputs to the Sussex County
travel model. Hence it is necessary to distribute these attributes associated with the existing
TAZs to the newly created split TAZs. Tax parcel maps, which show the existing parcel
boundaries, existing zoning and proposed/developing or under construction projects, have been
primarily used to distribute employment, dwelling units and population to the newly created
TAZs. Aerial photos of the study area have also been used to confirm the land uses shown in
the tax parcel maps. The following steps have been used to distribute the employment, dwelling

units and population to new TAZs:

Step 1: Consolidation of 10 employment sub-categories into 4 major employment categories
(see Table 1).

The University of Delaware (UD) employment and population database includes 10
employment sub-categories, whereas the Sussex County travel model uses two major
employment categories (manufacturing employment, commercial employment) and
total employment. Hence the 10 sub-categories from UD database have been
consolidated into 4 major employment categories for base year (2000) as well as future

year (2025) as follows:

Manufacturing Employment: includes manufacturing employment subcategory from
the UD database.

Industrial Services: which includes construction, TCPU (transportation, communication
& public utilities), and wholesale sub-categories from the UD database.

Commercial Employment: which includes FIRE (finance, banks, insurance and real
estate), business services, retail trade and public services sub-categories from the UD

database.

Community Services: which includes professional services and public administration
sub-categories from the UD database.

Table 1 also shows the base as well as future year total employment, dwelling units and
population by modified grids.

S\PROJECTS\DelDOT SR 1 Study 11-3861-05\Land Use Scenario Development & Maps\Land Use Scenario
Development\Trip Generation for Base Scenario\TAZ Split and EmpPop Distribution Tech Memo.doc
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Step 2: Corrections to the employment, dwelling units and population figures based on the
Sussex County tax parcel maps (see Table 2).

Employment, dwelling units and population figures for some of the modified grids
have been corrected based on the Sussex County tax parcel maps. These corrected
figures are shown in blue color in table 2.

1. Corrections to the employment figures have been roughly estimated based on size
of employment centers in the modified grids:

Modified Grid # 19401140: commercial employment has been changed from 15 to 115
for base year and from 21 to 121 for future year to include roughly estimated 100 jobs

at new Lowe’s store.

Modified Grid # 20601120: community service employment has been changed from 3
to 20 for base year and from 4 to 22 for future year to include employment at

Wolfeneck Wastewater Treatment Facilities.

The above modifications change the totals for base and future year commercial
employment, community service and total employment.

2. Corrections to the dwelling unit figures have been calculated by counting the
number of lots in the existing subdivisions and total number of scattered single-family
housing for each of the modified grids. Also, future year dwelling units have been
corrected for some of the modified grids based on the size of proposed residential
establishments marked on the tax parcel maps.

For example:

Modified Grid # 19401140

Existing dwelling units (DU00) from the UD database: 53

Corrected existing dwelling units: 151
(existing Sea-Wood single family subdivision of 56 lots + existing Gosling Creek

single family subdivision of 95 lots)
Future year dwelling units (DU25) from UD database: 60

Corrected future year dwelling units: 627
(existing 151 lots + proposed multi-family residential and commercial subdivision of

Henlopen Landing; Area 119 acre; 4DU/acre, thus 119 x 4 =476 DUs)

S:\PROJECTS\DelDOT SR 1 Study 11-3861-05\Land Use Scenario Development & Maps\Land Use Scenario
Development\Trip Generation for Base Scenario\TAZ Split and EmpPop Distribution Tech Memo.doc
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3. Corrections to population figures have been calculated by multiplying the
corrected dwelling units number by the population per dwelling unit ratio from the UD
database for each modified grid.

For example:

Modified Grid # 19401140

DUO0O from University of Delaware database: 53
POPOO0 from University of Delaware database: 120

Thus, POP0O0 /DUO0 =120/ 53

=2.264
Hence, corrected existing population = corrected dwelling units number x 2.264
= 151x2.264
= 342

DU25 from University of Delaware database: 60
POPOO from University of Delaware database: 127

Thus, POP00/DU00 =127/60

=2.116
Hence, corrected existing population = corrected dwelling units number x 2.264
= 627x2.116
= 1327

Following table shows the changes in the attribute totals due to corrections for the
project study area for base as well as future year:

From UD database After Corrections Change
Total existing 11,171 11,288 +117
employment (TOTALOO)
Total future employment 15,731 15,849 +118
(TOTAL25)
Total existing dwelling 13,890 15,961 +2,071
units (DUOO)
Total future dwelling 17,309 18,266 +957
units (DU25)
Total existing population 35,808 41,010 +5,202
(POP00)
Total future population 43,225 45,181 +1,956
(POP25)
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Step 3: Distributing employment, dwelling units and population to the smaller newly created
TAZs (see Table 3).

Employment, dwelling units and population for both the base and future year have been
distributed to the newly created TAZs based on the zoning for each TAZ and by the
establishments marked on the tax parcel map / aerial photos.

For example:

Modified grid # 20401140 has been split into two new TAZs 20401140/1 (Commercial
establishments) and 20401140/2 (residential establishments). Thus, new TAZ
20401140/1 does not have any dwelling units or population and new TAZ 20401140/2
does not have any employment.

It should be noted that newly split TAZs do not necessarily exactly match with the
original modified grid and hence employment and population totals for some of the
new TAZs differ from that of original modified grid. All these attribute cells have been
highlighted in Table 3.

For example:

Base year commercial employment for modified grids 19401140 and 19801160 are 115
and 183 respectively. But commercial employment for newly created TAZs
19401140/2 and 19801160/1 are 15 and 283 respectively. That is because some
commercial establishments from 19401140 have been annexed to 19801160, which has
resulted in a shift of 100 commercial jobs to the latter TAZ.

Similar shifting of employment, population and dwelling units have been done in two
other pairs of modified grids (20601140 & 20801040 and 20801120 & 20801140).
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BASE LAND USE SCENARIO TRIP GENERATION

1. Introduction:

This technical memorandum explains trip generation for the Base Land Use Scenario. The
generated trips have been assigned to the newly created split traffic analysis zones (TAZs) in
the study area and they have been represented as trips entering and exiting each TAZ within the

study area during Saturday peak hour.

2, Trip Generation for Build Out to Plan Scenario:

The base land use scenario considers existing establishments and land uses, which have been
proposed or are developing or under construction. The trips associated with the existing
establishments opened prior to 1998 have been taken into account in the traffic counts made in
1998. The trip generation estimation work for base land use scenario involves following two

parts:

1. Generating trips for the establishments completed between 1998 and 2001 in the project
study area, which have not been accounted for in the 1998 traffic counts.

2. Generating trips for the proposed/developing or under construction establishments in the
project study area.

Table 1 shows trip generation related to establishments completed between 1998 and 2001
while Table 2 shows trip generation for the proposed / developing or under construction
establishments in the project study area. 6" Edition of the Institution of Transportation
Engineers’ (ITE) Trip Generation Manual has been used to estimate the number of trips
generated by these establishments. The following methodology has been used to calculate trip

generation.

Residential Developments:

For each of the proposed/developing residential land uses, the Sussex County tax parcel maps
have been marked to show either total number of lots or type of zoning and area of the
property. Based on this information and establishment type, the proper ITE code has been
identified. Then total number of trips, entering trips and exiting trips have been calculated using
either average rate or fitted curve equation for that ITE code for Saturday peak hour of the

generator.

For example:

Tax parcels 3.01/4/5 on the Sussex County Tax Parcel Map # 3-34-19 have been marked to
show a proposed development consisting of 125 single-family lots. Thus, ITE code 210 (single-
family detached housing) has been used with the independent variable as dwelling units for
Saturday peak hour of generator (Trip Generation Manual: 6™ Edition, page 269)

Hence, total number of trips generated = (number of dwelling units) x (average rate)
= 125x0.94
= 118
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Entering trips =(total trips) x (directional distribution % for entering)
118 x 0.54
= 64

il

Exiting trips =(total trips) x (directional distribution % for exiting)
= 118 x 0.46
= 54

If the tax parcel map is not marked to show exact number of dwelling units for the
proposed/developing property, then the number of dwelling units has been calculated based on
the land area of the parcel and the rate of dwelling units per acre for the property’s zoning type.
Once the number of dwelling units has been calculated, the above procedure has been used to
calculate the total number of trips, entering trips and exiting trips.

For example:

Tax parcel 55 on the Sussex County Tax Parcel Map # 3-34-12 does not show the exact number
of dwelling units. Zoning type for this parcel is AR1, the parcel area is 42.81 acres and
dwelling units per acre rate for AR1 zoning is 2.

Thus, number of dwelling units =42.81 x 2
=86

Once the dwelling units are known, the procedure in the previous example has been repeated to
calculate the total number of trips, entering trips and exiting trips.

Commercial Developments:

The ITE independent variable for calculating trip generation for commercial developments is
Gross Floor Area (GFA). Since the exact GFA is not available, the following back calculation
procedure has been used to calculate GFA and then trip generation was estimated.

Example:

Per acre weekday trip generation rates for commercial developments from 1985 report prepared
by Kellerco of McLean, VA for FHWA were obtained from Bill Brockenbrough of DelDOT.
This report does not provide Saturday rates. Hence back calculation to get GFA is required.

First, from the per acre rate for weekday PM peak hour and area of commercial development,
the total number of trips generated during weekday PM peak were calculated.

For Parcel # 352 of the Sussex County Tax Parcel Map 3-34-6:
Trips generated during weekday PM peak = (Area of parcel in acre) x (per acre rate)

2.64x 45.7
120.65

From these trips GFA was then back calculated using average rate for ITE code 815 (Free
standing discount store)
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Thus, GFA = (trips generated)/ (average rate) x 1000 (as independent variable is 1000 Sq.
feet of GFA)
=(120.65/4.24) x 1000
=28,455.188 sq. ft.
=28.46 of 1000 sq. ft. (0.57 acre)

Then, using this GFA, the Saturday peak hour of generator trips, entering trips and exiting trips

were calculated.

Thus, Saturday peak hour of generator trips = (1000 sq. ft of GFA) x (average rate)
=28.46 x 7.66
=218

Entering trips =(total trips) x (directional distribution % for entering)
= 218x0.51
= 111

Exiting trips =(total trips) x (directional distribution % for exiting)
= 218x0.49
= 107
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Table 3 shows the total entering and exiting trips associated with the Base Land Use Scenario
by study area TAZs.

Table 3 - Total Entering and Exiting Trips by TAZs For the Base Land Use Scenario

New SplitTAZ Entering Trips Exiting Trips

18601120/1

18601120/2

18801180/1

18801180/2 55 47
19001120 0
19401080/1 0
19401080/2

19401140/1 241 206
19401140/2 0 0
19401180/1 0 0
19401180/2 298 253
19601120 0| 0
19801160/1 842 809
19801160/2 9 9
19801160/3 - 100 9
19801180/1 40 39
19801180/2 0 0
19801180/3 14 23
19801200

2020104071

20201040/2

20201040/3 355 125
2020104074 0 0
20201120 105 80
20401140/1 882 845
20401140/2 111 94
20401160/1 o) 0
20401160/2 57 49
20401160/3 0 0
20401220 0 0
20401240 0 0
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 30 26
20601140 62 59
20801040/1 976 937
20801040/2 0 0
20801040/3 25| 22
20801040/4 73 63
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20801040/5 0 0
20801040/6 104 88
20801040/7
20801040/8 0 0
20801040/9
20801040/10 22 35
20801120/1 286 283
20801120/2 0 0
20801120/3 0 0
20801120/4 259 246
20801140/1 16 14
21001141
21001142

1401100/1
21401100/2 40 27
21601060 0 0
21801080 0 0
21801100 0 0
Total 4912 4388
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1. Introduction:

This technical memorandum explains the trip generation for “build out to plan” scenario. The
generated trips have been assigned to the newly created split traffic analysis zones (TAZs) in
the study area and they have been represented as trips entering and exiting each TAZ within the

study area during Saturday peak hour.

2. Trip Generation for Build Out to Plan Scenario:

“Build out to plan” scenario represents all the parcels in the study area developed
according to the existing zoning. Thus, total generated trips for this scenario will be

addition of following two cases:

a) The newly generated trips already calculated for the base land use scenario (Trips
generated by currently proposed or developing establishments in the study area.)

b) Trips generated by the vacant parcels in the study area assuming they will be
developed according to current zoning and trips generated by some farmlands
parcels assuming that these existing farmland parcels within agricultural residential
zoning will be converted into residential subdivisions.

3. Assumptions Used for Calculating Trip Generation for Vacant/Farmland Parcels:

a) Vacant parcels/farmlands with AR-1 zoning within the development district will be
developed at 4DU/acre rate. For calculating the trip generation for these parcels,
single family detached housing land use code (210), from 6™ Edition of ITE’s Trip
Generation Manual, has been used.

b) Vacant parcels/farmlands with AR-1 zoning outside of the development district will
be developed at 2DU/acre rate. For calculating the trip generation for these parcels,
single family detached housing land use code (210), from 6" Edition of ITE’s Trip
Generation Manual, has been used.

¢) Vacant parcels with B-1 / MR / GR zonings will be developed at 4DU/acre rate
throughout the study area (i.e. both within and outside of development district).
This is because these zoning categories allow 4DU/acre density with central sewer.
Single family detached housing land use code (210), from 6" Edition of ITE’s Trip
Generation Manual, has been used for calculating the trip generation for these
parcels.

d) Vacant parcels/farmlands with HR zoning will be developed at 12DU/acre rate both
within and outside of development district (Note: The study area doesn’t have any
HR zoned parcels outside of development district). Apartment land use code (220),
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from 6" Edition of ITE’s Trip Generation Manual, has been used for calculating the
trip generation for these parcels.

e) Vacant parcels/farmlands within C-1 zoning will be developed as commercial
properties. Freestanding Discount Store land use code (815), from 6™ Edition of
ITE’s Trip Generation Manual, has been used for calculating the trip generation for

these parcels.

Table 1 shows the trip generation for the vacant parcels and farmlands based on above
assumptions. Most of the parcels in Table 1 lie entirely within a single zoning category.
Only one parcel (parcel # 39, tax map # 3-34-6) has some of its portion in C-1 zoning
and remaining portion in AR-1 zoning. The portions are numbered as 39/1 and 39/2,
and the trip generation for these two portions have been calculated separately based on

their respective areas.

Few parcels have some portion in development district and remaining portion outside
of development district. The trip generation for these portions has been calculated

separately based on the respective rates.

For example:

Parcel # 175 (Tax map # 3-34-5):
Area outside development district (numbered as 175/1) = 401.72 acres

(2du/acre)
Area inside development district (numbered as 175/2) = 17.92 acres (4du/acre)

Parcel # 177 (Tax map # 3-34-5):
Area outside development district (numbered as 177/1) = 63.53 acres (2du/acre)

Area inside development district (numbered as 177/2) = 17.50 acres (4du/acre)

Parcel # 42 (Tax map # 3-34-18):
Area outside development district (numbered as 42/1) = 22.4 acres (2dw/acre)
Area inside development district (numbered as 42/2) = 223.92 acres (4du/acre)

4. Total Trip Generation by TAZs:

Table 2 shows newly generated trips by TAZs for the “base land use scenario” and
Table 3 shows newly generated trips associated with vacant and farmland parcels.
Together, the trip generation for “build out to plan” land use scenario is shown in Table

4 (addition of Table 2 and Table 3).
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Table 2 - Entering and Exiting Trips by TAZs for the Base Land Use Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 0 0
18601120/1 0 0
18601120/2 0 0
18801180/1 0 0
18801180/2 55 47
18801200 0 0
19001120 0 0
19401080/1 0 0
19401080/2 0 0
19401140/1 241 206
19401140/2 0 0
19401180/1 0 0
19401180/2 298 253
19601120 0 0
19801160/1 842 809
19801160/2 9 9
19801160/3 10 9
19801180/1 40 39
19801180/2 0 0
19801180/3 14 23
19801200 0 0
20201040/1 0 0
20201040/2 0 0
20201040/3 355 125
20201040/4 0 0
20201120 105 80
20401140/1 882 845
20401140/2 111 94
20401160/1 0 0
20401160/2 57 49
20401160/3 0 0
20401220 0 0
20401240 0 0
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 30 26
20601140 62 59
20801040/1 996 937
20801040/2 0 0
20801040/3 25 22
20801040/4 73 63
20801040/5 0 0
20801040/6 104 88
20801040/7 0 0
20801040/8 0 0
20801040/9 0 0
20801040/10 22 35




20801120/1 286 283
20801120/2 0 0
20801120/3 0 0
20801120/4 259 246
20801140/1 16 14
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 40 27
21601060 0 0
21801080 0 0
21801100 0 0
Total 4932 4388




Table 3 - Entering and Exiting Trips by TAZs for Vacant Parcels and Farmlands

New SplitTAZ Entering Trips Exiting Trips

18201180 12 10
18601120/1 0 0
18601120/2 581 494
18801180/1 311 299
18801180/2 347 296
18801200 1142 1006
19001120 530 451
19401080/1 101 83
19401080/2 683 582
19401140/1 12 10
19401140/2 313 263
19401180/1 0 0
19401180/2 242 224
19601120 524 446
19801160/1 273 263
19801160/2 173 145
19801160/3 900 865
19801180/1 879 845
19801180/2 181 159
19801180/3 0 0
19801200 169 144
20201040/1 1117 951
20201040/2 35 30
20201040/3 107 91
20201040/4 19 15
20201120 288 245
20401140/1 0 0
20401140/2 0

20401160/1 0 0
20401160/2 15 12
20401160/3 1055 898
20401220 195 166
20401240 376 320
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 361 307
20601140 271 231
20801040/1 0 0
20801040/2 9

20801040/3 11 5
20801040/4 522 445
20801040/5 0 0
20801040/6 108 93
20801040/7 0 0
20801040/8 0 0
20801040/9 402 386
20801040/10 491 472




2080112011 47 45
2080112072 0 0
20801120/3 110 93
20801120/4 25 24
20801140/1 2 2
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 487 468
21601060 0 0
21801080 0 0
21801100 0 0
Total 13426 11890




Table 4 - Total Entering and Exiting Trips by TAZs for the "Build Out to Plan” Land Use Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 12 10
18601120/1 0 0
18601120/2 581 494
18801180/1 311 299
18801180/2 402 343
18801200 1142 1006
19001120 530 451
19401080/1 101 83
19401080/2 683 582
19401140/1 253 216
19401140/2 313 263
19401180/1 0 0
19401180/2 540 477
19601120 524 446
19801160/1 1115 1072
19801160/2 182 154
19801160/3 910 874
19801180/1 919 884
19801180/2 181 159
19801180/3 14 23
19801200 169 144
20201040/1 1117 951
20201040/2 35 30
20201040/3 462 216
20201040/4 19 15
20201120 393 325
20401140/1 882 845
20401140/2 111 94
20401160/1 0 0
20401160/2 72 61
20401160/3 1055 898
20401220 195 166
20401240 376 320
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 391 333
20601140 333 290
20801040/1 996 937
20801040/2 9 6
20801040/3 36 27
20801040/4 595 508
20801040/5 0 0
20801040/6 212 181
20801040/7 0 0
20801040/8 0 0
20801040/9 402 386
20801040/10 513 507




20801120/1 333 328
20801120/2 0 0
20801120/3 110 93
20801120/4 284 270
20801140/1 18 16
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 527 495
21601060 0 0
21801080 0 0
21801100 0 0
Total 18358 16278
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1. Imtroduction:

The purpose of this technical memorandum is to present the trip generation calculations and
trip generation by TAZs for the Expanded Development District Scenario.

2. Trip Generation Calculations:

Table 1 shows the trip generation details for the vacant parcels and farmlands as per the
Expanded Development District Scenario densities. It also shows the number of entering /
exiting trips for each of these parcels. The 6" Edition of the Institution of Transportation
Engineers’ (ITE) Trip Generation Manual has been used to estimate generated trips.

3. Total Trip Generation by Study Area TAZs:

Table 2 shows the entering and exiting trips associated with the Base Land Use Scenario by
study area TAZs.

Table 3 shows the entering and exiting trips for the vacant parcels and farmlands (for the
Expanded Development District Scenario) by study area TAZs.

Table 4 shows the total entering and exiting trips by study area TAZs for the Expanded
Development District Scenario. These trips are calculated by adding Table 2 and Table 3.

Technical Memorandum — Trip Generation for the Expanded Development District Scenario
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Table 1: Trip Generation for Vacant Parcels and Farmlands
Expanded Development District Scenario

Map # [Map Parcel # |Status Code|Zoning |Within Dev.District TAZ #|Area (acres)|Units Trip Gen. |Entering Trips|Exiting Trips
Codes: 4=Yes, 2=No
3-34-1 9|Vacant AR-1 2 18801200 391.17 782 735 397 338
3-34-1 15.02|Vacant AR-1 2 18801200 3.74 7 7 4 3
3-34-1 15.03|Vacant AR-1 2 18801200 3.74 7 7 4 3
3-34-1 16|Vacant AR-1 2 18801200 1.23 2 2 1 1
3-34-1 16.01|Vacant AR-1 2 18801200 0.24 1 1 1 0
3-34-1 16.05|Vacant AR-1 2 18801200 1.27 3 2 1 1
3-34-1 16.07|Vacant AR-1 2 18801200 1.23 2 2 1 1
3-34-1 16.08|Vacant AR-1 2 18801200 1.23 2 2 1 1
3-34-1 16.09|Vacant AR-1 2 18801200 1.23 2 2 1 1
3-34-1 16.1|Vacant AR-1 2 18801200 1.23 2 2 1 1
3-34-1 27.01|Vacant AR-1 2 18801200 4.94 10 9 5 4
3-34-1 4|Vacant C-1 18801200 2.43 201 102 98
3-34-1 6.07|Vacant C-1 18801200 1.07 88 45 43
3-34-1 6.01|Vacant C-1 18801200 1.00 83 42 40
3-34-1 6.06|Vacant C-1 18801200 1.35 111 57 55
3-34-1 6|Vacant C-1 18801200 1.34 111 56 54
3-34-11 3.01|Farmland |AR-1 2 19001120 46.41 93 87 47 40
3-34-11 5|Farmland |AR-1 2 19001120 248.75 498 468 253 215
3-34-11 7|Farmland |AR-1 2 19001120 21.13 42 40 21 18
3-34-11 7.03|Farmland |AR-1 2 19001120 21 42 39 21 18
3-34-11 7.04|Farmland |AR-1 2 19001120 32.07 64 60 33 28
3-34-11 7.05|Farmland |AR-1 2 19001120 10.94 22 21 11 9
3-34-11 8|Farmland |AR-1 2 19001120 441 88 83 45 38
3-34-11 12|Vacant GR 2 19001120 0.53 1 1 1 0
3-34-11 13|Vacant GR 2 19001120 0.81 2 2 1 1
3-34-11 20(Farmland |[GR 4 19001120 6.13 25 23 12 11
3-34-11 21|Farmland |AR-1 2 19001120 17.15 34 32 17 15
3-34-11 22|Farmland |AR-1 2 19001120 17.2 34 32 17 15
3-34-11|Adjoining 22 |Farmland |AR-1 2 19001120 28.2 56 53 29 24
3-34-11 25|Farmland |GR 4 19001120 10.72 43 40 22 19
3-34-111|46/1 Farmland |AR-1 4 19601120 12.6 50 47 26 22
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3-34-11146/2 Farmland |AR-1 2 19601120 40 80 75 41 35
3-34-11]Adjoining 47 |Vacant AR-1 2 19601120 0.6 1 1 1 0
3-34-11|Adjoining 47 |Vacant AR-1 2 19601120 0.6 1 1 1 0
3-34-11|Adjoining 47 |Vacant AR-1 2 19601120 0.6 1 1 1 0
3-34-11|Adjoining 47 |Vacant AR-1 2 19601120 0.4 1 1 1 0
3-34-11 49|Vacant AR-1 2 19601120 2.53 5 5 3 2
3-34-11 81|Farmland [AR-1 2 19601120 48.33 97 91 49 42
3-34-11 81.01|Vacant AR-1 2 19601120 0.75 1 1 1 0
3-34-11 81.02|Vacant AR-1 2 19601120 0.75 1 1 1 0
3-34-11 81.03|Vacant AR-1 2 19601120 0.75 1 1 1 0
3-34-11 81.04|Vacant AR-1 2 19601120 0.75 1 1 1 0
3-34-11 83|Farmland |AR-1 2| 19401080/2 97.4 195 183 99 84
3-34-11 86|Farmland |AR-1 2| 19401080/2 39.2 78 74 40 34
3-34-11 98.01|Vacant GR 4| 19401080/2 0.14 1 1 1 0
3-34-11 98.02|Vacant GR 4| 19401080/2 0.14 1 1 1 0
3-34-11 28|Vacant GR 2| 19401140/2 0.14 1 1 1 0
3-34-11 29|Farmland |AR-1 2| 19401140/2 32.44 65 61 33 28
3-34-11 30| Vacant GR 2| 19401140/2 3 6 6 3 3
3-34-11 31|Vacant GR 2| 19401140/2 0.12 1 1 1 0
3-34-11 41| Vacant GR 2| 19401140/2 0.69 1 1 2 -1
3-34-11 42{Vacant AR-1 2| 19401140/2 9.4 19 18 10 8
3-34-11 43|Farmland  |AR-1 2| 19401140/2 53.45 107 100 54 46
3-34-11 43.01|Farmland |AR-1 2| 19401140/2 35 70 66 36 30
3-34-11 45|Farmland  |AR-1 2| 19401140/2 61.7 123 116 63 53
3-34-12 2|Farmland |AR-1 4 19601120 12.46 50 47 25 22
3-34-12 3.01|Farmland |AR-1 4 19601120 8.89 36 33 18 15
3-34-12 5|Farmland |AR-1 4 19601120 27.18 109 102 55 47
3-34-12 6|Farmland |AR-1 4 19601120 48.8 195 183 99 84
3-34-1216.01/1 Farmland |AR-1 4 19601120 22 88 83 45 38
3-34-1216.01/2 Farmland |AR-1 2 19601120 15.88 32 30 16 14
3-34-12 8|Vacant AR-1 2 19601120 4 8 8 4 3
3-34-12 9|Vacant AR-1 2 19601120 1 2 2 1 1
3-34-12 10.01|Vacant AR-1 2 19601120 2.4 5 5 3 2
3-34-12 11|Vacant AR-1 2 19601120 1.04 2 2 1 1
3-34-12{13/1 Farmland |AR-1 2 19601120 93.66 187 176 95 81
3-34-12|13/2 Farmland |AR-1 4 19601120 40 160 150 81 69
3-34-12 13.01|Farmiand |AR-1 2 19601120 66.84 134 126 68 58
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3-34-12 46|Farmland |AR-1 4 20201120 37.11 148 140 75 64
3-34-12 47|Farmland |AR-1 4] 20201120 40.7 163 153 83 70
3-34-12 48.02|Vacant AR-1 2 20201120 0.53 1 1 1 0
3-34-12 48.03|Vacant AR-1 2 20201120 0.03 1 1 1 0
3-34-12 50|Vacant AR-1 2 20201120 1 2 2 1 1
3-34-12 51|Vacant AR-1 4 20201120 4.7 19 18 10 8
3-34-12 52|Farmland |AR-1 4 20201120 124.5 498 468 253 215
3-34-12 57.01|Farmland |AR-1 4 20201120 8.76 35 33 18 15
3-34-12 57.04|Farmland |AR-1 4 20201120 32.79 131 123 67 57
3-34-12 57|Farmland |AR-1 4 20601140 33.85 135 127 69 59
3-34-12 123.01|Vacant AR-1 4 20601140 8.94 18 17 9 8
3-34-121123.02/1 Vacant B-1 20601140 1 4 2 1 1
3-34-12]123.02/2 Farmland |AR-1 4 20601140 22.55 90 85 46 39
3-34-12 125|Farmland  |AR-1 4 20601140 16.25 65 61 33 28
3-34-12 127.01|Farmland  |AR-1 4 20601140 55.66 223 209 113 96
3-34-12 15.07|Vacant GR 4| 19401080/2 0.43 2 2 1 1
3-34-12[16/1 Farmiand |GR 4| 19401080/2 84.35 337 317 171 146
3-34-12]16/2 Farmland |AR-1 2| 19401080/2 239.84 480 451 243 207
3-34-12 17|Farmland |AR-1 2| 19401080/2 67.4 135 127 68 58
3-34-12 17.01|Vacant AR-1 2| 19401080/2 0.5 1 1 1 0
3-34-12 19|Farmiand |AR-1 2| 19401080/2 51 102 96 52 44
3-34-12 22|Farmland  |AR-1 2| 19401080/2 6 12 11 6 5
3-34-12 44|Vacant AR-1 2| 19401080/2 0.28 1 1 1 0
3-34-12 45.01|Vacant AR-1 2| 19401080/2 0.63 1 1 1 0
3-34-12 46.01|Farmland |AR-1 4| 20201040/1 46.24 185 174 94 80
3-34-12 113|Farmland |AR-1 4| 20201040/1 197 788 741 400 341
3-34-12 116|Farmland |AR-1 4| 20201040/1 43 172 162 87 74
3-34-12 122.03|Farmland |AR-1 4| 20201040/2 34.65 139 130 70 60
3-34-13 334|Farmland [MR 4| 20601120/4 51.67 207 194 105 89
3-34-13 334.01|Farmland |[MR 4| 20601120/4 60.23 241 226 122 104
3-34-13 334.02|Farmland  |MR 4| 20601120/4 27.25 109 102 55 47
3-34-13 334.03|Farmland |[MR 4| 20601120/4 15 60 56 30 26
3-34-13 334.04|Farmland |MR 4| 20601120/4 15 60 56 30 26
3-34-13 335|Farmland [AR-1 4| 20601120/4 8.47 34 32 17 15
3-34-13 325.18|Vacant C-1 20801040/10 11.66 963 491 472
3-34-13 164.01|Vacant AR-1 4] 20801040/2 0.68 3 3 2 1
3-34-13 171.01|Vacant AR-1 4] 20801040/2 1.51 6 6 3 3
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3-34-13 171.02|Vacant AR-1 4| 20801040/2 1.25 5 5 3 2
3-34-13 185.01|Vacant AR-1 4| 20801040/2 0.5 2 2 1 1
3-34-13 325.07|Vacant MR 4| 20801040/6 1.98 8 8 4 4
3-34-13 319|Vacant C-1 20801040/9 0.46 38 19 19
3-34-13 325.01|Vacant C-1 20801040/9 4.83 399 203 195
3-34-13 325.24|Vacant C-1 20801040/9 4.25 351 179 172
3-34-13 3|Vacant C-1 20801120/1 0.5 41 21 20
3-34-13 8.04|Vacant C-1 20801120/1 0.62 51 26 25
3-34-13 325|Farmland  |AR-1 4| 20801120/3 41.4 166 156 84 72
3-34-13 341|Vacant AR-1 4] 20801120/3 1 4 4 2 2
3-34-13 342|Vacant AR-1 4| 20801120/3 5.45 22 20 11 9
3-34-13 343|Vacant AR-1 4| 20801120/3 6.16 25 23 13 11
3-34-13 325.41|Vacant C-1 20801120/4 0.6 50 25 24
3-34-13 106.01|Vacant GR 4| 20801140/1 0.41 2 2 1 1
3-34-13 325.08|Vacant C-1 21401100/2 2.37 196 100 96
3-34-13 325.14|Vacant C-1 21401100/2 2.35 194 99 95
3-34-13 325.15|Vacant C-1 21401100/2 24 198 101 97
3-34-13 325.28|Vacant AR-1 4| 21401100/2 3.19 13 12 6 6
3-34-13 356|Vacant C-1 21401100/2 0.6 50 25 24
3-34-13 360|Vacant C-1 21401100/2 3.7 305 156 150
3-34-18 2|Farmland  |AR-1 2| 19401080/1 72.42 145 136 74 63
3-34-18 8|Vacant MR 4| 19401080/1 0.45 2 2 1 1
3-34-18 13|Farmland  |AR-1 2| 19401080/1 22.03 44 41 22 19
3-34-18 14|Vacant MR 4| 19401080/1 0.3 1 1 1 0
3-34-18 15[Vacant MR 4| 19401080/1 0.37 1 1 1 0
3-34-18 16| Vacant MR 4| 19401080/1 0.32 1 1 1 0
3-34-18 17| Vacant MR 4] 19401080/1 0.3 1 1 1 0
3-34-18|42/1 Farmland |AR-1 2| 20201040/1 22.4 45 42 23 19
3-34-18|42/2 Farmland |AR-1 2| 20201040/1 223.92 448 421 227 194
3-34-18 42.02|Vacant AR-1 4| 20201040/1 1.68 7 6 3 3
3-34-18 43[|Farmland |AR-1 2| 20201040/1 170 340 320 173 147
3-34-18 31|Vacant AR-1 4| 20201040/3 3.84 15 14 8 7
3-34-18 38.05|Vacant AR-1 4] 20201040/3 2.16 9 8 4 4
3-34-18 40.01|Farmland  |AR-1 2| 20201040/3 36.3 73 68 37 31
3-34-18 564|Vacant AR-1 4| 20201040/3 1.05 4 4 2 2
3-34-18 565|Vacant AR-1 4| 20201040/3 1.08 4 4 2 2
3-34-18 566|Vacant AR-1 4| 20201040/3 241 10 9 5 4
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3-34-18 567|Vacant AR-1 4| 20201040/3 1.31 5 5 3 2
3-34-18 568|Vacant AR-1 4| 20201040/3 1.48 6 6 3 3
3-34-18 569|Vacant AR-1 4| 20201040/3 1.48 6 6 3 3
3-34-18 570|Vacant AR-1 4| 20201040/3 1.78 7 7 4 3
3-34-18 571|Vacant AR-1 4| 20201040/3 2.16 9 8 4 4
3-34-18 572|Vacant AR-1 4| 20201040/3 2.19 9 8 4 4
3-34-18 573|Vacant AR-1 4] 20201040/3 1.79 7 7 4 3
3-34-18 574|Vacant AR-1 4| 20201040/3 1.54 6 6 3 3
3-34-18 575|Vacant AR-1 4| 20201040/3 1.91 8 7 4 3
3-34-18 576|Vacant AR-1 4| 20201040/3 1.46 6 5 3 3
3-34-18 577|Vacant AR-1 4| 20201040/3 1.7 7 6 3 3
3-34-18 578|Vacant AR-1 4] 20201040/3 1.73 7 7 4 3
3-34-18 579|Vacant AR-1 4| 20201040/3 1.53 6 6 3 3
3-34-18 581|Vacant AR-1 4| 20201040/3 1.07 4 4 2 2
3-34-18 582|Vacant AR-1 4| 20201040/3 1.06 4 4 2 2
3-34-18 41|Vacant AR-1 2| 20201040/4 2.26 5 4 2 2
3-34-18 47|Vacant AR-1 4| 20201040/4 1 4 4 2 2
3-34-18 48|Vacant AR-1 4| 20201040/4 0.17 1 1 1 0
3-34-18 78|Vacant AR-1 4| 20201040/4 3.8 15 14 8 7
3-34-18 200|Vacant AR-1 4| 20201040/4 3.18 13 12 6 6
3-34-18 416|Farmland |AR-1 2| 20801040/4 36.6 73 69 37 32
3-34-18 417|Farmland |AR-1 2| 20801040/4 32.8 66 62 33 28
3-34-18 418|Farmland |AR-1 2| 20801040/4 45.9 92 86 47 40
3-34-19 10|Vacant AR-1 4| 20801040/3 0.19 1 1 1 0
3-34-19 13.03|Vacant AR-1 4| 20801040/3 0.22 1 1 1 0
3-34-19 13.04|Vacant AR-1 4| 20801040/3 0.22 1 1 1 0
3-34-19 18|Vacant AR-1 4| 20801040/3 0.1 1 1 1 0
3-34-19 20.01|Vacant AR-1 4| 20801040/3 0.2 1 1 1 0
3-34-19 21.01|Vacant AR-1 4| 20801040/3 0.1 1 1 1 0
3-34-19 21.04|Vacant AR-1 4| 20801040/3 0.32 1 1 1 1
3-34-19 21.07|Vacant AR-1 4| 20801040/3 0.08 1 1 1 0
3-34-19 21.08|Vacant AR-1 4| 20801040/3 1.67 7 6 3 3
3-34-19 21.1|Vacant AR-1 4] 20801040/3 0.44 2 2 1 1
3-34-19 21.6{Vacant AR-1 4| 20801040/3 0.39 2 1 1 0
3-34-19 1.03|Farmland |AR-1 2| 20801040/4 82.6 165 155 84 71
3-34-19 1.05|Farmland |AR-1 2| 20801040/4 59.2 118 111 60 51
3-34-19 154.01|Pending  [MR 4| 20801040/6 19 76 71 39 33
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3-34-19 380.01|Vacant MR 4] 20801040/6 25.58 102 96 52 44
3-34-19 380.02|Vacant MR 4| 20801040/6 2.4 10 9 5 4
3-34-19 380.03|Vacant MR 4] 20801040/6 2.28 9 9 5 4
3-34-19 380.04|Vacant MR 4| 20801040/6 2.28 9 9 5 4
3-34-5 168|Vacant AR-1 2 18201180 11.96 24 22 12 10
3-34-5 72.03|Vacant AR-1 2 18801200 8.03 16 15 8 7
3-34-5 72.02|Farmland |AR-1 2 18801200 15.32 31 29 16 13
3-34-5 174|Farmland  |AR-1 2| 18601120/2 102.23 204 192 104 88
3-34-5 [175/1 Farmland |AR-1 2| 18601120/2 401.72 803 755 408 347
3-34-5 176|Vacant AR-1 18601120/2 3.32 7 7 4 3
3-34-5 |1771 Farmiand |AR-1 4] 18601120/2 63.53 254 239 129 110
3-34-5 180|Vacant AR-1 2| 18601120/2 0.43 1 1 1 0
3-34-5 141|Vacant C-1 18801180/1 244 201 103 99
3-34-5 143|Vacant C-1 18801180/1 1.9 157 80 77
3-34-5 144.01|Vacant C-1 18801180/1 0.43 36 18 17
3-34-5 147|Vacant C-1 18801180/1 0.83 69 35 34
3-34-5 152.02|Vacant C-1 18801180/1 1.32 109 56 53
3-34-5 152.03|Vacant C-1 18801180/1 0.46 38 19 19
3-34-5 70|Farmland |AR-1 4| 18801180/2 109.66 439 412 223 190
3-34-5 153|Farmland  [AR-1 4| 18801180/2 61.39 246 231 125 106
3-34-5 225.02|Vacant AR-1 4] 19401140/1 5.05 20 19 10 9
3-34-5 |175/2 Farmland |AR-1 4| 19401140/2 17.92 72 67 36 31
3-34-5 |177/2 Farmland |AR-1 4] 19401140/2 17.5 70 66 36 30
3-34-5 222.01|Vacant AR-1 4] 19401140/2 19.53 78 73 40 34
3-34-5 78|Vacant C-1 19401180/2 0.42 35 18 17
3-34-5 80.02|Vacant C-1 19401180/2 0.29 24 12 12
3-34-5 88|Vacant C-1 19401180/2 0.76 63 32 31
3-34-5 90[Vacant C-1 19401180/2 2.33 192 98 94
3-34-6 550|Vacant AR-1 4 19601120 0.76 3 3 2 1
3-34-6 551.01|Vacant/FarmAR-1 4 19601120 15 60 56 30 26
3-34-6 552|Farmiand |AR-1 4 19601120 11.2 45 42 23 19
3-34-6 1257|Vacant AR-1 2 19601120 0.48 1 1 1 0
3-34-6 1299 Vacant AR-1 4] 19401140/1 0.66 3 2 1 1
3-34-6 687|Vacant C-1 19801160/1 6.49 536 273 263
3-34-6 500|Vacant AR-1 4] 19801160/2 2.9 12 11 6 5
3-34-6 502|Vacant AR-1 4] 19801160/2 0.7 3 3 2 1
3-34-6 503|Farmland |AR-1 4] 19801160/2 26.36 105 99 54 46
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3-34-6 504.02|Vacant AR-1 4| 19801160/2 10.5 42 39 21 18
3-34-6 504.05|Vacant AR-1 4] 19801160/2 1.88 8 7 4 3
3-34-6 504.06|Vacant AR-1 4] 19801160/2 1 4 4 2 2
3-34-6 511|Vacant AR-1 4| 19801160/2 4.92 20 18 10 9
3-34-6 511.04|Vacant AR-1 4] 19801160/2 0.16 1 1 1 0
3-34-6 523|Vacant/FarmAR-1 4| 19801160/2 14.62 58 55 30 25
3-34-6 |526/2 Vacant AR-1 4] 19801160/2 20.81 83 78 42 36
3-34-6 683|Vacant AR-1 4] 19801160/2 0.44 2 2 1 1
3-34-6 686 Vacant AR-1 4| 19801160/2 0.44 2 2 1 1
3-34-6 490(|Vacant C-1 19801160/3 0.66 54 28 27
3-34-6 497|Vacant C-1 19801160/3 20.71 1710 872 838
3-34-6 4.03|Vacant C-1 19801180/1 0.6 50 25 24
3-34-6 4.04|Vacant C-1 19801180/1 04 33 17 16
3-34-6 23|Vacant C-1 19801180/1 5.19 429 219 210
3-34-6 36|Vacant C-1 19801180/1 0.2 17 8 8
3-34-6 37|Vacant C-1 19801180/1 0.4 33 17 16
3-34-6 |39/1 Farmiand [C-1 19801180/1 14.09 1163 593 570
3-34-6 |39/2 Farmland |AR-1 4| 19801180/2 28.18 113 106 57 49
3-34-6 55[Vacant AR-1 4] 19801180/2 9.73 39 37 20 17
3-34-6 56|Vacant AR-1 4| 19801180/2 5.2 21 20 11 9
3-34-6 57|Vacant AR-1 4] 19801180/2 6.6 26 25 13 11
3-34-6 58| Vacant AR-1 4| 19801180/2 0.8 3 3 2 1
3-34-6 59| Vacant AR-1 4| 19801180/2 0.2 1 1 1 0
3-34-6 60| Vacant AR-1 4| 19801180/2 0.2 1 1 1 0
3-34-6 61[Vacant AR-1 4| 19801180/2 0.4 2 2 1 1
3-34-6 62|Vacant AR-1 4| 19801180/2 3.52 14 13 7 6
3-34-6 63.03|Vacant C-1 19801180/2 1.58 130 67 64
3-34-6 63.04|Vacant AR-1 4| 19801180/2 0.8 3 3 2 1
3-34-6 70[|Vacant MR-RPC 20401160/2 6.5 26 24 13 11
3-34-6 66.02|Vacant/Farm{AR-1 4| 20401160/3 26.29 105 99 54 45
3-34-6 68|Vacant AR-1 4| 20401160/3 2.58 10 10 5 5
3-34-7 3|Vacant GR 4| 20401160/2 0.18 1 1 1 0
3-34-7 12.04|Vacant GR 4| 20401160/2 0.5 2 2 1 1
3-34-7 16.02|Vacant AR-1 4| 20801140/1 0.41 2 2 1 1
3-35-11 55|Vacant AR-1 4] 19401180/2 7.55 30 28 15 13
3-35-11 56[Vacant AR-1 4] 19401180/2 13.42 54 50 27 23
3-35-11 59|Vacant AR-1 4] 19401180/2 19.65 78 74 40 34
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3-35-12 3|Farmland |AR-1 4] 20401160/3 490.36 1961 1844 996 848
3-35-7 6|Farmland |AR-1 2 18801200 82.88 166 156 84 72
3-35-7 7.02|Vacant AR-1 2 18801200 3.09 6 6] 3 3
3-35-7 7.04|Vacant AR-1 2 18801200 2.48 5 5 3 2
3-35-7 34|Vacant AR-1 2 18801200 1.00 2 2 1 1
3-35-7 35|Vacant AR-1 2 18801200 1.00 2 2 1 1
3-35-7 36(Vacant AR-1 2 18801200 1.00 2 2 1 1
3-35-7 37|Vacant AR-1 2 18801200 1.00 2 2 1 1
3-35-7 38|Vacant AR-1 2 18801200 1.00 2 2 1 1
3-35-7 |part 1 Farmland |AR-1 2 18801200 160.00 320 301 162 138
3-35-8 2|Vacant AR-1 2 18801200 138.06 276 260 140 119
3-35-8 27.06|Vacant AR-1 4 19801200 1.64 7 6 3 3
3-35-8 27.03|Vacant AR-1 4 19801200 1.76 7 7 4 3
3-35-8 27.05|Vacant AR-1 4 19801200 1.80 7 7 4 3
3-35-8 27.04|Vacant AR-1 4 19801200 7.66 31 29 16 13
3-35-8 27.07|Vacant AR-1 4 19801200 10.00 40 38 20 17
3-35-8 27.09|Vacant AR-1 4 19801200 11.30 45 42 23 20
3-35-8 27.08|Vacant AR-1 4 19801200 9.10 36 34 18 16
3-35-8 |part 26 Farmland |AR-1 4 19801200 40.00 160 150 81 69
3-35-8 43|Farmland |AR-1 4 20401220 95.86 383 360 195 166
3-35-8 51|Farmland [AR-1 4 20401240 43.71 175 164 89 76
3-35-8 |part 53 Farmland |AR-1 4 20401240 45.00 180 169 91 78
3-35-8 50.02|Vacant AR-1 4 20401240 4.68 19 18 10 8
3-35-8 46|Farmland |AR-1 4 20401240 24.00 96 90 49 42
3-35-8 47|Farmland |AR-1 4 20401240 8.00 32 30 16 14
3-35-8 48|Farmland |AR-1 4 20401240 16.00 64 60 32 28
3-35-8 36|Farmland |AR-1 4 20401240 12.71 51 48 26 22
3-35-9 1.01|Vacant AR-1 4 20401240 22.50 90 85 46 39
3-35-9 9|Vacant AR-1 4 20401240 8.51 34 32 17 15
18103
TOTAL 25521 13538 11984

Note: All the parcels in bold are either newly included in the development district (parcels with Dev. Distric Code 4) or downsized due to
environmental constraints (parcels with Dev. Distric Code 2).
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Table 2 - Entering and Exiting Trips by TAZs for the Base Land Use Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 0 0
18601120/1 0 0
18601120/2 0 0
18801180/1 0 0
18801180/2 55 47
18801200 0 0
19001120 0 0
19401080/1 0 0
19401080/2

19401140/1 241 206
19401140/2 0 0
19401180/1 0 0
19401180/2 298 253
19601120 0 0
19801160/1 842 809
19801160/2 9 9
19801160/3 10 9
19801180/1 40 39
19801180/2 0 0
19801180/3 14 23
19801200 0 0
20201040/1 0 0
20201040/2 0 0
120201040/3 355 125
20201040/4 0 0
20201120 105 80
20401140/1 882 845
20401140/2 111 94
20401160/1 0 0
20401160/2 57 49
20401160/3 0 0
20401220 0 0
20401240 0 0
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 30 26
20601140 62 59
20801040/1 996 937
20801040/2 0 0
20801040/3 25 22
20801040/4 73 63
20801040/5 0 0
20801040/6 104 88
20801040/7 0 0
20801040/8 0 0
20801040/9 0 0
20801040/10 22 35




20801120/1 286 283
20801120/2 0 0
20801120/3 0 0
20801120/4 259 246
20801140/1 16 14
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 40 27
21601060 0 0
21801080 0 0
21801100 0 0
Total 4932 4388




Table 3 - Entering and Exiting Trips by TAZs for Vacant Parcels and Farmlands
Expanded Deveopment District Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 12 10
18601120/1 0 0
18601120/2 646 547
18801180/1 311 299
18801180/2 347 296
18801200 1142 1006
19001120 530 451
19401080/1 101 83
19401080/2 683 582
19401140/1 12 10
19401140/2 313 263
19401180/1 0 0
19401180/2 242 224
19601120 688 586
19801160/1 273 263
19801160/2 173 145
19801160/3 900 865
19801180/1 879 845
19801180/2 181 159
19801180/3 0 0
19801200 169 144
20201040/1 1007 858
20201040/2 70 60
20201040/3 107 91
20201040/4 19 15
20201120 507 432
20401140/1 0 0
20401140/2 0 0
20401160/1 0 0
20401160/2 15 12
20401160/3 1055 898
20401220 195 166
20401240 376 320
20601120/1 0

20601120/2 0 0
20601120/3 0 0
20601120/4 361 307
20601140 271 231
20801040/1 0 0
20801040/2 9

20801040/3 11 5
20801040/4 261 222
20801040/5 0 0
20801040/6 108 93
20801040/7 0 0
20801040/8 0 0
20801040/9 402 386
20801040/10 491 472




20801120/1 47 45
20801120/2 0 0
20801120/3 110 93
20801120/4 25 24
20801140/1 2 2
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 487 468
21601060 0 0
21801080 0 0
21801100 0 0
Total 13538 11984




Table 4 - Total Entering and Exiting Trips by TAZs for the Expanded Development District Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 12 10
18601120/1 0 0
18601120/2 646 547
18801180/1 311 299
18801180/2 402 343
18801200 1142 1006
19001120 530 451
19401080/1 101 83
19401080/2 683 582
19401140/1 253 216
19401140/2 313 263
19401180/1 0 0
19401180/2 540 477
19601120 688 586
19801160/1 1115 1072
19801160/2 182 154
19801160/3 910 874
19801180/1 919 884
19801180/2 181 159
19801180/3 14 23
19801200 169 144
20201040/1 1007 858
20201040/2 70 60
20201040/3 462 216
20201040/4 19 15
20201120 612 512
20401140/1 882 845
20401140/2 111 94
20401160/1 0 0
20401160/2 72 61
20401160/3 1055 898
20401220 195 166
20401240 376 320
20601120/1 0 0
20601120/2 0 0
20601120/3 | [ —— 0
20601120/4 391 333
20601140 333 290
20801040/1 996 937
20801040/2 9 6
20801040/3 36 27
20801040/4 334 285
20801040/5 0 0
20801040/6 212 181
20801040/7 0 0
20801040/8 0 0
20801040/9 402 386
20801040/10 513 507




20801120/1 333 328
20801120/2 0 0
20801120/3 110 93
20801120/4 284 270
20801140/ 18 16
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 527 495
21601060 0 0
21801080 0 0
21801100 0 0
Total 18470 16372
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1. Introduction:

The purpose of this technical memorandum is to explain the methodology used for accumulating
vacant/farmland land parcels for each of the activity centers/villages (land assembly exercise), and
to discuss the process used to decide the mix of developments at each activity center/village.

1I. Land Assembly Exercise for the Activity Centers/Villages:

The size of each activity center has been determined based on its location in the expanded
development district, available vacant land at/near the location and to achieve reasonable
development density within the activity center. The following basic principles have been
considered while conducting the land assembly exercise:

1. The overall development potential (i.e. total number of potential dwelling units) have
been kept same as that of the Expanded Development District Scenario. The total
number of potential dwelling units in the study area for the Activity Center Scenario
will be 18,103 (same as that for the Expanded Development District Scenario).

2. The development potential of the study area has been maintained the same by
balancing the compact high-density, mixed-use development within the activity centers
with a low-density (1DU/acre) development on the parcels outside of the activity
centers.

3. The land assembly exercise has been conducted on an iterative basis until a reasonable
development density was achieved for each of the activity centers.

A. Land Assembly Exercise: 1% Iteration

During the first iteration of the land assembly exercise, 4 activity centers, as per the April 1"
project team meeting, were considered. Tentative vacant parcels for each of the activity centers
were identified as follows:

o Activity Center between SR24 and Rd 274 adjacent to the school
— Tentative parcels
Parcel ID Map # Acreage
42/1 3-34-18 50.00
Part 1 of 43 3-34-18 30.00
46.01 3-34-12 46.24
113 3-34-12 197.00
TOTAL 323.24
° Activity Center between SR24 and Rd 274 adjacent to the Medical Center and Sea Chase
Development
- Tentative parcels
Parcel ID Map # Acreage
57 3-34-12 33.85
127.01 3-34-12 55.66
125 3-34-12 16.25
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123.02/2 3-34-12 22.55
Adjacent to 124 (Sea Chase II) 3-34-12 35.00
TOTAL 163.31
. Activity Center between SR23 and US9
- Tentative parcels
Parcel ID Map # Acreage
153 3-34-5 61.39
177/1 3-34-5 63.53
TOTAL 124.94
. Activity Center adjacent to Gill Neck Road
- Tentative parcels
Parcel ID Map # Acreage
3/1 3-35-12 190.00
37 3-35-8 57.98
43 3-35-8 95.86
TOTAL 343.84
° Details about the number of residential units:

Expanded Development District

Activity Center Village Scenario

Scenario
Total number of new residential
units on vacant land/ farmland 18,103 18,103
Number of new residential units
on Activity Center parcels - 12,546
Total number of new residential
= 5,557

units on vacant land/ farmland
parcels other than Activity Center
parcels

1 ITERATION ANALYSIS:

The number of future residential units on the activity center parcels

=12,546

Total Acreage of the tentative parcels selected for the proposed 4 Activity Centers

=323.24 +163.31 + 124.94 +343.84
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=955.33 Acres
Thus, the average development density for the activity centers
= 12,546 units / 955.33 acres

= Approximately 13 residential units per acre on the activity center land; a rather high level of gross
residential density compared to existing, mixed-use development/centers in the region.

B. Land Assembly Exercise: 2nd Iteration with One Additional Activity Center/Village

The average activity center development density achieved at the end of the first iteration (13 DU/acre)
is high compared to pre-existing compact, mixed-use development within the study area. To reduce the
activity center development density to a level more in line with existing, compact, mixed use
development in the study area, another activity center was needed within the study area to capture more
of the development potential. Based on the location within the expanded development district and
availability of the vacant land parcels, a fifth activity center has been assumed at the intersection of
Road 283 and Road 275.

Note: Highlighted Items show changes/additions to the first iteration of the Activity Center Land Assembly
Exercise.

. Activity Center between SR24 and Rd 274 adjacent to the school
— Tentative parcels
Parcel ID Map # Acreage
42/1 3-34-18 50.00
Part 1 of 43 3-34-18 30.00
46.01 3-34-12 46.24
113 3-34-12 197.00
TOTAL 323.24
° Activity Center between SR24 and Rd 274 adjacent to the Medical Center and Sea Chase
Development
— Tentative parcels
Parcel ID Map # Acreage
57 3-34-12 33.85
127.01 3-34-12 55.66
125 3-34-12 16.25
123.02/2 3-34-12 22.55
Adjacent to 124 (Sea Chase II) 3-34-12 35.00
TOTAL 163.31
o Activity Center between SR23 and US9
— Tentative parcels
Parcel ID Map # Acreage
175/1 3-34-5 35.92
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177/1 3-34-5 63.53
177/2 3-34-5 17.5
TOTAL 116.95
° Activity Center adjacent to Gill Neck Road
- Tentative parcels
Parcel ID Map # Acreage
3/1 3-35-12 190.00
37 3-35-8 57.98
43 3-35-8 95.86
TOTAL 343.84
° Activity Center at Rd 275 and Rd 283 adjacent to the Aydolotte Estate
— Tentative parcels
Parcel ID Map # Acreage
52 3-34-12 124.50
13/2 3-34-12 40.00
6/1 3-34-12 25.00
5 3-34-12 27.18
3.01 3-34-12 8.89
2 3-34-12 12.46
51 3-34-12 4.70
TOTAL 242.73
° Details about the number of residential units:

Expanded Development District

Activity Center Scenario

Scenario
Total number of new residential
units on vacant land/ farmland 18,103 18,103
Number of new residential units
on Activity Center parcels - 12,782
Total number of new residential
units on vacant land/ farmland - 5,321

parcels other than Activity Center
parcels

2" ITERATION ANALYSIS:

The number of future residential units on the activity center parcels

=12,782

Technical Memorandum — Land Assembly Exercise for Activity Center Land Use Scenario

Prepared by: DMJM+HARRIS, Trenton, NJ

April 2002




Total Acreage of the tentative parcels selected for the proposed 5 Activity Centers
=323.24+163.31 +116.95 + 343.84 +242.73

=1190.07 Acres

Thus, the average development density for the activity centers

= 12,782 units / 1190.07 acres

= Approximately 11 residential units per acre on the activity center land; again a relatively high level of
gross residential density compared to existing, mixed-use development/centers in the region.

C. Land Assembly Exercise: 3rd Iteration with Additional Acreage for Activity Centers/Villages

The average activity center development density achieved at the end of the second iteration (11
DUYacre) was still relatively high. To further reduce the activity center development density, additional
acreage was added to the activity centers in this third and final iteration.

Note: Highlighted Items show changes/additions to the second iteration of the Activity Center Land
Assembly Exercise.

° Activity Center between SR24 and Rd 274 adjacent to the school
— Tentative parcels
Parcel ID Map # Acreage
42/1 3-34-18 50.00
Part 1 of 43 3-34-18 30.00
Part 2 of 43 3-34-18 20.00
46.01 3-34-12 46.24
113 3-34-12 197.00
47 3-34-12 40.70
41 3-34-18 2.26
TOTAL 386.20
. Activity Center between SR24 and Rd 274 adjacent to the Medical Center and Sea Chase
Development
—> Tentative parcels
Parcel ID Map # Acreage
57 3-34-12 33.85
127.01 3-34-12 55.66
125 3-34-12 16.25
123.02/2 3-34-12 22.55
Adjacent to 124 (Sea Chase I1) 3-34-12 35.00
123.01 3-34-12 8.94
TOTAL 172.25
° Activity Center between SR23 and US9
— Tentative parcels
Parcel ID | Map # Acreage
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175/1 3-34-5 3592
177/1 3-34-5 63.53
177/2 3-34-5 17.5
222.01 3-34-5 19.53
TOTAL 136.48
e Activity Center adjacent to Gill Neck Road
- Tentative parcels
Parcel ID Map # Acreage
3/1 3-35-12 190.00
37 3-35-8 57.98
43 3-35-8 95.86
46 3-35-8 24.00
TOTAL 367.84
° Activity Center at Rd 275 and Rd 283 adjacent to the Aydolotte Estate
— Tentative parcels
Parcel ID Map # Acreage
52 3-34-12 124.50
13/2 3-34-12 40.00
6 3-34-12 48.80
5 3-34-12 27.18
3.01 3-34-12 8.89
2 3-34-12 12.46
51 3-34-12 4.70
6.01/1 3-34-12 22.0
TOTAL 288.53
o Details about the number of residential units:

Expanded Development District

Activity Center Scenario

Scenario
Total number of new residential
units on vacant land/ farmland 18,103 18,103
Number of new residential units
on Activity Center parcels - 12,969
Total number of new residential
units on vacant land/ farmland - 5,134

parcels other than Activity Center
parcels

3™ ITERATION ANALYSIS:

The number of future residential units on the activity center parcels
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=12,969

Total Acreage of the tentative parcels selected for the proposed 5 Activity Centers
=386.20 + 172.25 + 136.48 + 367.84 + 288.53

=1351.30 Acres

Thus, the average development density for the activity centers

= 12,969 units / 1351.30 acres

= Approximately 9.6 residential units per acre on the activity center land.

The average development density for the activity centers achieved at the end of the third iteration
(9.5DUs/acre) seems reasonable based on the following assumption:

e The proposed density for the activity centers is slightly more than double the existing density
for the parcels (4DUs/acre) selected for the activity centers; thus more appropriately working as
a receiving area for new development that could be transferred (as would occur in a transfer of
development rights or credits program) from land outside the activity centers/villages.

II1. Process for Deciding Potential Development Mix at Each Activity Center/Village:

As per the mixed-use concept of an activity center or village, the requirement for the retail/commercial
space is mainly based on the demand from the residential component of the activity center or village.
This means the retail and commercial space is largely geared to serving the activity center or village
itself — a neighborhood shopping concept. Thus, the first step is to estimate the number of residential

units in each of the activity centers/villages.

As per the third and final iteration of the land assembly exercise, the five activity centers should
accommodate 12,969 residential units. The distribution of these residential units to the five activity
centers has been done based on the size of each activity center. Thus, each of the five activity centers
will have development density close to 9.6 DUs/acre. The distribution of residential units is shown in

the following Table 1.

Table 1: Distribution of Dwelling Units Based on the Size of the Activity Centers

Activity Location Size (acres) | Target DU Density
Center (DUs/acre)
Al Between SR24 & Rd274 adjacent to the School. 386.20 3700 9.58
A2 Between SR24 & Rd274 adjacent to the Medical Center 172.25 1660 9.64
A3 Between SR23 & US9. 136.48 1310 9.59
A4 Adjacent to Gill Neck Road (Near Lewes) 367.84 3525 9.58
A5 at the intersection of RD283 and RD275. 288.53 2775 9.62
Total/Average 1,351.30 12,970 9.60

Development Mix for Each Activity Center/Village:
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Once the target residential units within each activity center have been decided, the next step is to decide
the development mix for each activity center. The following common assumptions have been made
while working with the development mix for each of the activity centers:

o Due to the compactness of the activity centers and high number of target residential units in
each activity center and the attractiveness of the study area to retirees, it has been assumed that
all the dwelling units were not single family detached housing but a mix of two or three
different types of residential units. Thus, for this exercise, the following three types of
residential units have been considered:

1. Single family detached housing with lot size 6,000 sq.ft. per unit.
2. Condominium units with lot size 4,500 sq.ft. per unit.
3. Apartment units with lot size 3,000 sq.ft. per unit for a building up to 24 units.

o Various proportions of each housing types were analyzed to achieve the target number of
residential units in each activity center. Based on the results of this analysis, the available area
for residential units in the each activity center was equally divided into three parts, (one for
each housing type) and then number of dwelling units of each type of housing was calculated.

° Efforts were made to keep aside 5-10% (close to 5% in larger activity centers while close to
10% in smaller activity centers) of land in the each activity center for construction of internal

roads and reserved green space.

o The retail/commercial space estimated for each activity center represents gross floor area
(GFA). Usually, the GFA for a typical retail/commercial development is approximatcly 0.2
times the lot size but due to neighborhood nature of the activity center and assumed street front
retail (with reduced parking requirement than a typical shopping mall), the GFA has been
considered equal to 0.5 times the lot size. Based on the area constraints, retail/commercial
development was also assumed to share the residential land (i.e. retail/commercial stores below

low rise apartment buildings).

The following shows the process used to decide the development mix in the each activity center. The
green polygons in the process flowchart show the final mix chosen to calculate the trip generation.
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A. Activity Center (Al):

Step 1:
Geographic Location: Between SR24 & Rd274 adjacent to the School

Target Dwelling Units: 3,700

Activity Center Area: 386.20 acres

Step 2:
Activity Center Al
386.20 Acres
y A A
20 Acres for 364 Acres Residential 2.2 Acres (95,832
internal Development sq.ft.)
roads/parks (15,855,840 sq.ft.) Retail/Commercial
1/3 1/3 1/3
A 4 y
5,285,280 sq.fi 5.285.280 sq.ft 5,285,280 sq.ft
6,000 sq.ft. lot 4,500 sq.ft. lot 3,000 sq.ft. lot
=881 DUs =1,171 DUs = 1,762 DUs

\ 4
Total DUs = 3,818
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Step 3:

% Extra DUs than Target = 3,818 — 3,700 = 118
i .

Option 1

I

Option 2

Y

Keep surplus units as it is,
as a positive reserve to
balance the needs in other
activity centers

Moderate

Minioom

e i b e ® 4y

Reduce 118 units and add the

acreage to the internal
roadways and reserved green
space

Maximum

Reduce

k4

40 — 6,000 sq.ft. Units
40 — 4,500 sq.ft. Units
38 — 3,000 sq.ft. Units
Total acreage gained for
internal roads and parks
= 534,000 sq.ft.
=12.25 acres

Step 4:

Reduce
L 4

Reduce

h 4

118 — 3,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 354,000 sq.ft.

= 8.12 acres

118 — 6,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 708,000 sq.ft.
=16.25 acres

Activity Center (A1) development mix used for calculating trip generation:

3,700 DUs

— 841 Single Family detached units

— 1135 Condominium units
— 1724 Apartment units

2.2 acres (95,832 sq.ft.) of Retail/Commercial Development

32.25 acres of open space for internal roads/ parks etc.
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B. Activity Center (A2):

Step 1:
Geographic Location: Between SR24 & Rd274 adjacent to the Medical Center

Target Dwelling Units: 1,660

Activity Center Area: 172.25 acres

Step 2:
Activity Center A2
172.25 Acres
r A y
17 Acres for 154.5 Acres Residential 0.75 Acres (32,670
internal Development sq.ft.)
roads/parks (6,730,020 sq.ft.) Retail/Commercial
1/3 1/3 173
A y y
2,243,340 sq.ft 2,243,340 sq.ft 2,243,340 sq.ft
6,000 sq.ft. lot 4,500 sq.ft. lot 3,000 sq.ft. lot
=374 DUs =499 DUs =748 DUs

y

Total DUs = 1,621
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Step 3:

| DUs Less than Target = 1,660 — 1,621 = 39
|

Option 1

Option 2

A

e o oy

sAurE e .

Keep as it is, extra units in
other activity centers will
compensate the difference

Step 4:

4

Change 1/3 — 1/3 - 1/3 split to
create 1660 units. This can be
done by replacing forty 6,000 -
sq.ft. units by eighty 3,000-
sq.ft units

Activity Center (A1) development mix used for calculating trip generation:

o 1,621 DUs
— 374 Single Family detached units
— 499 Condominium units
— 748 Apartment units

. 0.75 acres (32,670 sq.ft.) of Retail/Commercial Development

. 17 acres of open space for internal roads/ parks etc.

Technical Memorandum — Land Assembly Exercise for Activity Center Land Use Scenario

Prepared by: DMJM+HARRIS, Trenton, NJ
April 2002




C. Activity Center (A3):

Step 1:

Geographic Location: Between SR23 & US9

Target Dwelling Units: 1,310

Activity Center Area: 136.48 acres

Step 2:
Activity Center A3
136.48 Acres
y \ 4 y
13.6 Acres for 122.13 Acres Residential 0.75 Acres (32,670
internal Development sq.ft.)
roads/parks (5,319,983 sq.1t.) Retail/Commercial
1/3 1/3 1/3

Y

1,773,328 sq.ft
6,000 sq.ft. lot

=295 DUs

A 4

4

1,773,328 sq.ft
4,500 sq.ft. lot

=394 DUs

1,773,328 sq.ft
3,000 sq.ft. lot

=591 DUs

y

Total DUs = 1,280
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Step 3:

1 DUs Less than Target = 1,310 — 1,280 = 30

Option 1

i

Option 2

A

Keep as it is, extra units in
other activity centers will
compensate the difference

Step 4:

A

Change 1/3 - 1/3 — 1/3 split to
create 1310 units. This can be
done by replacing thirty 6,000
-sq.ft. units by sixty 3,000-
sq.ft units

Activity Center (A1) development mix used for calculating trip generation:

° 1,280 DUs

— 295 Single Family detached units
— 394 Condominium units
— 591 Apartment units

° 0.75 acres (32,670 sq.ft.) of Retail/Commercial Development

° 13.6 acres of open space for internal roads/ parks etc.
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D. Activity Center (A4):

Step 1:

Geographic Location: adjacent to Gill Neck Road (Near Lewes)
Target Dwelling Units: 3,525

Activity Center Area: 367.84 acres

Step 2:
Activity Center A4
367.84 Acres
h 4 A y
18 Acres for 346.4 Acres Residential 3.44 Acres (150,000
internal Development sq.ft.)
roads/parks (15,089,184 sq.ft.) Retail/Commercial
1/3 1/3 1/3
A Y A
5,029,728 sq.ft 5,029,728 sq.ft 5,029,728 sq.ft
6,000 sq.ft. lot 4,500 sq.ft. lot 3,000 sq.ft. lot
=838 DUs =1,118 DUs =1,677 DUs

4

Total DUs = 3,633
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Step 3:

| Extra DUs than Target = 3,633 - 3,525 = 108

Option 1

Option 2

y

Keep surplus units as it is,
as a positive reserve to
balance the needs in other

activity centers

Moderate

Minioum

Reduce 108 units and add the

acreage to the internal

roadways and reserved green

space

e P e b A

e b by

Maximum

Reduce
v

Reduce
¥

36 — 6,000 sq.ft. Units
36 — 4,500 sq.ft. Units
36 — 3,000 sq.ft. Units
Total acreage gained for
internal roads and parks
= 486,000 sq.ft.
=11.16 acres

108 — 3,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 324,000 sq.ft.

= 7.43 acres

Step 4:

Activity Center (A1) development mix used for calculating trip generation:

° 3,5250 DUs

— 802 Single Family detached units

— 1,082 Condominium units
— 1,641 Apartment units

o 3.44 acres (150,000 sq.ft.) of Retail/Commercial Development

Reduce

108 — 6,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 648,000 sq.ft.

= 14.86 acres
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. 29.16 acres of open space for internal roads/ parks etc.

E. Activity Center (A5):

Step 1:

Geographic Location: at the intersection of RD283 and RD275

Target Dwelling Units: 2,775

Activity Center Area: 288.53 acres

Step 2:
Activity Center AS
288.53 Acres

Y A 4 A 4

15 Acres for 271.28 Acres Residential 2.22 Acres (98,010

internal Development sq.ft.)

roads/parks (11,816,957 sq.ft.) Retail/Commercial
173 1/3 1/3

4

3,938,986 sq.ft
6,000 sq.ft. lot

=656 DUs

A 4

y

3,938,986 sq.ft
4,500 sq.ft. lot

=875 DUs

3.938,986 sq.ft
3,000 sq.ft. lot

=1,313 DUs

y

Total DUs = 2,844
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Step 3:

Option 1

e s b

T e R

Keep surplus units as it is,
as a positive reserve to
balance the needs in other
activity centers

Moderate

l

Extra DUs than Target = 2,844 —2,775=69 |

Option 2

—— i e AR

Minimuim

4

Reduce 69 units and add the
acreage to the internal
roadways and reserved green
space

Maximum

Reduce

4

23 — 6,000 sq.ft. Units
23 — 4,500 sq.ft. Units
23 — 3,000 sq.ft. Units
Total acreage gained for
internal roads and parks
=310,500 sq.ft.

=7.13 acres

Step 4:

Reduce

4

Reduce

69 — 3,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 207,000 sq.ft.

=4.75 acres

69 — 6,000 sq.ft. Units

Total acreage gained for
internal roads and parks
= 414,000 sq.ft.

=9.5 acres

Activity Center (A1) development mix used for calculating trip generation:

° 2,844 DUs

— 656 Single Family detached units

— 875 Condominium units
— 1313 Apartment units

o 2.25 acres (98,010 sq.ft.) of Retail/Commercial Development
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. 15 acres of open space for internal roads/ parks etc.

Summary of development mix for the five activity centers:

Activity Center Dwelling Units Retail/Commaercial Open Space Reserved
Space (acres) for Internal Roads/
Green Space (acres)
Al 3,700 2.20 32.25
A2 1,621 0.75 17.00
A3 1,280 0.75 13.60
Ad 3,525 3.44 29.13
AS 2,844 2.25 15.00
Total 12,970 9.39 106.85
° Proposed residential units (12,970) are almost equal to the target dwelling units in the activity

centers (12,969)

. Open space reserved for internal roads and green space (106.85 acres) in the activity
centers/villages is almost 8% of the total land proposed for the five activity centers (1,351.30

acres).
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1. Introduction:

The purpose of this technical memorandum is to explain the methodology used for calculating
Saturday peak hour trip generation, display total trip generation for the Saturday peak hour by
TAZs for the Activity Center Scenario and discuss special considerations, which should be
considered while undertaking the trip distribution exercise due to unique nature of this scenario.

II. Brief Discussion about the Activity Center Scenario:

This scenario is based on the basic principle of managing the development potential of the
study area in a compact mixed-use manner. The compact mixed-use nature of the activity
centers would partially eliminate the need for the local residents to access the SR1 Corridor for
their day-to-day retail/commercial requirements, promote use of alternative modes of travel like
walking, bicycling, and encourage any future transit possibilities due to favorable development
densities. The overall development potential (i.e. total number of potential dwelling units) have
been kept same as that of the Expanded Development District Scenario. The total number of
potential new dwelling units in the study area for the Activity Center Scenario will be 18,103
(same as that for the Expanded Development District Scenario).

In order to achieve the compactness of the mixed-use development, 5 Activity Centers have
been located within the study area and development potential of the land outside the Activity
Centers has been reduced to 1 DU/acre. The size of each activity center has been decided based
on its location, available vacant land at/near the location and to achieve reasonable

development density within the activity center.

III. Trip Generation Calculations:

The total trip generation for the Activity Center Scenario is sum of the following three

components:
a) Trip generation for the Base Land Use Scenario.

b) Trip Generation for the activity centers.
c) Trip Generation for the vacant land/farmland outside the activity centers.
a) Trip generation for the Base Land Use Scenario:

Table 1 shows the total number of entering and exiting trips by TAZs for the Base Land Use
Scenario.

Table 1 - Total Entering and Exiting Trips by TAZs For the Base Land Use Scenario

New Split TAZ Entering Trips Exiting Trips
18601120/1 0 0
18601120/2 0 0
18801180/1 0 0
18801180/2 55 47
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19001120 0 0
19401080/1 0 0
19401080/2 0 0
19401140/1 241 206
19401140/2 0 0
19401180/1 0 0
19401180/2 298 253

19601120 0 0
19801160/1 842 809
19801160/2 9 9
19801160/3 10 9
19801180/1 40 39
19801180/2 0 0
19801180/3 14 23

19801200
202010401
20201040/2 0
20201040/3 355 125
20201040/4 0 0

20201120 105 80
20401140/ 882 845
20401140/2 111 94
20401160/1 0 0
2040116072 57 49
20401160/3 0 0

20401220 0 0

20401240 0 0
20601120/ 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 30 26

20601140 62 59
20801040/1 976 937
20801040/2 0 0
20801040/3 25 22
20801040/4 73 63
20801040/5 0 0
20801040/6 104 88
20801040/7
20801040/8
20801040/9 0

20801040/10 22 35
20801120/1 286 283
20801120/2 0 0
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20801120/3 0 0
20801120/4 259 246
20801140/1 16 14
21001141 0
21001142 0
21401100/ 0
21401100/2 40 27
21601060 0 0
21801080 0 0
21801100 0 0
Total 4912 4388

b) Trip Generation for the Activity Centers:

The size of each activity center and the mix of developments within each activity center have
been estimated based on an iterative process. The process is explained in a separate technical

memorandum.

This technical memorandum focuses on the trips generated by each of the activity centers,
assumptions made about the percentage of the internal trips that will occur due to mixed-use
nature and discussion about special trip distribution consideration for each of the activity

centers.

Basic assumptions made while conducting the trip generation for the activity centers are as
follows:

o Since relative placement of mixed development within an activity center has not been
considered during the initial stage of concept planning, the trip generation is based on
the overall development within each activity center rather than working with individual
land parcels within the activity center.

° If an activity center is shared by two or more TAZs, then the distribution of generated
trips among these TAZs is based upon the ratio of the area of the activity center in each

TAZ.

For example, if an activity center with 10-acre area generates 100 trips and 2-acre
portion of the activity center is located in TAZ ‘1’ while the remaining 8-acre of the
activity center land lies in TAZ ‘2’, then 20 out of 100 trips will be assigned to TAZ ‘1’
while 80 trips will be assigned to TAZ ‘2’ based on the land area proportion.

o It has been assumed that 75% of the trips generated by retail/commercial developments
within an activity center will be originated from the residential developments within
the same activity center (intemal trips). If the activity center is located within one
single TAZ, then these trips should not be considered while carrying out inter-zonal
trip distribution. If the activity center is shared between two or more TAZs then the
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internal trips should distributed only among the TAZs on which the activity center is
located.

o An internal trip made for retail/commercial shopping has 2 trip ends (origin: residential
unit & destination: retail/commercial center or vice versa on the way back). Thus, this
internal trip is counted twice, once in the trip production for residential units and once
for trip attraction by the retail/commercial center. This while doing the inter-zonal trip
distribution, internal trips related to the retail/commercial centers should be deducted

twice.

For example, consider retail/commercial shops within an activity center generate 1000
trips and residential units within that activity center generate 3000 trips. Then based on
75% internal trips assumption for the retail/commercial uses, 750 out of 1000 trips for
retail/commercial shops are internal. It also means that 750 trips out of 3000 trips
generated by the residential units are internal trips intended for neighborhood shopping.
Thus, while doing inter-zonal trip distribution, only 250 retail/commercial related trips
and 2,250 residential related trips should be distributed to other TAZs. Thus, in this
case, 1,500 trips will be internal trips and 2,500 trips are inter-zonal trips.

® Since the nature of the retail/commercial developments within each activity center will
vary, ITE category 815: free standing discount shops has been used for the trip
generation purpose in order to be consistent with the previous assumptions made
regarding vacant commercial land along SR1 corridor in all the previous scenarios.

° Since each activity center is proposed to have three types of housing units, while
calculating the trip generation for activity centers three different trip rates have been

used depending upon the type of residential development.

1. Activity Center 1 (Al):

Geographic Location: located between SR24 and RD274 adjacent to school.

Area: 386.20 Acres

Shared between: 3 TAZs (20201040/1: 94%, 20201120: 6%, 20201040/4: Negligible)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
3,700 DUs:;
841 SF Detached 791 427 364
1,135 Condos 533 288 245
1,724 Apartments 896 448 448
95,832 sq.ft. GFA of 734 374 360
retail/commercial
establishments
Total 2,954 1,537 1,417
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Internal Trips:

75% of 734 retail/commercial trips = 551
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 551

Total internal trips: 1,102

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
20201040/1 905 835
20201120 58 53
20201040/4 - -
Total Trips Excluding Internal 963 888
Trips

2. Activity Center 2 (A2):

Geographic Location: located between SR24 and RD274 adjacent to the Medical Center.

Area: 172.25 Acres

Located within: 1 TAZs (20601140)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
1,621 DUs:

374 SF Detached 352 190 162

499 Condos 235 127 108

748 Apartments 389 195 194
32,670 sq.ft. GFA of 250 128 122
retail/commercial
establishments
Total 1,226 640 586

Internal Trips:

75% of 250 retail/commercial trips = 188
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 188

Total internal trips: 376
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Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
20601140 442 408
Total Trips Excluding Internal 442 408
Trips
3. Activity Center 3 (A3):
Geographic Location: located between SR23 and US9.
Area: 136.48 Acres
Shared between: 2 TAZs (18601120/2: 47%, 19401140/2: 53%)
Intended Development & Trip Generation:
Intended Development Trip Generation Entering Trips Exiting Trips
1,280 DUs:
295 SF Detached 277 150 127
394 Condos 185 100 85
591 Apartments 307 154 153
32,670 sq.ftt GFA of 250 128 122
retail/commercial
establishments
Total 1,019 532 487

Internal Trips:

75% of 250 retail/commercial trips = 188
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 188

Total internal trips: 376

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
18601120/2 157 145
19401140/2 177 164

Total Trips Excluding Internal 334 309
Trips
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4. Activity Center 4 (A4):

Geographic Location: located along RD268 adjacent to Gill Neck Road.

Area: 367.84 Acres

Shared between: 3 TAZs (20401160/3: 52%, 20401220: 26%, 20401240: 22%)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
3,525 DUs:
802 SF Detached 754 407 347
1,082 Condos 509 275 234
1,641 Apartments 853 427 426
150,000 sq.ft. GFA of 1,149 586 563
retail/commercial
establishments
Total 3,265 1,695 1,570

Internal Trips:

**NOTE: Since this activity center is in the immediate vicinity of Lewes, and has substantial
retail/commercial space, it has been estimated that it will attract retail/commercial customers
from Lewes. Thus, instead of using 75% internal trips related to retail/commercial use for this

particular activity center, the percentage of internal trips has been reduced to 50%.

50% of 1,149 retail/commercial trips = 575
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 575

Total internal trips: 1,150

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
20401160/3 572 528
20401220 286 264
20401240 242 223
Total Trips Excluding Internal 1,100 1,015
Trips

Activity Center Trip Generation
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5. Activity Center 5 (A5):

Geographic Location: located at the intersection of RD283 and RD275.

Area: 288.53 Acres

Shared between: 2 TAZs (19601120: 55%, 20201120: 45%)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
2,844 DUs:
656 SF Detached 617 333 284
875 Condos 411 222 189
1,313 Apartments 683 342 341
98,010 sq.ft. GFA of 751 383 368
retail/commercial
establishments
Total 2,462 1,280 1,182

Internal Trips:

75% of 751 retail/commercial trips = 563
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 563

Total internal trips: 1,126

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
19601120 382 353
20201120 313 292

Total Trips Excluding Internal 695 641
Trips

Table 2 summarizes the inter-zonal trips associated with all the activity centers (w/o internal
trips) by TAZs.

Table 3 shows the total internal trips for all the activity centers. As discussed earlier in the
assumptions, if the activity center is located within one single TAZ, then internal trips should

Activity Center Ttip Generation
Prepared by: DMJM+HARRIS, Trenton, NJ

April 2002




not be considered while carrying out inter-zonal trip distribution. If the activity center is shared
between two or more TAZs then the internal trips should distributed only among the TAZs on
which the activity center is located.

Table 2 - Total Entering and Exiting Trips by TAZs for the Activity Centers (Excluding Internal Trips)

New Split TAZ Entering Trips Exiting Trips
18201180 0 0
18601120/1 0 0
18601120/2 157 145
18801180/1 0 0
18801180/2 0 0
18801200 0 0
19001120 0 0
194010801 0 0
19401080/2 0 0
19401140/1 0 0
19401140/2 177 164
19401180/ 0 0
19401180/2 0 0
19601120 382 353
19801160/1 0 0
19801160/2 0 0
19801160/3 0 0
19801180/1 0 0
19801180/2 0 0
19801180/3 0 0
19801200 0 0
20201040/1 905 835
20201040/2 0 0
20201040/3
2020104074
20201120 371 345
20401140/1
20401140/2
20401160/ 0
20401160/2 0
20401160/3 572 528
20401220 286 264
20401240 242 223
20601120/ 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 0 0

Activity Center Trip Generation
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20601140

443

408

2080104011

20801040/2

20801040/3

20801040/4

20801040/5

20801040/6

20801040/7

20801040/8

20801040/9

20801040/10

20801120/

20801120/2

20801120/3

20801120/4

20801140/1

21001141

21001142

21401100/1

21401100/2

21601060

21801080

21801100

O |O |0 |Oo | |0 | |0 |0 |0 |0 |0 |o | |o |0 |0 |0 |0 |0 |0 |o

O |O |© |O |0 |0 |0 |0 |0 |0 |o |0 | | |o |0 |0 |0 |0 | |o |o

Total

(X
3]
1)
~

R
N
-
-
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Table 3

Total Entering and Exiting Internal Trips Associated with the Activity Centers

Activity Center Total Internal Entering Trips Existing Trips
Trips
Al 1,102 579 523
A2 376 197 179
A3 376 197 197
A4 1,150 604 546
AS 1,126 591 535
Total 4,130 2,168 1,962

¢) Trip Generation for the Vacant Land/Farmland outside the Activity Centers:

Table 4 shows the details of the vacant land/farmland parcels outside the activity centers and
trip generation (with entering trips and exiting trips split) for these parcels. The following
assumptions have been made while calculating the trip generation for the vacant land

parcels/farmlands:

All the vacant residential land/farmland outside the activity centers will be developed
at 1 DU/acre density.

Due to the mixed-use nature of the activity centers, the retail and commercial
establishments within these activity centers will mainly attract local residents in the
neighborhood. This will indirectly result in reduction in the attraction potential of the
vacant commercial parcels along the SR1 Corridor based on the nature of
developments that will occupy these vacant parcels. This is mainly because, if the
commercial establishments, which will occupy the vacant C-1 zoned parcels along
SR1, are of the similar nature as that of ones in the activity centers, then local residents
would prefer to shop in the neighborhood instead of accessing the SR1 commercial
establishments. In order to compensate for the impact of the activity center
commercial/retail developments, the trip rates for the vacant commercial parcels along
SR1 have been reduced. The reduction in the trip rates is in such a way that it will
balance the intemal trips attracted by the activity center retail/commercial

establishments.

Table 5 summarizes the entering and exiting trips associated with the vacant land/farmland
outside the activity centers by TAZs.

Activity Center Trip Generation
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Table 5 - Entering and Exiting Trips by TAZs for Vacant Parcels and Farmlands Outside the Activity Centers

New Split TAZ Entering Trips Exiting Trips
18201180 6 5
18601120/1 0 0
18601120/2 251 213
18801180/1 235 226
18801180/2 87 74
18801200 649 578
19001120 256 218
19401080/1 53 42
19401080/2 300 256
19401140/1 3 2
19401140/2 106 89
19401180/1 0 0
19401180/2 142 134
19601120 170 145
19801160/1 207 199
19801160/2 46 35
19801160/3 681 655
19801180/1 666 640
19801180/2 81 72
19801180/3 0 0
19801200 42 36
20201040/1 183 156
20201040/2 18 15
20201040/3 36 27
20201040/4 5 3
20201120 41 35
204011401 0 0
20401140/2
20401160/1 0 0
20401160/2 15 11
20401160/3 167 147
20401220 82 70
20401240
20601120/1
20601120/2
20601120/3
20601120/4 90 77
20601140 1 1
20801040/1 0 0
20801040/2 3 1
20801040/3 8 3
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20801040/4 131 111
20801040/5 0 0
20801040/6 30 26
20801040/7 0 0
20801040/8 0 0
20801040/9 304 292
20801040/10 372 357
20801120/1 36 34
20801120/2 0 0
20801120/3 27 23
20801120/4 19 18
208011401 1 1
21001141 0 0
21001142 0 0
21401100/1 0 0
21401100/2 366 351
21601060 0 0
21801080 0 0
21801100 0 0
Total 5916 5378

IV. Total Trip Generation by Study Area TAZs:

As discussed earlier, the total trip generation by TAZs for the Activity Center Scenario (see
Table 6) is sum of the following three components:

a) Trip generation for the Base Land Use Scenario (Table 1).

b) Trip Generation for the activity centers (Table 2).

c) Trip Generation for the vacant land/farmland outside the activity centers (Table 5).
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Table 6 - Total Entering and Exiting Trips by TAZs for the Activity Center/Village Scenario

New Split TAZ Entering Trips Exiting Trips
18201180 6 5
18601120/1 0 0
18601120/2 408 358
18801180/1 235 226
18801180/2 142 121
18801200 649 578
19001120 256 218
19401080/1 53 42
19401080/2 300 256
19401140/1 244 208
19401140/2 283 253
19401180/1 0 0
19401180/2 440 387
19601120 552 498
19801160/1 1049 1008
19801160/2 55 44
19801160/3 691 662
19801180/1 706 679
19801180/2 81 72
19801180/3 14 23
19801200 42 36
20201040/1 1088 991
20201040/2 18 15
20201040/3 3N 152
20201040/4 5 3
20201120 517 460
204011401 881 845
20401140/2 111 94
20401160/1 0 0
- 20401160/2 72 60
20401160/3 739 675
20401220 368 334
20401240 242 223
2060112011 0 0
20601120/2 0
20601120/3 0 0
20601120/4 120 103
20601140 506 468
20801040/ 996 937
20801040/2 3 1

Activity Center Trip Generation
Prepared by: DMJM+HARRIS, Trenton, NJ

April 2002

23



20801040/3 33 25
20801040/4 204 174
20801040/5 0 0
20801040/6 134 114
20801040/7 0 0
20801040/8 0 0
20801040/9 304 290
20801040/10 394 392
20801120/1 322 317
20801120/2 0 0
20801120/3 27 23
20801120/4 278 264
208011401 17 15
21001141
21001142 0 0
214011001
21401100/2 406 378
21601060 0 0
21801080 0 0
21801100 0 0
Total 14382 13027

Note: These trips do not include the internal trips associated with the activity
centers.

SUMMARY OF TRIP GENERATION FOR THE ACTIVITY CENTER SCENARIO:

° Trip generation for the Activity Center/Village Scenario:

= 14,382 (entering) + 13,027 (exiting) Table 6
= 27,409 trips.

These trips should be used for conducting inter-zonal distribution.

° Total internal trips associated with the five activity centers:

= 2,168 (entering) + 1,962 (exiting) Table 3
= 4,130 internal trips.

If the activity center is located within one single TAZ, then these trips should not be considered
while carrying out inter-zonal trip distribution. If the activity center is shared between two or
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more TAZs then the internal trips should distributed only among the TAZs on which the
activity center is located.

COMPARISON WITH THE EXPANDED DEVELOPMENT DISTRICT SCENARIO TRIP
GENERATION:

J Total trip generation for the Expanded Development District Scenario:
= 18,470 (entering) + 16,372 (exiting) Table 4 of previous Tech. Memo.
Dated April 8,2002.
= 34,842 trips
° Trip generation for the Activity Center/Village Scenario:
= 14,382 (entering) + 13,027 (exiting) Table 6
= 27,409 trips.
. Reduction in trips for the Activity Center Scenario as compared to the Expanded Development

District Scenario:
= 34,842 - 27,409

= 7,433 trips

Reduced 7,433 trips

4,130 internal trips 3,303 trips reduced due to
change in the trip rates for
some residential units.**

** In the Activity Center Scenario, there are 3 types of residential units in each activity center (Single
Family detached housing, Condominiums, and apartment) whereas, in the Expanded Development
District Scenario, most of the residential parcels are Single Family detached housing. Saturday peak
hour trip rate for condominium (0.47 per DU) and apartments (0.52 per DU) is less than that of SF
detached housing (0.94 per DU). As a result of this, 3,303 trips have been reduced in the Activity
Center Scenario as compared to the Development District Scenario.
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I. Introduction:

The purpose of this technical memorandum is to present total trip generation for the Saturday
peak hour by TAZs for the Preferred Activity Center Scenario.

II. Trip Generation Calculations:

The total trip generation for the Activity Center Scenario is sum of the following three
components:

a) Trip generation for the Base Land Use Scenario.

b) Trip Generation for the activity centers.

c¢) Trip Generation for the vacant land/farmland outside the activity centers.

a) Trip generation for the Base Land Use Scenario:

Table 1 shows the total number of entering and exiting trips by TAZs for the Base Land Use
Scenario.

Table 1 - Total Entering and Exiting Trips by TAZs For the Base Land Use Scenario

New Split TAZ Entering Trips Exiting Trips
18601120/1 0 0
18601120/2 0 0
18801180/1 0 0
18801180/2 55 47

19001120
19401080/1
19401080/2
19401140/1 241 206
19401140/2 0 0
19401180/1 0 0
19401180/2 298 253
19601120 0 0
19801160/1 842 809
19801160/2 9 9
19801160/3 10 9
19801180/1 40 39
19801180/2 0 0
19801180/3 14 23
19801200 0 0
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202010401 0 0
20201040/2 0 0
20201040/3 355 125
20201040/4 0 0
20201120 105 80
204011401 882 845
20401140/2 111 94
204011601 0 0
20401160/2 57 49
20401160/3 0 0
20401220 0 0
20401240 0 0
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 30 26
20601140 62 59
208010401 976 937
20801040/2 0 0
20801040/3 25 22
20801040/4 73 63
20801040/5 0 0
20801040/6 104 88
20801040/7
20801040/8
20801040/9
20801040/10 22 35
20801120/1 286 283
20801120/2 0 0
20801120/3 0 0
20801120/4 259 246
208011401 16 14
21001141
21001142
21401100/1
21401100/2 40 27
21601060 0 0
21801080 0 0
21801100 0 0
Total 4912 4388
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b) Trip Generation for the Activity Centers:

Basic assumptions made while conducting the trip generation for the activity centers remain the

same as the ones used in the previous activity center scenario:

1. Activity Center 1 (Al):

Geographic Location: located between SR24 and RD274 adjacent to school.

Area: 386.20 Acres

Shared between: 3 TAZs (20201040/1: 94%, 20201120: 6%, 20201040/4: Negligible)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
3,700 DUs:
841 SF Detached 791 427 364
1,135 Condos 533 288 245
1,724 Apartments 896 448 448
95,832 sq.ft. GFA of 734 374 360
retail/commercial
establishments
Total 2,954 1,537 1,417

Internal Trips:

75% of 734 retail/commercial trips = 551
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 551

Total internal trips: 1,102

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
20201040/1 905 835
20201120 58 53
20201040/4 - -
Total Trips Excluding Internal 963 888
Trips
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2. Activity Center 2 (A2):

Geographic Location: located between SR24 and RD274 adjacent to the Medical Center.

Area: 172.25 Acres

Located within: 1 TAZs (20601140)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
1,621 DUs:

374 SF Detached 352 190 162

499 Condos 235 127 108

748 Apartments 389 195 194
32,670 sq.ft. GFA of 250 128 122
retail/commercial
establishments
Total 1,226 640 586

Internal Trips:

75% of 250 retail/commercial trips = 188
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 188

Total intemal trips: 376

Trip Generation by TAZs (Excluding the intemnal trips)

New Split TAZ Entering Trips Exiting Trips
20601140 442 408
Total Trips Excluding Internal 442 408
Trips
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3. Activity Center 3 (A3):

Geographic Location: located between SR23 and US9.

Area: 136.48 Acres

Shared between: 2 TAZs (18601120/2: 47%, 19401140/2: 53%)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
1,280 DUs:

295 SF Detached 277 150 127

394 Condos 185 100 85

591 Apartments 307 154 153
32,670 sq.ft. GFA of 250 128 122
retail/commercial
establishments
Total 1,019 532 487

Internal Trips:

75% of 250 retail/commercial trips = 188
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 188

Total internal trips: 376

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
18601120/2 157 145
19401140/2 177 164

Total Trips Excluding Internal 334 309
Trips
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4. Activity Center 5 (AS5):

Geographic Location: located at the intersection of RD283 and RD275.

Area: 288.53 Acres

Shared between: 2 TAZs (19601120: 55%, 20201120: 45%)

Intended Development & Trip Generation:

Intended Development Trip Generation Entering Trips Exiting Trips
2,844 DUs:
656 SF Detached 617 333 284
875 Condos 411 222 189
1,313 Apartments 683 342 341
98,010 sq.ft. GFA of 751 383 368
retail/commercial
establishments
‘I'otal 2,462 1,280 1,182

Internal Trips:

75% of 751 retail/commercial trips = 563
Equal portion of internal trip ends from residential units (as discussed in assumptions) = 563

Total internal trips: 1,126

Trip Generation by TAZs (Excluding the internal trips)

New Split TAZ Entering Trips Exiting Trips
19601120 382 353
20201120 313 292

Total Trips Excluding Internal 695 641
Trips

Table 2 summarizes the inter-zonal trips associated with all the activity centers (w/o internal

trips) by TAZs.
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Table 3 shows the total internal trips for all the activity centers. As discussed earlier in the
assumptions, if the activity center is located within one single TAZ, then internal trips should
not be considered while carrying out inter-zonal trip distribution. If the activity center is shared
between two or more TAZs then the internal trips should distributed only among the TAZs on

which the activity center is located.

Table 2 ~ Total Entering and Exiting Trips by TAZs for the Activity Centers (Excluding Internal Trips)

The Preferred Activity Center Scenario

New Split TAZ

Entering Trips

Exiting Trips

18201180

0

18601120/1

0

18601120/2

157

18801180/1

18801180/2

18801200

19001120

19401080/1

19401080/2

19401140/1

O |o |o |0 |o |o |o

19401140/2

177

19401180/1

19401180/2

19601120

382

19801160/1

19801160/2

19801160/3

19801180/1

19801180/2

19801180/3

19801200

o |Oo |o |o |o |o |o

202010401

905

20201040/2

o

20201040/3

20201040/4

o

(=)

20201120

371

345

204011401

20401140/2

20401160/

20401160/2

20401160/3

20401220

20401240

2060112071

2060112072

O |0 |0 |o |o |o |o |o |o

o |0 |O |O |0 |Jo |o |o |o
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20601120/3

20601120/4

20601140

443

408

208010401

20801040/2

20801040/3

20801040/4

20801040/5

20801040/6

20801040/7

20801040/8

20801040/9

20801040/10

20801120/1

20801120/2

20801120/3

20801120/4

2080114011

21001141

21001142

214011001

21401100/2

21601060

21801080

21801100

Total

N
8oooooooooooooooooooooo

N
aOOOOOOOOOOOOOOOOOOOOOO

o
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Table 3

Total Entering and Exiting Internal Trips Associated with the Activity Centers

Activity Center Total Internal Entering Trips Existing Trips
Trips
Al 1,102 579 523
A2 376 197 179
A3 376 197 179
AS 1,126 591 535
Total 2,980 1,564 1,416

¢) Trip Generation for the Vacant Land/Farmland outside the Activity Centers:

Table 4 shows the details of the vacant land/farmland parcels outside the activity centers in the
Preferred Activity Center Scenario and trip generation (with entering trips and exiting trips

split) for these parcels.

Table 5 summarizes the entering and exiting trips associated with the vacant land/farmland
outside the activity centers by TAZs.
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Table 5 - Entering and Exiting Trips by TAZs for Vacant Parcels and Farmlands Outside the Activity Centers

New Split TAZ Entering Trips Exiting Trips
18201180 6 5
18601120/1 0 0
18601120/2 251 213
18801180/1 235 226
18801180/2 87 74
18801200 649 578
19001120 256 218
19401080/1 53 42
19401080/2 300 256
19401140/1 3 2
19401140/2 106 89
19401180/1 0 0
19401180/2 142 134
19601120 170 145
19801160/1 207 199
19801160/2 46 35
19801160/3 681 655
19801180/1 666 640
19801180/2 81 72
19801180/3 0 0
19801200 42 36
20201040/1 183 156
20201040/2 18 15
2020104073 36 27
20201040/4 5 3
20201120 41 35
20401140/1 0
20401140/2 0
20401160/ 0
2040116072 15 11
20401160/3 167 147
20401220 82 70
20401240 0 0
20601120/1
20601120/2 0 0
20601120/3 0
20601120/4 90 77
20601140 1 1
20801040/ 0 0
20801040/2 3 1
20801040/3 8 3
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20801040/4 131 111
20801040/5 0 0
20801040/6 30 26
20801040/7 0 0
20801040/8 0 0
20801040/9 304 292
20801040/10 372 357
208011201 36 34
20801120/2 0 0
20801120/3 27 23
20801120/4 19 18
20801140/1 1
21001141 0 0
21001142 0
21401100/1 0
21401100/2 366 351
21601060 0 0
21801080 0 0
21801100 0 0
Total 5916 5378
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IV. Total Trip Generation by Study Area TAZs:

As discussed earlier, the total trip generation by TAZs for the Activity Center Scenario (see

Table 6) is sum of the following three components:
a) Trip generation for the Base Land Use Scenario (Table 1).

b) Trip Generation for the activity centers (Table 2).
c¢) Trip Generation for the vacant land/farmland outside the activity centers (Table 5).

SUMMARY OF TRIP GENERATION FOR THE PREFERRED ACTIVITY CENTER
SCENARIO:

o Trip generation for the Preferred Activity Center Scenario:

= 16,000 (entering) + 14,446 (exiting) Table 6
= 30,446 trips.

These trips should be used for conducting inter-zonal distribution.

o Total internal trips associated with the activity centers:

= 1,565 (entering) + 1,416 (exiting) Table 3

= 2,980 internal trips.

COMPARISON WITH THE BUILD OUT TO PLAN SCENARIO TRIP GENERATION:

° Total trip generation for the Build Out to Plan Scenario:
= 18,358 (entering) + 16,278 (exiting) Table 4 of previous Tech. Memo.
Dated April 8,2002.
= 34,636 trips
° Trip generation for the Preferred Activity Center Scenario:
= 16,000 (entering) + 14,446 (exiting) Table 6
= 30,446 trips.

Technical Memorandum - Preferred Land Use Scenario
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o Reduction in trips for the Preferred Activity Center Scenario as compared to the Build Out to
Plan Scenario:

=34,636 — 30,446
= 4,190 trips

Reduced 4,190 trips

2,980 internal trips 1,210 trips reduced due to

change in the trip rates for

some residential umts.**
** In the Preferred Activity Center Scenario, there are 3 types of residential units in each activity center
(Single Family detached housing, Condominiums, and apartment) whereas, in the Build Out to Plan
Scenario, most of the residential parcels are Single Family detached housing. Saturday peak hour trip
rate for condominium (0.47 per DU) and apartments (0.52 per DU) is less than that of SF detached
housing (0.94 per DU). As a result of this, 1,210 trips have been reduced in the Preferred Activity
Center Scenario as compared to the Build Out to Plan Scenario.
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Table 6 - Total Entering and Exiting Trips by TAZs for the Activity Center/Village Scenario
Preferred Activity Center Scenario

New SplitTAZ Entering Trips Exiting Trips

18201180 9 8
18601120/1 0 0
18601120/2 541 471
18801180/1 311 299
18801180/2 189 161
18801200 949 841
19001120 395 336
19401080/1 79 64
19401080/2 460 392
19401140/1 246 209
19401140/2 334 296
19401180/1 0 0
19401180/2 490 434
19601120 636 569
19801160/1 1115 1072
19801160/2 77 65
19801160/3 910 874
19801180/1 919 884
19801180/2 112 101
19801180/3 14 23
19801200 65 55
20201040/1 1187 1075
20201040/2 27 23
20201040/3 411 172
20201040/4 7 5
20201120 539 479
20401140/1 881 845
20401140/2 111 94
20401160/1 0 0
20401160/2 72 60
20401160/3 406 349
20401220 75 B 64
20401240 B 190 162
20601120/1 0 0
20601120/2 0 0
20601120/3 0 0
20601120/4 169 144
20601140 506 468
20801040/1 996 937
20801040/2 3 1
20801040/3 33 25
20801040/4 274 234
20801040/5 0 0
20801040/6 148 126
20801040/7 0 0
20801040/8 0 0
20801040/9 402 383
20801040/10 513 504




20801120/1 333 328
20801120/2 0 0
20801120/3 42 36
20801120/4 284 270
20801140/1 17 15
21001141 0 0
21001142

21401100/1 0 0
21401100/2 523 493
21601060 0 0
21801080 0 0
21801100 0 0
Total 16000 14446

Note: These trips do not include the internal trips associated with the activity centers.
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State Route 1 Land Use & Transportation Study
Comparative Traffic Analysis for the Base and Build Out to Plan Land Use Scenarios

EXECUTIVE SUMMARY:

This report focuses on the comparative analysis of various transportation network
performance measures for the base and build out to plan land use scenarios. The purpose
of this analysis is to verify the effects of study area growth on transportation
infrastructure, and to determine the adequacy of the existing roadway system.

The study area for the SR1 Land Use and Transportation Study is one of the growing
areas in Sussex County and attracts heavy, seasonal, recreational traffic related to beach
resorts and outlet malls. The base land use scenario, which represents the best-case
scenario for future growth in the study area, assumes that there would be no further future
growth in the study area beyond currently under construction development and currently
proposed development and that these developments would be in place by 2007. The
traffic volumes related to this scenario have been projected to the year 2025 to analyze
the roadway system performance in future. The build out to plan land use scenario, which
represents the worst-case scenario for future growth in the study area, assumes that all the
vacant parcels and farmland would be developed as per their current zoning by 2025. It
can be assumed that the actual growth within the study area by 2025 would be
somewhere between the best-case and worst-case scenarios. It should be noted that both

of these land use scenarios are based on existing zoning.

The comparative analysis indicates that the existing transportation network in the study
area cannot handle even the best-case (base land use) scenario traffic by 2025. With the
worst-case (build out to plan land use) scenario, the transportation network would be
functionally obsolete. Both of these future year scenarios show highly deteriorated travel
conditions within the study area with an excessive amount of delays and long traffic
backups. For the 2025 build out to plan land use scenario, the network average speed
would be close to 3 miles per hour during the peak hour on Saturdays in peak summer
months, which is only slightly higher than the speed of walking. The major roadway
corridors within the study area would be saturated by 2025 and traffic would shift to local
roads. The excessive congestion and delays, on the entire roadway system, in turn,
impacts other concerns like declined safety and poor quality of life. The analysis clearly
indicates that transportation infrastructure improvements are highly essential to ensure
the satisfactory flow of traffic within the study area by 2025.

Prepared by: DMJM-+HARRRIS, Trenton, NJ
March 2002



State Route 1 Land Use & Transportation Study
Comparative Traffic Analysis for the Base and Build Out to Plan Land Use Scenarios

1. INTRODUCTION:

The purpose of this report is to document the outcomes of the comparative traffic
analyses, between the base land use scenario and build out to plan land use scenario,
conducted for the SR1 Transportation/Land Use Study. The traffic analyses include
comparison among the following transportation/land use networks:

1. 1998 network (existing conditions)

2. 2007 interim network (for base land use scenario)

31 2025 network (for base land use scenario)

4. 2025 network (for build out to plan land use scenario)

Traffic analyses have been completed to compare measures of effectiveness (MOEs) for
the following four dimensions:

il Overall Approach: MOE comparisons to analyze the impacts of different land
use scenarios and resulting traffic patterns on the overall study area.

2. Corridor Approach: MOE comparisons for the strategic roadway sections
within the study area to analyze their performance under different land use

scenarios and resulting traffic patterns.

3; Functional Classification Approach: Performance analysis based on highway
functional classification to study the effect of different land use scenarios and

resulting traffic patterns by type of roadway.

4. Signalized Intersection Approach: Performance analysis at the individual
signalized intersection level to study the effects of different land use scenarios
and resulting traffic on the operating conditions of signalized intersections.

2 MEASURES OF EFFECTIVENESS:

The following measures of effectiveness have been used in the comparative traffic
analyses for overall and corridor approaches:

Vehicle Miles Traveled (VMT) - in miles
Vehicle Hours Traveled (VHT) - in hours
Average Speed - in miles per hour

Total Signal Delay - in hours

Signal Delay/Vehicle - in seconds
Queuing Penalty

Number of Unserved Vehicles

e
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8. Performance Index
9. Fuel Consumption - in gallons
10.  Fuel Economy - in miles per gallons

11.  Toxic Emissions (CO, NOx, VOC) - in kgs

For the functional classification traffic analysis, VMT was used as the measure of
effectiveness.

For signalized intersection approach, the following measures of effectiveness have been
used to conduct the analysis:

1. Intersection Level of Service (LOS)
2. Intersection Signal Delay - in seconds
3. Intersection Capacity Utilization

3. OVERALL APPROACH FOR TRAFFIC ANALYSES: ENTIRE STUDY
AREA PERFORMANCE

MOE comparison for the entire study area was undertaken to analyze the impacts of
different land use scenarios and resulting traffic patterns on the study area as a whole.
The entire study area includes 74 intersections, of which, 17 are signalized intersections.
State Route 1 is the major arterial roadway, running north-south, with three lanes in each
direction along most of its length in the study area, and dividing the study area into two
parts. Of the 17 signalized intersections within the study area, 14 signals are on State

Route 1.

Table 1 shows the comparative analysis of MOEs for the four networks under
consideration. Figure 1 compares change in the MOEs in the form of a bar chart. It can
be seen that the rate of increase in VHT, within the study area, is much higher than the
rate of increase in the VMT for both base and build out to plan land use scenarios in
2025. This indicates that there would be rapidly increasing congestion within the study
area compared to existing conditions. The steep increase in the year 2025 signal delay per
vehicle, compared to the existing conditions, also indicates a highly deteriorating traffic
condition in the study area. The comparative MOEs clearly indicate that by 2025, under
the base land use scenario, traffic operations on the existing transportation network would
degenerate and the existing transportation network would not be able to sustain the 2025

traffic under the build out to plan scenario.
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TABLE 1
Comparative Traffic Analysis for the Entire Study Area
MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) | (Base Land Use | (Base Land (Build Out to
(At AN IEalaH o) — Interim Year) Use) Plan Land Use)
Overall Network 40,904 52,465 65,726 91,381
vMmT!
Overall Network 2,940 5,352 9,256 27,832
VHT®
Overall Network 13.91 mph 9.80 mph 710 mph 328 rﬁph .
Average Speed’
Overall Network
Total Signal Delay in 2,001 4,145 7,749 25,692
Hours
Overall Network
Signal Delay/ Vehicle 46 74 112 279
in Seconds
Overall Network 12,344 22,792 46,816 68,694
Queuing Penalty*
Overall Network 4412 13,250 32,550 50,885
Unserved Vehicles® G
Overall Network 2523.6 5082.1 9559.1 28656.7
Performance Index®

! VMT is the total distance traveled in miles, calculated by multiplying the traffic volume on the network
links by link distances. 1t should be noted that the travel on the end links (exit links) ot the network is not

counted in the VMT.
2 Total travel time in hours, which includes both travel time and delays.
? Average speed is calculated by dividing link distance by travel time, including delays.

* Queuing penalty is the measure of the effects of queuing and blocking. It is calculated by multiplying the
percent of blocking time by the number of vehicles affected. For example, if a link blocks up to the top of
storage bay for 10% of the cycle and the link volume is 500 vehicles per hour, then queuing penalty will be
50. Thus, a lower queuing penalty indicates better network performance.

* The adjusted volume less the actuated capacity. For example, a value of 10 indicates that the volume
exceeds the capacity by 10 vehicles per hour.

A mathematical value derived from combined effects of delays, stops and queuing penalty. The lower the
value of the performance index, the better the performance of the network.
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FIGURE 1
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The percentile comparison of the changes in the MOEs, between existing and future
years, is shown in Table 2. The excessively high percentile increase in VHT compared to
VMT, the high increase in total signal delay and the number of unserved vehicles, the
steep percentile decrease in average speed and the decrease in performance index, shows
that the existing transportation network in the study area cannot sustain the traffic
resulting from the 2025 build out to plan land use scenario. Even under the 2025 base
land use scenario assumption, the existing transportation network would fail to operate
throughout the entire study area. These findings indicate that if no transportation
improvements occur in the study area, then the entire study area would suffer from
extremely high levels of congestion, safety issues, and a highly deteriorated quality of life
for residents.

TABLE 2
Comparative Percentile Analysis for the Entire Study Area

MEASURES OF NETWORKS
EFFECTIVENESS Between 1998 Between 1998 Between 1998
(MOEs) (Existing) & (Existing) & 2025 (Existing) & 2025
2007 (Base L.and Use) (Build Out to Plan
(Cat il leald Hour) (Base Land Use — Land Use)
Interim Year)
Change in Network + 28% +61% +123%
VMT
Change in Network + 82% +214% + 846%
VHT
Change in Network -42% - 96% -324%
Average Speed
Change in Network +107% +287% + 1184%
Total Signal Delay
Change Netwerk +60% r 143% + 566%
Signal Delay/ Vehicle
Change in Network + 85% +279% +456%
Queuing Penalty
Change in # of +200% +638% +1053%
Unserved Vehicles
Change in Network -101% -27%% - 1036%
Performance Index

Figure 2 shows the graphical comparison between the rate of increase in the VMT and
VHT between existing and future years. The greater the separation between VMT and
VHT curves, the higher would be the level of congestion.
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FIGURE 2
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The environmental impacts in terms of air quality and fuel consumption of the 2025 base
and build out to plan land use scenarios on the entire study area are shown in Table 3 and
Figure 3. It should be noted that the level of congestion is inversely proportionate to
average speed, and directly proportionate to vehicle stops, delay, and fuel consumption.
The higher the congestion level, the more the vehicle stops, delays and fuel consumption,
and consequently average speed and fuel economy will decrease. Higher fuel
consumption 18, in turn, directly proportional to higher levels of toxic emissions. Thus,
the following table demonstrates the severity of the environmental impacts in 2025, if no
transportation improvements take place. It should be noted that the fuel economy figures,
in miles per gallon, are very low as they are based only on the travel that occurs within

the study area.

TABLE 3
COMPARATIVE ENVIRONMENTAL ANALYSIS
FOR THE ENTIRE STUDY AREA

MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) | (Base Land Use | (Base Land (Build Out to
(Sat. AM Peak Hour) — Interim Year) Use) Plan Land Use)
Fuel Consumption
for Overall Network 3,631 6,134 10,086 26,988
in Gallons
Overall Network Fuel
Economy (Miles per 11.3 8.6 6.5 34
Gallon)
CO Emissions in Kg
for the EAntire Study 253.78 428.77 705.04 1886.46
rea

NOx Emissions in Kg

for the Entire Study 49.38 83.42 137.17 367.04
Area
VOC Emissions in
Kg for the Entire 58.82 99.37 163.40 437.21
Study Area

Table 4 shows the percentile increase between existing and future years for the above
MOEs. Fuel consumption is directly proportionate to toxic emissions and thus, the
percentile change for fuel consumption, CO emissions, NOx emissions and VOC

emissions is the same.
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FIGURE 3

Comparison of Increase in the Toxic Emissions within the Study
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TABLE 4
Comparative Percentile Analysis on Environmental Impacts
for the Entire Study Area

MEASURES OF NETWORKS
EFFECTIVENESS Between 1998 Between 1998 Between 1998
(MOEs) (Existing) & (Existing) & 2025 (Existing) & 2025
2007 (Base Land Use) (Build Out to Plan
(Sat. AM Peak Hour) (Base Land Use — Land Use)

Interim Year)

Change in Fuel

Consumption for + 69%, + 178% + 643%

Overall Network in
Gallons

Change in Overall

Network Fuel -31% -74% -232%

Economy (Miles per
Gallon)

Change in CO

Emissions in Kg for + 69% + 178% + 643%

the Entire Study
Area

Change in NOx

Emissions in Kg for + 69% + 178% + 643%

the Entire Study
Area

Change in VOC

Emissions in Kg for + 69% + 178% + 643%

the Entire Study
Area

Summary of the traffic and environmental analyses results for the entire study area:

. The existing transportation network in the study area is not capable of sustaining
the 2025 base land use traffic volumes. The base land use scenario considers only
currently proposed and under construction development in the study area. This
sccnario assumes that after this development occurs, there would be no new
development in the study area after 2007. This is a best-case condition, which
assumes the least amount of growth impact with the existing land use plan and
existing zoning. The analyses results clearly indicate that the transportation
network would fail by 2025 even for this least growth impact scenario.
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° With the 2025 build out to plan land use scenario traffic volumes, the
transportation network would be functionally obsolete if no improvements are
done. With higher levels of congestion and higher travel times, the traffic in the
study area would move at a speed close to 3 mile per hour, which is slightly
higher than the speed of walking. This extreme level of congestion would hamper
the economic growth of the area, and would have declining effects on the quality
of life for residents. The build out to plan land use scenario considers the
maximum possible growth under the existing land use plan and existing zoning.

o Apart from the travel time issue, there is a severe environmental impact on the
study area if no transportation improvements are undertaken. In 2025, in the
absence of any transportation improvements, the overall fuel consumption within
the study are would rise by a minimum of 178 percent, and as high as 643 percent.
These high increases in the fuel consumption, within the study area, would have
proportionate environmental impacts, due to toxic emissions. This will adversely

affect the quality of life in the study area.

4. CORRIDOR APPROACH FOR TRAFFIC ANALYSES: PERFORMANCE
OF MAJOR ROADWAY CORRIDORS

The corridor approach focuses on impacts to individual roadway corridors within the
study area to analyze the effect of various land use scenarios on corridor travel
conditions. Similar to the entire network analyses, the corridor performance has been
analyzed based on the comparative study of various MOEs. In addition, travel time
analysis has been conducted for SR1 corridor to compare travel time from one point to
another in the corridor. This travel time analysis shows the direct impact of a land use
scenario on the SR1 corridor, in terms of delays. It should be noted that the Synchro
model can perform travel time analysis between signalized intersections only.

The corridor analysis summarizes the MOEs for approaches on the arterial under
consideration including turning lane groups. Side street approaches are not counted in
this analysis. This has an impact on the results of the travel time analysis, as side street
traffic volumes are not considered. The actual travel time for a given length of corridor
may be higher than shown by the corridor travel time analysis. This analysis mainly
focuses on the ratio of travel time required between any two points for various land use
scenarios. The MOEs have been summarized by direction and totaled.

The following corridors within the study area have been analyzed under this approach:

A. State Route 1
B. State Route 18
C. State Route 24
D. Road 275
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A. Analysis for State Route 1 Corridor

Table 5 shows the comparative traffic and environmental analyses results for the State
Route 1 corridor.

TABLE 5
Comparative Traffic & Environmental Analysis for State Route 1 Corridor
MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) | (BaseLand Use | (Base Land | (Build Out to
(S3AAMI Feak Hour) — Interim Year) Use) Plan Land Use)
Corridor VMT 28,304 36,372 46,272 53,027
Corridor VHT 1,569 2,813 5,105 6,395
Corridor Average Speed 18.04 mph 12.93 mph 9.06 mph 8.29 mph
Corridor Total Signal 945 2,010 4,084 5,225
Delay in Hours
Corridor Signal Delay/ 30 50 81 92
Vehicle in Seconds
Corridor Queuing 10,231 18,168 37,462 45,180
Penalty
Corridor Unserved 4,017 11,490 29,356 41,281
Vehicles
Corridor Performance 1347.0 2728.9 5490.7 6914.2
Index
Fuel Consumption for 2,206 3,699 6,251 7,626

Corridor in Gallons

Corridor Fuel Economy 12.8 9.8 7.4 7.0
(Miles per Gallon)

CO Emissions in Kg for 154.20 258.57 436.96 533.05
the Corridor

NOx Emissions in Kg for 30.00 50.31 85.02 103.71
the Corridor

VOC Emissions in Kg for 35.74 59.93 101.27 123.54
the Corridor

The percentile comparison of the changes in the MOEs between existing and future years
for State Route 1 corridor is shown in Table 6.
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TABLE 6
Comparative Percentile Analysis for State Route 1 Corridor
MEASURES OF NETWORKS
EFFECTIVENESS Between 1998 Between 1998 Between 1998
(MOEs) (Existing) & (Existing) & 2025 | (Existing) & 2025
2007 (Base Land Use) (Build Out to Plan
(Sat. aM FealcHous) (Base Land Use — Land Use)
Interim Year)
Change in Corridor VMT +29% +63% + 87%
Change in Corridor VHT +79% +225% + 308%
Change in Corridor - 40% -99% -118%
Average Speed
Change in Corridor Total +113% +332% +453%
Signal Delay
Change Corridor Signal +67% + 170% +207%
Delay/ Vehicle
Change in Corridor + 78% +266% +342%
Quening Penalty
Change in # of Unserved + 186% + 630% + 928%
Vehicles
Change in Corridor -102% -308% -413%
Performance Index
Change in Fuel + 68% + 183% +246%
Consumption for Corridor
in Gallons
Change in Corridor Fuel -31% -72% -83%
Economy (Miles per
Gallon)
Change in CO Emissions in + 68% + 183% +246%
Kg for the Corridor
Change in NOx Emissions + 68% + 183% +246%

in Kg for the Corridor

Change in VOC Emissions + 68% + 183% +246%
in Kg for the Corridor
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Comparative Traffic Analysis for the Base and Build Out to Plan Land Use Scenarios

Interpretation of Results for the State Route 1 Corridor:

Comparing the MOEs for State Route 1 (Table 5) with MOEs for the entire study
area (Table 1), it can be clearly seen that by the year 2025, the SR1 corridor
would be saturated. Under the 2025 base land use condition, the SR1 corridor
carries 70% of the entire study area VMT. Under the 2025 build out to plan
scenario, this percentage is reduced significantly to 58%. This indicates a shift in
traffic volumes once the SR1 corridor becomes saturated. The excess traffic will
load onto the remaining roadways in the study area, severely impacting the
performance of these roadways. The deteriorating performance of the remaining
roadways can be seen by VHT comparison. Under the 2025 base land use
scenario, the remaining roadways carry 30% of the overall study area VMT and
the associated VHT is 45% of the entire study area VHT. In the 2025 build out to
plan scenario, remaining roadways carry 42% of the overall study area VMT (in
increase of 12 %) and the associated VHT has increased sharply to 77% of the
entire study area VHT (an increase of 32%). This indicates heavy delays on these
roadways, and shows that the existing transportation network cannot handle the
predicted volumes by 2025. Figure 4 shows the VMT and VHT comparison for
the SR1 corridor and all other roadways in the study area.

FIGURE 4
VMT and VHT comparison for SR1 Corridor and Remaining
Roadways in the Study Area (Sat. AM Peak Hour)
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State Route 1 Land Use & Transportation Study
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° The SR1 corridor will become saturated under the 2025 base land use scenario
traffic volumes. Thereafter, any additional traffic related to the growth in the
study area, from the build out scenario or from through traffic, will be diverted to
the other roadways in the study area. Table 7 shows the travel time analysis for
the SR1 corridor between Five Points and Bay Vista Road for the various land use
scenarios, while Figure 5 represents the data graphically. Figure S shows that the
travel time curve rises sharply between the existing year and the 2025 base land
use scenario, but then flattens showing almost no increase in the travel time, even
though the study area growth is significant between the 2025 base land use
scenario and the 2025 build out to plan scenario.

TABLE 7

SR1 Corridor Travel Time Analysis
Comparison between Various Land Use Scenarios

Corridor: SR1 between Five Points and Bay Vista Road.

Corridor Length: 6.1 miles

Saturday AM Peak Hour Travel Time in Travel Time in
Southbound Direction Northbound Direction

Free Flow with coordinated

green time along SR1 Corridor 9 min 13 sec 9 min 30 sec
1998 Existing Condition 23 min 6 sec 21 min 26 sec
2007 Interim Year Base Land

Use Scenario 29 min 18 sec 30 min 43 sec
2025 Base Land Use Scenario 42 min 26 sec 42 min 39 sec
2025 Build Out to Plan Land

Use Scenario 42 min 54 sec 48 min 2 sec

Note: It should be noted that the Synchro model can not consider the traffic volumes from
side streets in the conduct of a corridor analysis. Thus, the travel time indicated in the
above table is based on SR1 corridor volumes only. The actual travel time will be higher
than the corridor anmalysis travel time results. The main purpose of conducting the
comparative travel time analysis is to determine the ratio of increase in the travel time
between any two land use scenarios. For example, based on the travel time ratios displayed
in the above table, if actual travel time between Five Points and Bay Vista Road under the
1998 existing condition is 45 minutes, then the 2025 base land use scenario travel time

would be almost 1hour and 25 minutes.
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FIGURE 5§

SR1 Corridor Between Five Points and Bay Vista Road -Travel Time in
the Southbound Direction (Saturday AM Peak Hour)

i: U Y B
:1 - A
0 T T T T
Free Flow with 1998 Existing 2007 Interim Year 2025 Base Land Use 2025 Build Out to
coordinated green Condition Base Land Use Scenario Plan Land Use
time along SR1 Scenario Scenario
Corridor
—e&— Travel Time in Southbound Direction (in minutes) ]
SR1 Corridor between Five Points and Bay Vista Road -Travel Time in
Northbound Direction (Saturday AM Peak Hour)
60

48.04

=0 30.72
30 21.43 L

20 - — e

—&— Travel Time in Northbound Direction (in minutes) |

9.5
10 +— &
0 T T - T
Free Flow with 1998 Existing 2007 Interim Year 2025 Base Land Use 2025 Build Out to
coordinated green Condition Base Land Use Scenario Plan Land Use
time along SR1 Scenario Scenario
Corridor

Prepared by: DMIM+HARRRIS, Trenton, NJ
March 2002

16




State Route 1 Land Use & Transportation Study
Comparative Traffic Analysis for the Base and Build Out to Plan Land Use Scenarios

B. Analysis for the State Route 18 Corridor

Table 8 shows the comparative traffic and environmental analyses results for the State
Route 18 corridor.

TABLE 8
Comparative Traffic & Environmental Analysis for State Route 18 Corridor
MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) | (Base Land Use | (BaseLand | (Build Out to
(Sat. AM Peak Hour) — Interim Year) Use) Plan Land Use)
Corridor VMT 1,797 2,137 2,810 3,602
Corridor VHT 61 111 200 311
Corridor Average Speed 29.46 mph 19.25 mph 14.05 mph 11.58 mph
Corridor Total Signal 28 75 153 246
Delay in Hours
Corridor Signal Delay/ 19 44 67 78
Vehicle in Seconds
Corridor Queuing 241 186 1,392 2,060
Penalty
Corridor Unserved 0 405 912 1,198
Vehicles
Corridor Performance 42.6 94.0 213.6 339.6
Index
Fuel Consumption for 119 190 307 468
Corridor in Gallons
Corridor Fuel Economy 15.1 11.3 9.1 7.7
(Miles per Gallon)
CO Emissions in Kg for 8.32 13.26 21.48 32.72
the Corridor
NOx Emissions in Kg for 1.62 2.58 4.18 6.37
the Corridor
VOC Emissions in Kg for 1.93 3.07 4.98 7.58
the Corridor
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Interpretation of Results for the State Route 18 Corridor:

J The Route 18 corridor VMT for various land use scenarios are lower compared to
that of SR1 corridor, because only a small section of Route 18 is within the study
area.

o The comparison of corridor VMT and VHT indicates that the rate of increase in

the VHT is much higher compared to the rate of increase in VMT for each land
use scenario. This is a sign of increasing congestion along the corridor, which is
also reflected by the sharply declining average speed for the corridor.

C. Analysis for the State Route 24 Corridor

Table 9 shows the comparative traffic and environmental analyses results for the State
Route 24 corridor.

Interpretation of Results for the State Route 24 Corridor:

. The Route 24 corridor VMT for various land use scenarios is low, because only a
small section of Route 24 is within the study area.

o The MOE comparisons for the corridor indicate that under the 2025 build out to
plan scenario, VMT and VHT would be much higher when compared to the 2025
base scenario. This is because most of the land along the Route 24 corridor in the
study area is vacant or farmland with agricultural/residential zoning under the
2025 base scenario. The 2025 build out to plan scenario assumes that these vacant

and farmland parcels along Route 24 would be developed, creating significant

Innnl traffis e 5 thic adAditinnal tenffisr tha Anaratin mAitinng Far thia
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corridor would deteriorate, as reflected by MOEs such as total signal delay, signal
delay per vehicle, queuing penalty, etc.

° Heavy congestion and delays along this corridor would result in lower average
travel speed and fuel economy. Between the existing and 2025 build out to plan
conditions, the average traffic speed would reduce from 36 mph to 11 mph and
the fuel economy would decrease from 14.5 miles per gallon to 8 miles per gallon.
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TABLE 9

Comparative Traffic & Environmental Analysis for State Route 24 Corridor

MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) (Base Land Use | (Base Land (Build Out to
(Sat. AM Peak Hour) — Interim Year) Use) Plan Land Use)
Corridor VMT 2288 2984 3,451 6,209
Corridor VHT 63 90 147 530
Corridor Average Speed 36.31 mph 33.15 mph 23.48 mph 11.71mph
Corridor Total Signal 21 35 80 412

Delay in Hours

Corridor Signal Delay/ 16 21 40 111
Vehicle in Seconds

Corridor Queuing 429 1,202 2,576 9,232
Penalty
Corridor Unserved 0 2 238 3,311
Vehicles
Corridor Performance 38.8 77.5 165.7 544.5
Index
Fuel Consumption for 119 168 239 774

Corridor in Gallons

Corridor Fuel Economy 19.2 17.8 14.5 8.0
(Miles per Gallon)
CO Emissions in Kg for 8.35 11.73 16.68 54.09

the Corridor

NOx Emissions in Kg for 1.62 2.28 3.24 10.52
the Corridor

VOC Emissions in Kg for 1.94 2.72 3.87 12.54
the Corridor
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Comparative Traffic Analysis for the Base and Build Out to Plan Land Use Scenarios

D. Analysis for the Road 275 Corridor (Plantations Road)

Table 10 shows the comparative traffic and environmental analyses results for the Road

275 cornidor.

TABLE 10
Comparative Traffic & Environmental Analysis for State Road 275 Corridor
MEASURES OF NETWORKS
EFFECTIVENESS 1998 2007 2025 2025
(MOEs) (Existing) (Base Land Use | (Base Land (Build Out to
(Sat. AM Peak Hour) — Interim Year) Use) Plan Land Use)
Corridor YMT 2,231 2,816 3,504 7,142
Corridor VHT 67 150 280 1,204
Corridor Average Speed 33.30 mph 18.77 mph 12.51mph 5.93 mph
Corridor Total Signal 25 96 213 1,069
Delay in Hours
Corridor Signal Delay/ 20 59 110 258
Vehicle in Seconds
Corridor Queuing 193 513 899 2,153
Penalty
Corridor Unserved 0 124 271 992
Vehicles
Corridor Performance 36.5 120.2 253.5 1178.9
Index
Fuel Consumption for 124 212 344 1,252
Corridor in Gallens
Corridor Fuel Economy 18.1 13.3 10.2 5.7
(Miles per Gallon)
CO Emissions in Kg for 8.63 14.81 24.02 87.48
the Corridor
NOx Emissions in Kg for 1.68 2.88 4.67 17.02
the Corridor
VOC Emissions in Kg for 2.00 3.43 5.57 20.28
the Corridor
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Interpretation of Results for the Road 275 Corridor:

J The MOE comparisons for the corridor indicate that the 2025 build out to plan
scenario VMT and VHT would be much higher than compared to the 2025 base
scenario. Also, the rate of increase in VHT is very high, compared to rate of
increase in VMT, which indicates that the corridor would be affected by heavy
congestion problems. This is due to the fact that once the State Route 1 Corridor
saturates, most of the traffic from SR 1 would divert to Road 275, as it is the only
parallel roadway to SR1 within the study area. The results show that SR1 traffic,
which has destinations within the study area, would divert to Road 275.

o The severe effect of congestion on Road 275 can be seen by comparing the
average speed under existing conditions and the 2025 build out to plan scenario.
The average speed would drop from 33.30 mph in 1998 to 5.93 mph in 2025.

J The effects of the 2025 build out to plan scenario traffic volumes on the existing
roadway network show that once the other principal arterials (SR1, SR18 etc.)
within the study area become saturated, traffic will divert to the local roadways,
deteriorating their performance severely. The performance of local roadways
would decline sharply because there are no other roads in the study area to reduce
the traffic load on the local roads. Both the 2025 base land use scenario and 2025
build out to plan scenario MOEs clearly indicate the need for additional roadway
links, within the study area, to move the traffic effectively.

5. FUNCTIONAL CLASSIFICATION APPROACH FOR TRAFFIC
ANALYSES: PERFORMANCE OF ROADWAYS BY FUNCTIONAL

CLASS

The functional classification approach summarizes the VMT results for all the roadways
within the study area by type of roadway. This approach is useful to analyze which
roadway classes would be affected the most, due to the traffic growth related to various

land use scenarios.

Table 11 and Figure 6 show the VMT comparisons for the different networks under
consideration. It can be seen that the rate of increase in the VMT on local roadways is the
highest for future year 2025, among all the functional classes. In the 2025 build out to
plan scenario, local traffic originating within the study area would be very high. The
VMT comparison reflects that, under the 2025 build out to plan scenario, the miles
traveled on local roadways would be more than two thirds of the miles traveled on other
principal arterials under 1998 existing conditions. It should be noted that the capacity of
local roadways is much less than that of other principal arterials. This indicates that the
existing transportation network would not be able to handle future traffic within the study

area under these scenarios.
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TABLE 11

Comparative VMT Analysis by Functional Classification

NETWORKS
Functional Class 1998 2007 2025 2025
(Sat. AM Peak Hour) (Existing) (Base Land Use | (Base Land (Build Out to
— Interim Year) Use) Plan Land Use)
Other Principal Arterials (SR1, SR18 west of SR1, Kings Highway)
VMT 30,357 38,758 49,370 57,127
Major Collectors (SR18 east of SR1, SR 23, SR 24)
VMT 3,266 4,115 4,939 9,037
Minor Arterials (SR1A, Road 268 from SR1 to Dartmouth Road)
VMT 1,744 2,626 2,687 3,270
Local Roads (Remaining roadways in the study area)
VMT 5,537 6,966 8,730 21,947
FIGURE 6
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6. SIGNALIZED INTERSECTION APPROACH FOR TRAFFIC
ANALYSES: PERFORMANCE OF SIGNALIZED INTERSECTIONS
WITHIN THE STUDY AREA

There are 17 signalized intersections within the study area, of which 14 are on SR1. This
traffic analysis approach focuses on the effects of future traffic, related to the base and
build out to plan land use scenarios, on the performance of individual signalized
intersections. The level of service for a signalized intersection is based on the average
control delay a vehicle experiences at a particular intersection. The specific levels of
service for a signalized intersection relate to following average control delay:

Level of Service Average Control Delay per Vehicle (in sec.)
A (Excellent -Free flow) <=10

B (Very Good -Minor adjustments) >10 and <=20

C (Good -Stable Flow of traffic) >20 and <=35

D (Satisfactory flow -Occasional delays) >35 and <=55

E (Capacity flow- Regular delays) >55 and <=80

F (Failing- Significant delays and queuing) >80

The previous traffic analysis report prepared for the SR1 Land Use Transportation Study,
which compared the 1998 existing and 2007 (interim) base land use scenarios, showed
detailed signalized intersection comparative analysis for the two networks. It displayed
LOS for individual intersections as well as for individual approaches at each intersection,
and noted the change in traffic volumes, delays and queue lengths for each intersection

approach.

The future year land use scenario traffic volumes (2025 base land use and 2025 build out
to plan land use) indicate that almost all the signalized intersections in the study area
have a failing LOS. Thus, analyzing the change in LOS in detail is unnecessary. Hence,
this report notes only the intersection LOS, capacity utilization and total signal delay at
each signalized intersection for various land use scenarios, to facilitate the comparison of
signalized intersection performance. Table 12 shows the overall summary, whereas
Table 13 shows the performance comparison for each intersection.

_ TABLE 12
Summary of the Signalized Intersection Performance
# of Signalized Intersections
Level of Service 1998 2007 2025 2025
(Sat. AM Peak Hour) (Existing) (Base Land Use | (Base Land (Build Out to
— Interim Year) Use) Plan Land Use)
Acceptable (A, B, C or D) 13 9 2 0
At Capacity or Failing (E 4 8 15 17
or F)
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TABLE 13
Comparative Signalized Intersection Performance Analysis

NETWORKS
Signalized Intersection 1998 2007 2025 2025
(Sat. AM Peak Hour) (Existing) (Base Land Use | (Base Land (Build Out to
— Interim Year) Use) Plan Land Use)
State Route 18 & Road 285B
Intersection LOS D F F F
Int. Capacity Utilization 80.9% 94.8% 124.0% 135.2%
Intersection Signal Delay 36.2 sec. 84.6 sec. 124.9 sec. 117.9 sec.
State Route 18 & State Route 1
Intersection LOS F F F F
Int. Capacity Utilization 106.3% 135.0% 177.6% 211.3%
Intersection Signal Delay 156.8 sec. 201.4 sec. 237.9 sec. 238.4 sec.
State Route 1 & Westcoats Road
Intersection LOS B D E F
Int. Capacity Utilization 78.6% 99.6% 123.9% 151.5%
Intersection Signal Delay 13.1 sec. 42.3 sec. 77.7 sec. 118.7 sec.
State Route 1 & Dartmouth Drive
Intersection LOS F F F F
Int. Capacity Utilization 108.4% 113.1% 136.9% 180.2%
Intersection Signal Delay 103.8 sec. 127.9 sec. 202.5 sec. 214.8
State Route 1 & Road 283
Intersection LOS C C E F
Int. Capacity Utilization 90.0% 88.4% 110.4% 137.3%
Intersection Signal Delay 25.0 sec. 22.9 sec. 75.2 sec. 141.4 sec.
State Route 1 & Midway Shopping
Intersection LOS C D F F
Int. Capacity Utilization 91.8% 94.2% 117.9% 117.9%
Intersection Signal Delay 24.4 sec. 36.8 sec. 123.1 sec. 101.0 sec.
Statc Route 1 & State Route 24
Intersection LOS C D F F
Int. Capacity Utilization 78.9% 106.5% 130.8% 153.2%
Intersection Signal Delay 25.6 sec. 37.0 sec. 93.9 sec. 119.6 sec
State Route 1 & Rehoboth Mall Road
Intersection LOS A A C E
Int. Capacity Utilization 61.4% 67.7% 98.0% 108.4%
Intersection Signal Delay 0.7 sec. 0.8 sec. 21.9 sec. 56.2 sec.
State Route 1 & Road 274
Intersection LOS C D F F
Int. Capacity Utilization 82.6% 109.1% 131.7% 171.2%
Intersection Signal Delay 33.5 sec. 50.6 sec. 116.4 sec. 126.0 sec.
State Route 1 & Munchy Branch Road
Intersection LOS C E F F
Int. Capacity Utilization 100.4% 128.1% 149.6% 155.6%
Intersection Signal Delay 32.0 sec. 66.5 sec. 120.1 sec. 131.1 sec.
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State Route 1 & Camelot Drive

Intersection LOS C F F F

Int. Capacity Utilization 82.0% 175.7% 212.0% 233.2%
Intersection Signal Delay 22.8 sec. 133.1 sec. 173.9 sec. 186.9 sec.
State Route 1 & K-Mart Access

Intersection LOS B D F F

Int. Capacity Utilization 84.4% 106.4% 123.7% 136.6%
Intersection Signal Delay 16.1 sec. 37.5 sec. 84.0 sec. 122.0 sec.
State Route 1 & Road 273

Intersection LOS B D F F

Int. Capacity Utilization 82.0% 102.7% 121.3% 142.1%
Intersection Signal Delay 18.1 sec. 42.5 sec. 84.1 sec. 108.5 sec.
State Route 1 & Rehoboth Ave.

Intersection LOS F F F F

Int. Capacity Utilization 106.5% 141.8% 164.9% 189.5%
Intersection Signal Delay 217.0 sec. 275.1 sec 288.2 sec. 298.1 sec.
State Route 1 & Bay Vista Road

Intersection LOS F F F F

Int. Capacity Utilization 74.4% 85.6% 99.7% 126.7%
Intersection Signal Delay 93.7 sec. 154.2 sec. 202.9 sec. 261.4 sec.
State Route 24 & Rehoboth Mall

Intersection LOS A A A F

Int. Capacity Utilization 54.3% 85.2% 101.9% 205.7%
Intersection Signal Delay 5.4 sec. 4.8 sec. 6.8 sec. 172.3 sec.
State Route 24 & Road 275

Intersection LOS C E F F

Int. Capacity Utilization 80.2% 97.1% 120.0% 188.6%
Intersection Signal Delay 30.2 sec. 64.1 sec. 96.1 sec. 221.5 sec.
Interpretation of the Signalized Intersection Results:

° The MOEs for signalized intersections indicate that the existing roadway

infrastructure, within the study area, is not capable of handling even the 2025 base
land use scenario volumes. The 2025 base land use scenario is the best-case
scenario, and any likely future traffic volumes in 2025 would be higher than the
traffic volumes generated under the 2025 base land use scenario. This shows a
crucial need for roadway infrastructure improvements within the study area.

J Optimizing the network signal timings, based on future year traffic volumes,
would also help to slightly improve the signalized intersection performance within
the study area. However, it should be noted that optimizing the signal timings
alone would not ameliorate future conditions, and infrastructure improvements
would be essential. Optimizing the network signal timings would slightly
decrease intersection delays and queue lengths, but the intersections would still
operate under a failing level of service.
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I. Introduction:

The purpose of this memorandum is to document the outcome of the comparative traffic analyses
conducted between the Build Out to Plan Land Use Scenario and the Expanded Development District
Scenario for the SR1 Transportation/Land Use Study area. The traffic analyses have been conducted to
include comparison among the following transportation/land use networks:

L. 2025 build out to plan land use scenario network
2. 2025 expanded development district scenario network

Changes in the Expanded Development District Scenario compared to the Build Out to Plan Land Use
Scenario:

o The development district boundary line shifts to the south of Rd. 275 between SR23 and Rd.274.
This results in an increased development density (from 2 DUs per acre to 4 DUs per acre) for
some vacant residential/farmland parcels within this newly added development district area.

° Development density for some of the environmentally sensitive vacant land parcels, located to the
east of Rd. 274 and also to the east of SR24, has been reduced to 2DUs per acre from 4 DUs per
acre.

. Development density for all the other parcels within the study area remains the same, i.e.

development density for parcels within the development district is 4 DUs per acre and for those
outside the development district is 2 DUs per acre.

Corresponding changes in the trip generation/distribution for the Expanded Development District

Scenario compared to the Build Out to Plan Land Use Scenario:

° The net result (of increased development density to the south of Rd. 275 and decreased
development density for some environmentally sensitive land parcels along SR24 and Rd.274) in
terms of trip generation is 213 additional trips in the SR1 study area for the Expanded
Development District Scenario compared to the Build Out to Plan Land Use Scenartio.

° Additional trips slightly change the trip distribution pattern and trip length characteristics for the
Expanded Development District Scenario.

. Changes in the measures of effectiveness (MOEs) have been compared in the subsequent sections
of this report.

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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II. Overall Study Area Wide Analysis

Table 1 shows the overall study area wide measures of effectiveness for the two land use scenarios under
consideration.

TABLE 1
Comparative Traffic Analysis for the Entire Study Area
MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change % Change
(MOEs) (Build Out to (Expanded
Plan Land Use) | Development
District)
Overall Network VMT' 91,381 92,828 + 1,447 + 1.6%
Overall Network VHT” 27,832 28,455 +623 +2.2%
Overall Network Average 3.28 mph 3.26 mph - 0.02 mph -0.6%
Speed’
Overall Network Total Signal 25,692 26,276 + 584 +2.3%
Delay in Hours
Overall Network Signal Delay/ 279 281 +2 +0.7%
Vehicle in Seconds
Overall Network Queuing 68,694 71,795 + 3,101 +4.5%
Penalty4
Overall Network Unserved 50,885 53,829 +2,944 +5.8%
Vehicles®
Overall Network %’erformance 28,656.7 28,687.5 (-) 30.8 () 0.1%
Index

! VMT is the total distance traveled in miles, calculated by multiplying the traffic volume on the network links by

link digtances. It should be noted that the travel on the end links (exit links) of the networlk ig not counted in the

a1\ VAGWGAVE S, 0L OO0 LU s Layes Ul uae o

VMT.

% Total travel time in hours, which includes both travel time and delays.
i Average speed is calculated by dividing link distance by travel time, including delays.

* Quening penalty is the measure of the affects of quening and blocking. It is calculated by multiplying the percent
of blocking time by the number of vehicles affected. For example, if a link blocks up to the top of storage bay for
10% of the cycle and the link volume is 500 vehicles per hour, then queuing penalty will be 50. The lower the
queuing penalty the better the network performance.

* The adjusted volume less the actuated capacity. For example, a value of 10 indicates that the volume exceeds the
capacity by 10 vehicles per hour.

A mathematical value derived from combined effects of delays, stops and queuing penalty. The lower the value of
the performance index the better is the performance of the network.

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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Interpretation of the Results:

The comparison of measures of effectiveness between the two scenarios indicates a minimal
change. This minimal change is mainly because additional trips in the Expanded Development
District Scenario are only 0.6% more (only 213 more trips) than that of for the Build Out to Plan

Scenario.

A higher percent change in the overall network queuing penalty and overall network unserved
vehicles compared to the rest of the MOEs indicate that even a small change in network VMT
reflect higher impacts on the network. This is because the Build Out to Plan Scenario network has

already been saturated with excessive traffic volumes.

The environmental impacts of the 2025 build out to plan land use and 2025 expanded development
district scenarios on the entire study area are shown in Table 2.

TABLE 2
COMPARATIVE ENVIRONMENTAL ANALYSIS
FOR THE ENTIRE STUDY AREA

MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change % Change
(MOKEs) (Build Out to (Expanded
Plan Land Development
Use) District)
Fuel Consumption
for Overall Network 26,988 26,136 - 852 -3.1%
in Gallons
Overall Network
Fuel Economy (Miles 34 3.6 +0.2 +5.6%
per Gallon)
CO Emissions in Kg
for the Entire Study 1886.46 1826.90 -59.56 -3.1%
Area
NOx Emissions in Kg
for the Entire Study 367.04 35545 -11.59 -3.1%
Area
VOC Emissions in
Kg for the Entire 437.21 423.40 -13.81 -3.1%
Study Area

Interpretation of the Results:

Although VMT and VHT for the Expanded Development District Scenario are higher than that of
the Build Out to Plan Scenario, the fuel consumption, fuel economy and emissions numbers for
the Expanded Development District Scenario are slightly better than that of the Build Out to Plan
Scenario. This may have occurred due to likely change in the trip lengths and trip distribution for
the Expanded Development District Scenario. For example, from a fuel consumption and

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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emissions point of view, a few longer trips offer better results than many short distance trips even
if the overall miles traveled remain the same.

111 Corridor Analysis

Since the additional development in the Expanded Development District Scenario is mainly along the Rd
275, the comparative corridor analysis focuses on the Rd. 275 Corridor as shown in Table 3. A corridor
analysis was also conducted for the SR1 Corridor (see Table 4).

A. Road 275 Corridor:

Comparative Traffic Analysis for the Road 275 Corridor

TABLE 3

MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change % Change
(MOEs) (Build Out (Expanded
to Plan Land Development
Use) District)
Corridor VMT 7,142 7,363 +221 +3.1%
Corridor VHT 1,204 1,352 + 148 +12.3%
Corridor Average Speed 5.93 mph 5.45 mph - 0.48 mph -8.1%
Corridor Total Signal 1,069 1,212 + 143 +13.4%
Delay in Hours
Corridor Signal Delay/ 258 278 +20 +7.7%
Vehicle in Seconds
Corridor Queuing 2,153 2,276 + 123 +5.7%
Penalty
Corridor Unserved 992 1,082 + 90 +9.1%
Vehicles
Corridor Performance 1178.9 1371.5 (-) 192.6 (-) 16.33%
Index
Interpretation of Analysis results for Road 275 Corridor:
o The MOE comparisons for the corridor indicate that even with a small increase in the corridor

VMT, the overall impact on the performance of the corridor is comparatively high as reflected by
the change in the corridor VHT, total signal delay and corridor performance index percentages.

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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B. SR1 Corridor:

TABLE 3
Comparative Traffic Analysis for the SR1 Corridor

MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change % Change
(MOEs) (Build Out (Expanded
to Plan Land Development
Use) District)
Corridor VMT 53,027 53,526 + 499 +0.9%
Corridor VHT 6,395 6,575 + 180 +2.8%
Corridor Average Speed 8.29 mph 8.14 mph - 0.15 mph -1.8%
Corridor Total Signal 5,225 5,394 169 +3.2%
Delay in Hours
Corridor Signal Delay/ 92 93 +1 + 0.9%
Vehicle in Seconds
Corridor Queuing 45,180 46,998 + 1,818 +3.9%
Penalty
Corridor Unserved 41,281 42,981 + 700 +1.6%
Vehicles
Corridor Performance 6914.2 7144.8 (-) 230.6 () 3.33%
Index

Interpretation of Analysis results for the SR1 Corridor:

o Although the percentile change in the MOEs for the SR1 Corridor indicates that the impact of the
additional development in the Expanded Development District Scenario is a relatively small
change on the SR1 Corridor, it is a significant impact in terms of actual change in MOEs. The
absolute change in the SR1 Corridor VMT is higher as compared to that of the Rd. 275 Corridor
VMT due to the increased development in the Expanded District Scenario. This indicates that
although the additional trips are originated along the Rd. 275 Corridor, they travel major portion

of this trip length on SR1.

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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1v. Performance of the Signalized Intersection of Rd. 275 and SR24:

TABLE 4
Comparative Signalized Intersection Performance Analysis
NETWORKS
Signalized Intersection 2025 2025
(Build Out to Plan Land Use) (Expanded Development District)

State Route 24 & Road 275
Intersection L.OS F F
Int. Capacity Utilization 188.6% 189.0%
Intersection Signal Delay 221.5 sec. 226.7 sec.

Interpretation of the Signalized Intersection Analysis Results:

o Although there is additional development along the Rd.275 corridor in the expanded development
district scenario, the performance of the signalized intersection at SR24 and Rd.275 is
deteriorating only by a minimal proportion. This is mainly because the increase in the traffic
volumes along Rd.275 approaches is partially compensated by the decrease in the traffic volumes
along SR 24 approaches at this intersection. The SR24 traffic volumes would decrease in the
expanded development district scenario due to reduction in the development potential for the
environmentally sensitive land parcels on the east side of SR24, south of the signalized
intersection under consideration.

Comparative Traffic Analysis for the Build Out to Plan Land Use and Expanded Development District Scenarios
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State Route 1 Land Use & Transportation Study

l. Introduction

The purpose of this memorandum is to document the transportation problems
heard during the public involvement process conducted for the SR1 Land Use &
Transportation Study and to outline possible solutions to address these
transportation problems as was heard during the public involvement process, as
well. These public and Public Advisory Committee comments helped to shape
the transportation alternatives examined in the study.

. Major Transportation Problem Areas

The following provides a listing of the major transportation problem areas the
study team has heard during the public involvement process. Corresponding to
the each of the major problem areas is information that was developed during the
transportation demand analysis. This information provides the context of the
analytical findings that were generated in the study.

Major Transportation Problem Areas
What We Have Heard What the Traffic Analysis Shows

Five Points Intersection A failing signalized intersection under
existing conditions with heavy backups. By
2025, intersection delay would be more
than 225 seconds.

By 2025, the maximum volume to capacity
ratio would be more than three along the
SR1 approaches.

Congestion and delays on SR1 Traffic volumes under existing conditions
for Saturday AM peak hour (summer)
exceed capacity along the SR1 corridor
between Five Points and Rehoboth

Avenue.

By 2025, the corridor would be saturated
with excessive congestion and average
speed along the corridor would drop as low
as 8 mph while the total corridor signal
delay can go as high as 5,394 hours in
2025 compared to existing 945 hours.
Difficult accessing SR1 from intersecting Under the existing Saturday AM peak hour
streets condition, through and left-turn approaches
from all the side streets within the study
area except two are almost failing (LOS E)
or failing (LOS F).

By 2025, the side streets would experience
even higher delays and backups directly
impacting the quality of life for residents.

Development of Transportation Alternatives
Prepared by: DMUM+HARRRIS, Trenton, NJ
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State Route 1 Land Use & Transportation Study

Congestion and delays at the entrance to
Rehoboth Beach

This is a failing signalized intersection
under existing conditions with heavy
backups. By 2025, intersection delay
would be more than 275 seconds.

By 2025, the maximum volume to capacity
ratio would be almost twice the actual
intersection capacity.

Accommodating through traffic

Under existing summer Saturday AM peak
hour conditions, through traffic is slightly
over one-quarter of SR1 traffic volumes
(27%) which mixes with the resort traffic
attracted by the study area, the traffic
attracted by outlet malls and local traffic.

By 2025, due to significant increase in
local traffic due to land development within
the study area and saturation of the SR1
corridor (with excessively high delays and
backups), the corridor would discourage
through traffic. Through traffic would shift
to alternative roadways like US 113.

Lack of pedestrian mobility

The SR1 corridor lacks a continuous
sidewalk system.

There is a lack of pedestrian overpasses
despite the width of the corridor and
commercial attractions on the either side of
the corridor.

Performance of the SR1/SR24 intersection

By 2025, due to significant development
along SR24 and background traffic growth
along SR24 (a major regional roadway),
the intersection of SR1 and SR24 would
pose severe congestion problems.

By 2025, traffic volumes at this intersection
would be more than twice the capacity of
the intersection.

Impacts on Road 275 (Plantations Road)

Like SR1, Road 275 becomes saturated
due to significant new development within
the study area.

The Road 275 corridor will require
additional capacity to handle 2025 traffic
volumes effectively. This capacity can be
provided to the existing roadway (with
impacts to adjacent residential
neighborhoods) or can be provided on a
new alignment.

Development of Transportation Alternatives
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State Route 1 Land Use & Transportation Study

ll. Transportation Solutions Heard in the Public Involvement Process

The following provides a listing of the transportation solutions the study team
heard during the public involvement process. Corresponding to each solution is
information on constraints, an assessment of the general feasibility of the
solution and a general assessment of the effectiveness of the solution in

addressing the problem.

Transportation Solutions Heard Through the Public Involvement Process

Five Points Intersection Congestion

Solutions Heard Some Constraints Feasibility Effectiveness
Grade Separated Many land parcels in the | Medium High
Interchange vicinity of the intersection
have been developed.
Close to a historic district.
Congestion on SR1
Solutions Heard Some Constraints Feasibility Effectiveness
Access/service Construction of access | Low Medium
roads road and parallel service
roads require wide right-
High speed lanes | of-way for construction
and service roads and the corridor is
already developed.
Separate local and
through traffic Intersections would still
remain as problem areas.
SR1 limited access | Majority of the corridor is | Medium High

road

Overpass at SR1 &
uUs9

Grade separation at
uso9, SR24 &
Rehoboth Avenue

developed, which makes
grade separation and
limiting access difficult
due to land availability
issues and  property
access rights.

Development of Transportation Alternatives
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Solutions Heard

Some Constraints

Feasibility

Effectiveness

Overhead express
road parallel to SR1

4-lane elevated
highway

Not very feasible from a
construction and cost
standpoint (low benefit to
cost ratio).

Transitioning to other
roadways (non-elevated
roadways) is problematic.

Would help to move
through traffic component
effectively but can not
help to address the most
pressing future ftraffic
problem in the area
(locally generated and
attracted traffic) when the
study area develops.

Low

Low

Jug handles with
long egress and
access at major
roads

Would improve signal
phasing but difficult from
construction viewpoint
and from land availability
viewpoint as maijority of
the corridor is already
developed.

Medium

Medium

Limited bypass
around study area

Requires a feasible and
suitable alignment
respecting social and
environmental issues.

Medium

High

Use median to
create another lane

Would improve capacity
on SR1 but can not help
traffic  congestion on
intersecting streets.

width,
is even

Limited median
where median
present.

Low

Medium

Optimize signal
timings

Co-ordinate signal
phasing for all the
signals along the
SR1 corridor

Although optimization &
coordination of signal
timings along the SR1
corridor can be expected
to reduce total signal
delay by about 10%, the
improvement is negligible
compared to present &
expected corridor delay.

High

Medium

Development of Transportation Alternatives
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Access to SR1
Solutions Heard Some Constraints Feasibility Effectiveness
for | Signal phase timings are | Low Very Low

Longer lights
intersecting roads to
allow ftraffic to enter
SR1

based on the traffic
volumes along the
approaches at an
intersection. Within the
study area, SR1 traffic
volumes are much higher
than intersecting street
volumes. Thus, longer
lights for intersecting
streets would further
deteriorate the
performance of the SR1
corridor.

Congestion and

Delays at the Entrance to Rehoboth Beach

Solutions Heard

Some Constraints

Feasibility

Effectiveness

Build 2-3 lane
bridge into
Rehoboth

Overpass to cross
northbound traffic

Grade separated SR1
and Rehoboth Avenue
interchange would be
effective to move traffic
but it has constraints from
construction standpoint
due to existing
development near this
intersection and
availability of land to
construct a grade
separated ramp system.

Medium

High

Accommodatin

Through Traffic

Solutions Heard

Some Constraints

Feasibility

Effectiveness

Use flashing signs
“Use US 113"

If ITS variable message
sighs were placed at
US113 and SR1 split
warning motorists of likely
congestion along SR1, it
would help divert some
through traffic on US113.

Need to ensure
commensurate travel
times on US113 (north-
south study).

High

Medium High

Development of Transpo
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State Route 1 Land Use & Transportation Study

Pedestrian Mobility

Solutions Heard Some Constraints Feasibility Effectiveness
Pedestrian Requires sufficient High High
overpass from vertical clearance due to
Camelot to K-Mart commercial truck traffic

along SR1.
Overpasses in
Dewey and at Requires much right of
outlets way to provide for ADA
ramps.

Overpass between
Outlet Centers 2 & 3

Continuous side- May have some right-of | Medium High Medium
walk system along way issues since the

SR1 within the corridor is already wide.

study area

Presence of utilities in
roadway border area is
an issue.

The above major transportation solutions (with the addition of some minor improvements
that were also identified by the Public Advisory Committee and the public) can be re-
organized based on the time frame for implementation. The short-term category
indicates improvement solutions that could be implemented in shorter time spans based
on their viability. The long-term category indicates major solutions, which would be

included in a long-range program.

Short-Term Solutions Long-Term Solutions
e Synchronize all traffic signals along SR1 | » Relieve Congestion on SR1 corridor
— Traffic Signal at Rehoboth Avenue and | — Express and Service roadway concept
Bay Vista Road are not synchronized. — SR1 as limited access roadway
— Grade separation at SR18, SR24 and
e Improve signage on SR1 and provide SR1A (Rehoboth Avenue)
clear directions to Rehoboth Beach — Capacity improvement along SR1
— Analyze the feasibility of limited bypass
e Install ITS Variable Message Signs north | around the study area.
of the study area to divert traffic based on | 5 Improve Capacity along Plantations

congestion level Road

) ) _ — Analyze feasibility and effectiveness of
* Re-align and signalize Postal a new roadway link parallel to Plantations
Lane/Plantations Road/Cedar Grove Road | Road
intersection.

e Access to SR1 from side streets

» Regulate the Resort Bus Service s Improve capacity on SR24
— 25mph speed limit restriction strictly s Consider grade separation at key
enforced intersections (SR18, SR24, SR1A)

— Provide guidelines to bus drivers to use
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traffic lanes when flow conditions are good
rather than using diamond lanes all the
time.

e Other

—Analyze possibility and impacts of
eliminating some unsignalized left turns
from SR1.

—s Intersection improvement study for Rd
274 and Rd 275 intersection.

e Entrance to Rehoboth Beach

—s Build 2-3 lane bridge into Rehoboth (i.e
grade separation at SR1)

— Provide access road from Nassau to
Rehoboth on Rt.16

e Pedestrian Mobility

— Multi-use paths or other treatments on
both sides along the entire length of SR1
within the study area

— Analyze feasibility of pedestrian
overpass'/ tunnel

e Other
—s Improve bridge between Dewey and
Rehoboth

Reflecting the above problems, possible solutions and short and long range
demarcations, the study team developed the following major transportation alternatives

to examine in the SR1 Land Use & Transportation Study.

Alternative 1A and 1B

This alternative incorporates the solution of providing additional roadway capacity to
existing facilities (Road 275 and SR24). These facilities require additional capacity
based on the analysis completed on the base land use scenario as well as all future land
use scenarios examined. This alternative was developed to address the problem of
existing and future congestion on the SR1 corridor and future congestion on the SR24

corridor and Road 275 corridor.

This alternative will be examined with and without a grade-separated interchange at the
Five Points intersection. The grade-separation alternative at Five Points addresses the
congestion present in the existing condition at this intersection.

Alternative 1A

“ LE Trensporiation Solutions Allenative 1A
{75 Major Transporislion improvements
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Alternative 1B
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Alternative 2

This alternative incorporates the solution of providing a service and express roadway
concept to SR1. Inner lanes would be express lanes while outside lanes would function
as one-way local lanes. These express lanes would be barrier separated with slip ramps
allowing access to and from the local lanes. Express lanes would operate as a free flow
facility without traffic signals. Local lanes would have traffic signals controlling
movements from major intersecting streets and driveways, where needed. This
alternative was developed to address the problem of existing and future congestion on
the SR1 corridor. Under this improvement alternative, the SR1 corridor will attempt to
provide mobility for both through traffic as well as local traffic.

This alternative will be examined with grade-separated interchanges at Five Points,
SR24 and Rehoboth Avenue intersections. These grade-separations improvements
address the congestion present under existing conditions at these intersections.
Additionally, interchanges are needed to provide opportunities for through and local
travel to reverse direction or to cross SR1 in a traffic environment where separate
through and local lanes are operating.
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Alternative 2

/| Transporlallon Solutions - Aftarnalive 2
Major Transporiation improvemenls

Alternative 3A1, 3A2, 3A3 and 3B1, 3B2, and 3B3

These alternatives incorporate the solution of providing additional roadway capacity on a
new roadway facility. The need for additional capacity in the SR1 study area was
identified in the analysis completed on the base land use scenario as well as all future
land use scenarios examined. This alternative was developed to address the problem of
existing and future congestion on the SR1 corridor, and future congestion on the SR24
corridor and the Road 275 corridor. As the study area develops, the new roadway would
serve to divert local trips from SR 1 and Road 275, thus improving flow on these existing

facilities.

These alternatives will be examined with and without a grade-separated interchange at
the Five Points intersection. The grade-separation alternative at Five Points addresses
the congestion present under the existing condition at this intersection.

The roadway options of 1, 2 and 3 provide various options for the continuation of the
facility to the east of SR24. They have been considered in such a way to minimize
impact on existing development and environmentally sensitive areas at the same time as

improving local mobility.
Under Alternative 3A the following is assumed:

e Grade separated diamond interchange at the Five Points intersection.

e The new roadway will be a controlled access roadway (between north of Five Points
and SR24) with signalized intersections.

o SR24 corridor within the study area as a 4-lane roadway.
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For the continuation options east of SR24 the following are assumed as sub-alternatives:

e Option 3A1: Road 275 (Plantations Road) extension up to Road 273.
e Option 3A2: Road 275 (Plantations Road) extension up to Road 273 with a direct

connection from new bypass alignment.
e Option 3A3: Continuation of limited bypass alignment between SR24 and Rd. 273.

Alternative 3A1, 3A2 & 3A3

'/Vt g

74 Transportation Soiutions - Altenalive 3A
b Major Transportation knprovements

OpHian ¥ Esbesabim of Fraals s fos i

Oplian 2: New Rosdway Link Contimuaion &
Marging wilh Plantations Road Extansion

] Onsen 1 s Mmmay L Dt i

For Alternative 3B the following are assumed:
e Controlled access alignment (between north of Five Points and SR24) with

signalized intersections.
e SR24 corridor with 4-lane section.

Similar to the other alternative, similar alignments for the extension of the new roadway
east of SR 24 are assumed as sub-alternatives:

e Option 3B1: Road 275 (Plantations Road) extension up to Road 273.
Option 3B2: Road 275 (Plantations Road) extension up to Road 273 with a direct
connection from new bypass alignment.

e Option 3B3: Continuation of limited bypass alignment between SR24 and Rd. 273.

Development of Transportation Alternatives 10
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Alternative 3B1, 3B2 & 3B3
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V. Next Steps

The travel demand modeling process will be used to evaluate the effectiveness of the
above transportation alternatives. The 2025 TranPlan and Synchro networks
established for the preferred land use scenario (activity center/village scenario) with
network signals optimized and coordinated will be used as the base network,
representing the No Build Condition. This No Build Condition will be used as a
comparative benchmark to determine how well each of the alternatives perform in terms
of changes to the measures of effectiveness (MOEs) established and used during the
analysis of the alternative land use scenarios.

Development of Transportation Alternatives 11

Prepared by: DMUM+HARRRIS, Trenton, NJ
July 2002






i

‘_I - A
Land Use & lrunsportation Stundy
Ajoint effort af Sussex Cesmty and DelnOT

State Route 1 Land Use/Transportation Study

Technical Memorandum

B. Signal System Optimization

Prepared For:
Delaware Department of Transportation

A DelDOT

Prepared By:
DMJM+HARRIS

516 East State Street
Trenton, NJ 08609

DMJME2HARRIS






I. Introduction:

The purpose of this memorandum is to document the qualitative and quantitative
improvements in the performance of the SR1 study area transportation network due to
optimization of the signal system for the preferred land use scenario.

Process Used for Optimizing the Signal System in the Study Area:

. There are 22 signalized intersections within the study area (including extended study
area in Dewey Beach and Rehoboth Beach) of which 17 are on SR1. The northbound
and southbound through movements are the dominant traffic movements along the

SR1 corridor within the study area.

o First, the overall network wide coordination of signalized intersections within the
study area was conducted using manual optimization option in Synchro: The
following table shows comparative results with different cycle lengths.

&% Selert Cycle Lengths A ) S R arES)

I Avet agn -

IVehiclez [Vehicles |Spd | L
2 5
£
'''''' G
5
7 . 5
76 385437 5
g0 |10348 (7606 164 378820 (227 11568 2z 5
86 w373 |7600 166 363525 (218 11452 1z 5
S0 |97 99 (15 330096 1.98 10707 1 5
86 - |9900 {7354 159 320300 [1.92 10695 1z 5
100, 9233 (6762 146 290246 174 9908 1z G
106  |9548 (6996 1151 285852 1.72 110015 1z G
390, 9734 7169 |155  |205633 1.71 10138 6 1z 5
116 (3373 6850 [148 265103 1.59 (9657 64 = 6
e (9532 (6877 {149 275391 165 9776 L
12 |o7 (700|152 2radri (165 |9a9) =5
130, (9200 (830 141 252421 151 (9251 1z 6
: i 252000 152 |94 1z 6
250376 1.50 9441 (7162 1= s
250985 1.51 9580 72 iz &
222294 133  BU4E 1z 3
222477 133 |9047 1z 6

1221107 1,33 9124 7 hz 3 ha

* Zone fra S eeseciions: 22
; 4 A “iUncoordingted: 10
| L3 | Cancel I r::uunumg 0
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Continued:

EP Gedeot CyclaLengtlis: 157 L 0h 0oy 217 A i N T e RS =lal x|
Ey_cle Perfoim | Total ]l}ulawl IW Stops / Queue  |UnservedDilemma |X Dilemm|Average T A
Length |Index  |Delay [hli\'uh (=) |Stips l\l"nh—lﬂd [y-rll![F’enany Vehicle:1‘\'ehicles VeNcle:jﬁM [mp

76 10191 7393 160 385437 2.31 11486 62205 55191 :3165 2% 5

80 10348 7606 164 378420 227 11568 60975 HGFA2 12962 2% 5

6 10379 7680 166 363525 278 11452 | GOBO7 6397 24N % 5

90 |9738 7199 (156 330086 (1.98 10707 (58407 62673 2280 1% 5

96 |9s00 7354 159 320301 1.92 (10695 (59618 60154 2442 1% 5

100|923 6762 (146 290246 1.74 (9908 59920 54950 2240 1% 5

106 9548 6936 151 2056852 1.72 10015 (G307 S75M 2314 1% B

110 |9734 7169 155 2085639 .71 10138 |63786 (56711 2118 1% 5

116 9373 |e@s0 148 265103 1.59 9657 (G431 55305 |2386 1 6

120 |9532 G877 149 275391 1.65 9776 168043  SAMAl  2M5 1% 3

126 |arar (7050 152 274371 |1.65 19891 69295 52704 (2393 1% 5

130 |5200 6530 141 262421 151 9251 70862 51703 (2227 (1% 3

136|933 6705 145 252800 152 8384|6930 50816 2195 1% '8

140 S496 A1 147 250376 (1.50 9441 (71629 GBS 2177 1% B

146 |9713 (8999 151 250885 (151 9580 72604 49785 2091 1% 6

150 |9170 6582 142 222294 (133 BO46 (70957 49811 1987 1% s

156 9325 6725 145 222477 [1.33 (4047 71362 48991 1032 1 i3

160 [9460 6848 148 221107 [1.33 9124 (72200  4G685 1953 1% 6

166 9615 7000 151 218303 |1.31 (9208  [72267 48000 1946 1% &

170 Jarm 71e 154 219264 (1,32 (9295 (72268 47714 19D X 5

176 |a/sa 7255 1157 1215304 (1.29 (9362 68635 (47126 1818 1% 5

180 9i4 6582|142 200100 [1.20  |0580 70775 AGBA7 1846 1X s o

2 (|G- :" EJ fﬁ’.ﬁé 'ﬁr\:ntﬁfqeﬁma: 22
Uncoorfinated: 10
ST | Cancsl | ‘If&?ﬁ,ﬁu
o The cycle length of 180 seconds was selected for the signal coordination purpose as

this cycle length vyields better overall performance (considering the various
performance measures displayed in the above table) for the high traffic volumes

along the SR1 corridor.

o Due to the excessive dominance of the through traffic movement along the SR1
corridor compared to the turning movements and side street traffic, the entire
network wide signal optimization using Synchro was not an appropriate approach.
The entire network wide signal optimization in Synchro uses an iterative method to
adjust signal phasing, splits and offsets for all the intersection approaches and thus,
it is not likely to yield maximum possible green time for the major traffic movement.

. Hence, the optimization process undertaken was based on manual adjustments to
the signal phasing and cycle length for each of the signalized intersections
individually and then optimizing the network offsets using Synchro. Manual
adjustment of phase timings allowed an allocation of maximum possible green time
to the major traffic movement wherever possible and thus, reduced the overall
intersection delay at each of the signalized intersection. Network offset optimization,
using Synchro, which followed the manual adjustments in phase timings and cycle
lengths, helped to improve the coordination of the signal system with 180-second
cycle length for the entire network.

o Cycle length for Five Points signalized intersection was reduced as it was displaying
improved performance with a 90-second cycle length. Special consideration in cycle
length was valid at this signalized intersection as it is a clustered signal operating in
coordination with signalized intersection at US9 and SR23/Rd.275. The change in the
cycle length from 180 seconds to 90 seconds will not impact the coordination of

Signal System Optimization for the Activity Center/Village Scenario
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signals along the SR1 corridor within the study area as this location is at the

northern end within the study area.
The manual signal phasing adjustments were done considering that there would be

no conflicting movements at the intersection. Also, the phase timing adjustments at
each of these intersections were done considering there would be no minimum error,
i e. care was taken to ensure that the minimum split! for each movement is less than

the total split®.
II. Overall Study Area Wide Analysis

Table 1 shows the overall study area wide measures of effectiveness for the preferred land
use scenario with/without signal coordination.

TABLE 1
Performance Improvement for the Entire Study Area
MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change %
(MOEs) (Preferred (Preferred Land Change
Land Use Use Scenario
Scenario with with Optimized
Existing Signal | Signal System)
System)
Overall Network 88,852 88,852 - -
VMT
Overall Network 18,451 17,527 - 924 - 5.0%
VHT
Overall Network 4,82 mph 5.76 mph +0.94 +19.5%
Average Speed
Overall Network 16,376 15,452 - 924 -5.6%
Total Signal Delay in
Hours
Overall Network 134 127 -7 -5.2%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 66,569 - 1,604 -2.4%
Queuing Penalty
Overall Network 47,242 38,916 - 8,326 -17.6%
Unserved Vehicles
Overall Network 19480.5 18472.8 (+)1007.7 | (+)5.2%
Performance Index

' The Minimum Split is the shortest amount of time allowed for the particular phase.

2 The Total Split is the current split time, given in seconds. It is the amount of green, yellow, and all-red time
assigned for each phase. When multiple phases are used for a movement, the Total Split is the sum of all phases.

This number is given in seconds.
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Corresponding environmental

impacts

optimization are shown in Table 2.

due to signal

coordination and signal

TABLE 2
Environmental/ Quality of life Improvement for Entire Study Area
MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change %
(MOEs) (Preferred Land | (Preferred Land Change
Use Scenario Use Scenario
with Existing with Optimized
Signal System) Signal System)
Fuel
Consumption 20,131 19,331 - 800 -4.0%
for Overall
Network in
Gallons
Overall Network
Fuel Economy 4.4 4.6 -0.2 - 4.5%
(Miles per
Gallon)
CO Emissions in
Kg for the Entire 1407.16 1351.23 - 55.93 - 4.0%
Study Area
NOx Emissions
in Kg for the 273.78 262.90 -10.88 -4.0%
Entire Study
Area
VOC Emissions
in Kg for the 326.12 313.16 -12.96 -4.0%
Entire Study
Area
Interpretation of the Results:
o Signal coordination and optimization throughout the study area alone can improve

MOEs / performance by noticeable amount. But it should be noted that due to
high future traffic volumes, signal coordination can not be the only
transportation solution in the study area. It should be accompanied by many
physical transportation improvements as well throughout the study area.

Signal System Optimization for the Activity Center/Village Scenario
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II11.

Corridor Analysis

Since most of the signalized intersections within the study area are along the SR1 corridor
(17 of total 22), it is essential to conduct a corridor analysis for SR1 to find out impacts of
signal coordination and optimization exclusively on the SR1 corridor. The performance
improvement with coordinated and optimized signal system along the SR1 corridor is shown

in Table 3.
TABLE 3
Performance Improvement along SR1 Corridor
MEASURES OF NETWORKS
EFFECTIVENESS 2025 2025 Change % Change
(MOEs) (Preferred (Preferred
Land Use Land Use
Scenario Scenario with
with Optimized
Existing Signal
Signal System)
S¥stem)
Corridor VMT 56,684 56,684 - -
Corridor VHT 6,363 5,712 - 651 -10.2%
Corridor Average 8.91 mph 9.92 mph + 1.01 mph + 11.3%
Speed
Corridor Total 5,093 4,442 - 651 -12.8%
Signal Delay in
Hours
Corridor Signal 55 48 -7 -12.7%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 43,829 - 5,185 -10.6%
Penalty
Corridor Unserved 38,689 32,020 - 6,669 -17.2%
Vehicles
Corridor 6974.6 6359.3 (+) 614.3 (+) 8.8%
Performance Index

Interpretation of Analysis Results for the SR1 Corridor:

Signal coordination and optimization along the SR1 corridor shows more than 10%
improvement in almost all the measures of effectiveness. This shows that signal
coordination and optimization should be the first step towards
implementing any transportation improvement alternatives.

Signal System Optimization for the Activity Center/Village Scenario
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Iv. Signalized Intersections Showing Significant Improvement in the
Performance Due to Optimization.

The following intersections show major

optimization:

TABLE 4

improvement

in their performance due to

Intersections Showing Significant Performance Improvement Due to Optimization

Signalized
Intersection

NETWORKS

2025
(Preferred Land Use
Scenario with Existing

Signal System)

2025
(Preferred Land Use
Scenario with Optimized

Signal System)

State Route 1 & Bay Vista Road
Under existing signal plan signal operates as a 3-phase split signal when it can

effectively operated as a 2-phase signal.

Intersection LOS F C
Int. Capacity 111.3% 111.3%
Utilization

Intersection Signal 244 .4 sec. 31.5 sec.
Delay

State Route 1 & Rehoboth Avenue
Under existing signal plan signal operates as a 3-phase split signal when it can

effectively operated as a 2-phase signal.

Intersection LOS F F

Int. Capacity 182.6% 182.6%
Utilization

Intersection Signal 302.0 sec. 254.7 sec.
Delay

State Route 1 & Darthmouth Drive
Addition of protective phase for EB and WB left turn movements and reduction in the

length of EB/WB through phase cycle length improves the performance of the

intersection by eliminating conflicting left turn movements.

Intersection LOS F F

Int. Capacity 162.5% 162.5%
Utilization

Intersection Signal 211.7 sec. 136.9 sec.
Delay

It should be noted that the intersection capacity utilization remains the same as the
intersections are serving same traffic volumes under existing and optimized conditions. The
improvement in the performance is due to proper allocation of intersection splits with most

suitable phasing plan.

Signal System Optimization for the Activity Center/Village Scenario
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I. Introduction:

The purpose of this memorandum is to document the qualitative and quantitative
improvements in the performance of the SR1 study area transportation network due to
transportation alternatives 1A and 1B for the 2025 preferred land use scenario.
Transportation Improvements Under Alternatives 1A and 1B:

Maijor improvements reflected by traffic model:

Diamond interchange at Five Points Intersection. (Only for Alternative 1A)
o Additional travel lanes on Rd. 275 (Plantations Road) between SR23 and Rd.274

. 4-lane SR24 section within the study area limits

Minor improvements reflected by traffic model:

Signal system optimization and coordination.
Intersection improvements at Rd. 275 and Postal Lane intersection, SR24 and Rd.

274 intersection, and Rd. 275 and Rd. 274 intersection.
Cedar Grove Rd. realignment at Rd. 275 / Postal Lane / Cedar Grove Rd.

intersection.
Signalization of Rd. 275 and postal Lane intersection, and Rd. 275 and Rd. 274

intersection.

Other minor improvements considered that could not be reflected by traffic model:

° Improved traffic signs along SR1 corridor.
Multi-use paths along SR1 corridor and bike lanes along Rd.275 corridor.

Transit regulations regarding use of shoulders during non-peak hours.

II1. Overall Study Area Wide Analysis

A. Transportation Alternative 1A:

Table 1 shows the overall study area wide measures of effectiveness for the Transportation
Alternative 1A.

"I"ransportation Alternatives 1A and 1B Analysis
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TABLE 1
Performance Improvement for the Entire Study Area Under
Transportation Alternative 1A

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition Transportation Change %
(MOEs) with No Alternative 1A Change
Transportation
Improvements
Overall Network 88,852 89,919 + 1,067 + 1.2%
VMT
Overall Network 18,451 16,416 - 2,035 -11.0%
VHT
Overall Network 4.82 mph 5.48 mph +0.66 +13.7%
Average Speed
Overall Network 16,376 14,318 - 2,058 -12.6%
Total Signal Delay
in Hours
Overall Network 134 114 - 20 - 14.9%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 59,418 - 8,755 -12.8%
Queuing Penalty
Overall Network 47,242 30,021 -17,221 - 36.4%
Unserved Vehicles
Overall Network 19480.5 16756.2 (+)2724.3 | ($)14.0%
Performance Index
Fuel Consumption
for Overall 20,131 16,767 - 3,364 -16.7%
Network in Gallons
Overall Network
Fuel Economy 4.4 5.4 + 1.0 + 22.7%
(Miles per Gallon)
Signalized
intersections at 20 of 22 19 of 25 - -
LOS E/F

The following Table 2 shows the localized effects of the transportation improvements under

Alternative 1A.
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TABLE 2

Performance Improvement Due to Transportation Improvements under

Alternative 1A

NETWORKS

Signalized Intersection

Base Condition with No
Transportation
Improvements

Transportation
Alternative 1A

State Route 1 & US9 / SR18 (Five Points Intersection)

Improvement: Diamond Interchange

SR1 SB Approach Delay 351.8 sec. 0 sec.

SR1 NB Approach Delay 332.1 sec. 0 sec.

Overall Intersection LOS F E (Ramp Signals)
Overall Intersection Delay 247.0 sec. 65.1 sec (Ramp Signals)

Rd. 275 & Postal Lane
Improvement: Realignment

intersection improvement and

signalization

EB Approach Delay

269.4 sec. (Unsignalized)

113.7 sec.

Intersection Delay

602. 6 sec. (Unsignalized)

96.0 sec.

Rd. 275 & SR24

Improvement: Intersection improvement, Additional Lanes on Rd.275 and SR24

Intersection Delay 256.6 sec. | 134.2 sec.

Rd. 275 & Rd. 274

Improvement: Intersection improvement and signalization

Overall Intersection LOS F (Unsignalized) C

Overall Intersection Delay 285.1 sec. 24.1 sec.

State Route 1 & Bay Vista Road

Improvement: Signal Optimization

Intersection LOS F C

Intersection Signal Delay 244.4 sec. 31.5 sec.

State Route 1 & Rehoboth Avenue

Improvement: Signal Optimization

Intersection Signal Delay | 302.0 sec. [ 254.7 sec.

State Route 1 & Darthmouth Drive

Improvement: Signal Optimization

Intersection Signal Delay | 211.7 sec. [ 123.7 sec.

Road 275 (Plantations Road) Corridor

Corridor VMT in miles 5913 7582

Corridor VHT in hours 796 324

Avg. corridor delay per 196 sec. 41 sec.

vehicle

State Route 24 Corridor

Corridor VMT in miles 6252 6157

Corridor VHT in hours 891 532
211 sec. 116 sec

Avg. corridor delay per
vehicle

Transportation Alternatives 1A and 1B Analysis
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Interpretation of the Results:

Although MOE results show noticeable improvement in the performance of the
network, the impacts of transportation improvements are more significant only
locally where the actual improvements have been proposed. Overall network wide
results do not show betterment in the MOEs that is significant enough to improve
overall network performance. This can be seen by the number of intersection that
would still be operating at LOS E/F under the Transportation Alternative 1A (19 of
25). The results of traffic analysis also show that improvements along Rd. 275 do not
have much impact on the performance of the SR1 corridor.

Some of the intersections where improvements have been proposed under
Alternative 1A are still failing although they show significant improvement in

intersection delay time.
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B. Transportation Alternative 1B:

Table 3 shows the overall study area wide measures of effectiveness for the Transportation

Alternative 1B.
TABLE 3

Performance Improvement for the Entire Study Area Under
Transportation Alternative 1B

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 1B Change
Transportation
Improvements
Overall Network 88,852 89,390 + 538 + 0.6%
VMT
Overall Network 18,451 16,813 -1,638 - 8.9%
VHT
Overall Network 4.82 mph 5.31 mph +0.49 +10.2%
Average Speed
Overall Network 16,376 14,688 - 1,688 - 10.3%
Total Signal Delay
in Hours
Overall Network 134 120 - 14 - 10.5%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 62,228 - 5,945 -8.7%
Queuing Penalty
Overall Network 47,242 34,696 - 12,546 - 26.6%
Unserved Vehicles
Overall Network 19480.5 17220.7 (+)2259.8 | (+)11.6%
Performance Index
Fuel Consumption
for Overall 20,131 17,047 - 3,084 -15.3%
Network in Gallons
Overall Network
Fuel Economy 4.4 5.2 + 0.8 + 18.2%
(Miles per Gallon)
Signalized
intersections at 20 of 22 19 of 25 = =
LOS E/F

Transportation Alternatives 1A and 1B Analysis
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The following Table 4 shows the localized effects of the transportation improvements under
Alternative 1B,

TABLE 4
Performance Improvement Due to Transportation Improvements under
Alternative 1B

NETWORKS
Signalized Intersection Base Condition with No Transportation
Transportation Alternative 1B
Improvements

Rd. 275 & Postal Lane
Improvement: Realignment, intersection improvement and signalization

Intersection Delay | 602. 6 sec. (Unsignalized) | 84.8 sec.

Rd. 275 & SR24
Improvement: Intersection improvement, Additional Lanes on Rd.275 and SR24

Intersection Delay | 256.6 sec. | 125.4 sec.

Rd. 275 & Rd. 274
Improvement: Intersection improvement and signalization

Overall Intersection LOS F (Unsignalized) C

Overall Intersection Delay 285.1 sec. 21.8 sec.

State Route 1 & Bay Vista Road
Improvement: Signal Optimization

Intersection LOS F C

Intersection Signal Delay 244 .4 sec. 31.5 sec.

State Route 1 & Rehoboth Avenue
Improvement: Signal Optimization

Intersection Signal Delay | 302.0 sec. | 254.7 sec.

State Route 1 & Darthmouth Drive
Improvement: Signal Optimization

Intersection Sighal Delay | 211.7 sec. [ 123.7 sec.
Road 275 (Plantations Road) Corridor

Corridor VMT in miles 5913 6771
Corridor VHT in hours 796 266
Avg. corridor delay per 196 sec. 35 sec.
vehicle

State Route 24 Corridor

Corridor VMT in miles 6252 6140
Corridor VHT in hours 891 510
Avg. corridor delay per 211 sec. 110 sec.
vehicle

Interpretation of the Results:

o Same as in Alternative 1A

Transportation Alternatives 1A and 1B Anal—ysis
Prepared by: DMIM+HARRRIS, Trenton, NJ
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INFERENCE:

Based on network wide performance measures, Alternative 1A (with diamond
interchange at Five Points) is better than alternative 1B.
. These alternatives show localized improvements. Neither of these alternatives
creates significant overall improvement in the performance of the overall study area
(and especially the SR1 corridor). Thus, these alternatives should be combined with
other possible alternatives for achieving better performance.

Addition of only one lane in southbound direction along Rd. 275 is optimum, as
additional lane increments along this corridor in both directions do not show much
further improvement in the performance of the corridor.

Transportation Alternatives 1A and 1B Analysis
Prepared by: DMJM+HARRRIS, Trenton, NJ
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I. Introduction:

The purpose of this memorandum is to document the qualitative and quantitative
improvements in the performance of the SR1 study area transportation network
due to transportation alternative 2 for the 2025 preferred land use scenario.
Transportation Improvements Under Alternative 2:

Maior improvements reflected by traffic model:

o Diamond interchanges at Five Points intersection, SR1/SR24 intersection, and
SR1/Rehoboth Ave. intersection.

. SR1 section between Five Points and Rehoboth Avenue with separate express
lanes (without any traffic signals) and one-way local lanes.

. SR24 corridor with 4-lane section

Minor improvements reflected by traffic model:

. Signal system optimization and coordination.

. Intersection improvements at Rd. 275 and Postal Lane intersection, SR24
and Rd. 274 intersection, and Rd. 275 and Rd. 274 intersection.

. Cedar Grove Rd. realignment at Rd. 275 / Postal Lane / Cedar Grove Rd.

intersection.
. Signalization of Rd. 275 and Postal Lane intersection, and Rd. 275 and Rd.

274 intersection.

Other minor improvements considered that could not be reflected by traffic model:

. Improved traffic signs along SR1 corridor.
o Multi-use paths along SR1 corridor and bike lanes along Rd.275 corridor.
. Transit regulations regarding use of shoulders during non-peak hours.

Transportation Alternative 2 Analysis
Prepared by: DMJM+HARRRIS, Trenton, NJ
November 2002



sjuswaAoidul] uoijeliodsuel sofep

¢ dAljBWISYY - suolIn|osg uoleliodsues |

s

v

2

2

2

v
¥
o

E
2

)




II. Overall Study Area Wide Analysis

A. Transportation Alternative 2:

Table 1 shows the overall study area wide measures of effectiveness for the
Transportation Alternative 2.
TABLE 1
Performance Change for the Entire Study Area Under
Transportation Alternative 2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 2 Change
Transportation
Improvements
Overall Network 88,852 91,916 + 3,064 + 3.4%
VMT
Overall Network 18,451 19,251 + 800 + 4.3%
VHT
Overall Network 4.82 mph 4.77 mph - 0.05 -1.0%
Average Speed
Overall Network 16,376 16,862 + 486 + 3.0%
Total Signal Delay
in Hours
Overall Network 134 139 +5 + 3.7%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 57,984 - 10,189 - 14.9%
Queuing Penalty
Overall Network 47,242 36,453 -10,789 - 22.8%
Unserved Vehicles
Overall Network 19480.5 19324.9 (+)155.6 | (+)0.8%
Performance Index
Fuel Consumption
for Overall 20,131 18,435 - 1,696 - 8.4%
Network in Gallons
Overall Network
Fuel Economy 4.4 5.0 + 0.6 + 13.6%
(Miles per Gallon)
Signalized
intersections at 20 of 22 24 of 36 - -
LOS E/F

Transportation Alternative 2 Analysis
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Interpretation of the analysis results:

The above MOE table shows that the Transportation Alternative 2 reflects negligible
overall study area performance improvement (as indicated by performance index).
In fact, some of the MOEs actually deteriorate compared to the transportation base
alternative (with no improvements). The following bullets indicate reasons behind
the changes in MOEs associated with Transportation Alternative 2.

. Overall network VMT under Alternative 2 has been increased slightly
compared to transportation base condition due to the following reasons.

a) The local lanes along SR1 are one-way and separated from express lanes
altogether except at the diamond interchanges.

b) This results in additional circulation for significant number of local vehicles
as left turn and through movements from side streets as well as left turn
movement from SR1 cannot happen due to Alternative 2 lane
configuration.

c) This significant amount of additional circulation of traffic results in
additional VMT for the Alternative 2.

. Overall network VHT under Alternative 2 has been increased slightly
compared to transportation base condition due to the following reasons:

a) Although express lanes are free flowing, local lane traffic is beyond the
lane capacity mainly due to one-way circulation issues.

b) Traffic at the SR1/US9 and SR1/SR24 diamond interchanges is 2 to 3
times more than the capacity of these interchanges. These interchanges
fail very badly greatly impacting the performance of local lanes and slip
ramps approaching/leaving these interchanges and have reverberating
delay effects on the performance of the signalized intersections in the

vicinity.

Examples:
s Intersection

Utilization: 190.7%

» Intersection Delay:
225 sec.

e Queue lengths for
all approaches are far
beyond capacity.

1) SR1 and SR18/US9 Diamond Interchange:

SR18

e Intersection Utilization:
271.9%

s Intersection Delay: 215
sec.

s Queue lengths for all
approaches are far beyond
capacitv.

Transportation Alternative 2 Analysis
Prepared by: DMJM+HARRRIS, Trenton, NJ
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2) SR1 and SR24 Diamond Interchange: - —
¢ Intersection Utilization:

206.5%

e Intersection Delay: 381
sec.

e NB and WB approach
queue lengths are far
beyond capacity

SR1

» Intersection Utilization:

324%

» Intersection Delay: 293

sec.

» Queue lengths for all SR24

approaches are far
beyond capacity.

III.

Although the numerical values of overall network total signal delay (in hours)
and signal delay per vehicle (in sec.) has been slightly increased in the
Alternative 2, it should be noted that number of signalized intersections in
this alternative have also been increased to 36 compared to 22 in the
transportation base alternative. Considering this fact, these MOEs indicate
significant improvements at individual signalized intersections in the
Alternative 2 (which is also reflected by less proportion of failing signalized

intersections: 24 of 36.)

The overall network queuing penalty has been reduced considerably because
of the separation of local and through traffic along SR1. The diamond
interchange systems (including approaches, slip ramps and local lanes)
experience extensive concentrated impacts related to queuing issues.

Localized Performance Improvements/Deteriorations:

The following tables 2 & 3 show localized improvements and deterioration in the
signalized intersection performance due to transportation alternative 2.

Transportation Alternative 2 Analysis

Prepared by: DMIJM+HARRRIS, Trenton, NJ
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TABLE 2

Performance Betterment Due to Transportation Improvements under

Alternative 2

Signalized Intersection

NETWORKS

Base Condition with No
Transportation

Transportation
Alternative 1A

Improvements
State Route 1 & US9 / SR18 (Five Points Intersection)
Improvement: Diamond Interchange
SR1 SB Approach Delay 351.8 sec. 0 sec.
SR1 NB Approach Delay 332.1 sec. 0 sec.
Overall Intersection LOS F F (Ramp Signals)
Overall Intersection Delay 247.0 sec. 225.0 sec (Ramp Signals)

Rd. 275 & Postal Lane

Improvement: Realignment, intersection improvement and signalization

Intersection Delay

| 602. 6 sec. (Unsignalized)

|

99.2 sec.

Rd. 275 & SR24

Improvement: Intersection improvement, Additional Lanes on Rd.275 and SR24

Intersection Delay 256.6 sec. | 160.8 sec.
Rd. 275 & Rd. 274

Improvement: Intersection improvement and signalization

Overall Intersection LOS F (Unsignalized) B
Overall Intersection Delay 285.1 sec. 13.8 sec.
State Route 1 & Bay Vista Road

Improvement: Signal Optimization

Intersection LOS F C
Intersection Signal Delay 244.4 sec. 31.5 sec.

State Route 1 & Rehoboth Avenue

Improvement: Diamond interchange, Signal location realig

nment & signal optimization

Intersection LOS

F

C

Intersection Signal Delay

302.0 sec.

32.1 sec.

Transportation Alternative 2 Anal
Prepared by: DMJIM+HARRRIS,
November 2002
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TABLE 3
Performance Improvements/Deteriorations Due to Transportation Improvements
under Alternative 2

Center

Signalized Intersection Signalized Signalized Intersection LOS
Location Intersection LOS | (Transportation Alternative 2)
(Transportation
Base Southbound Northbound
Alternative)

SR1 and Westcoats Road F (93.4 sec) - B (15.1 sec)
SR1 and Darthmouth Drive F (211.7 sec) C (28.0 sec) A (7.0 sec)
| SR1 and Postal Lane F (93.6 sec) E (70.0 sec) F (123.9 sec)
SR1 and Midway Shopping F (108.4 sec) A (9.9 sec) F (111.9 sec)

SR1 and SR24

F (108.2 sec)

F (293.2 sec)

F (381.9 sec)

SR1 and Rehoboth Mall C (25.4 sec) F (103.4 sec) -
SR1 and Road 274 F (98.5 sec) F (159.7 sec) -
SR1 and Munchy Branch Road F (117.9 sec) F (102.0 seq) C (27.7 sec)
SR1 and Camelot F (179.2 sec) F(153.0 sec) C (26.2 sec)

SR1 and K-Mart

F (101.2 sec)

F (119.2 sec)

F (169.0 sec)

SR1 and Road 273 F (88.6 sec) F(140.6 sec) F (144.9 sec)
INFERENCES:
. Local traffic circulation issues, related to roadway configuration

under Alternative 2, add significant traffic volumes on NB one-way
local lane and SB one-way local lane. Due to this additional traffic,
local lane volumes exceed capacity resulting in delays and long
vehicle queues at signalized intersections.

The following analysis outputs show improvement in the performance of local
lanes (except at the interchanges) if one additional local lane is available in
each direction i.e. four lanes each (two express and two local lanes) in SB

and NB directions.

Transportation Alternative 2 Analysis
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TABLE 4

Local Lane Performance Improvement for SR1 Corridor with an Additional One-
Way Local Lane in Southbound Direction

MEASURES OF NETWORKS
EFFECTIVENESS Transportation Transportation Change %
(MOEs) Alternative 2 Alternative 2 Change
(1 one-way (2 one-way
local lane in SB | local lanes in SB
direction) direction)
Overall Network 9,693 9,693 - -
VMT
Overall Network 1111 413 - 698 - 62.8%
VHT
Overall Network 8.7 mph 23.5 mph + 14.8 +170.1%
Average Speed
Overall Network 787 90 - 697 - 88.6%
Total Signal Delay
in Hours
Overall Network 93 11 - 82 - 88.2%
Signal Delay/
Vehicle in Seconds
Overall Network 10,289 1,996 - 8,293 - 80.6%
Queuing Penalty
Overall Network 3,372 121 - 3,251 - 96.4%
Unserved Vehicles
Overall Network 1182.8 186.7 (+)996.1 | (+)84.2%
Performance Index
Fue!l Consumption
for Overall 1194 547 - 647 - 54.2%
Network in Gallons
Overall Network
Fuel Economy 8.1 17.7 + 9.6 +118.5%
(Miles per Gallon)
Signalized
intersections at 9of 11 0of 11 B -
LOS E/F

Transportation Alternative 2 Analysis
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TABLE 5

Local Lane Performance Improvement for SR1 Corridor with an Additional One-
Way Local Lane in Northbound Direction

MEASURES OF NETWORKS
EFFECTIVENESS Transportation | Transportation Change %
(MOEs) Alternative 2 Alternative 2 Change
(1 one-way (2 one-way
local lane in NB local lanes in
direction) NB direction)
Overall Network 7,974 7,974 - -
VMT
Overall Network 644 353 - 291 -45.1%
VHT
Overall Network 12.4 mph 22.6 mph + 10.2 + 82.3%
Average Speed
Overall Network 378 88 - 290 -76.7%
Total Signal Delay
in Hours
Overall Network 44 10 - 34 -77.2%
Signal Delay/
Vehicle in Seconds
Overall Network 5,358 1,642 - 3,716 - 69.4%
Queuing Penalty
Overall Network 3,372 121 - 3,251 - 96.4%
Unserved Vehicles
Overall Network 596.4 161.8 (+)434.6 | (+)72.9%

Performance Index

Fuel Consumption
for Overall
Network in Gallons

744 449 - 295 - 39.7%

Overall Network
Fuel Economy
(Miles per Gallon)

10.7 17.7 + 7.0 + 65.4%

Signalized
intersections at 50of 9 10of9 - -
LOS E/F

Transportation Alternative 2 Analysis
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. The capacity issues at the diamond interchanges mainly hamper the
effectiveness of separating through and local traffic under this
transportation alternative. This alternative can work effectively only
if sufficient capacity is available at these diamond interchanges.

For providing necessary capacity at these diamond interchanges,
there should be at least 6-7 lanes on the overpass, 3-4 lanes on the
ramps approaching signalized intersections, 2 lanes on slip ramps
merging into express lanes, and significantly long acceleration
/decelaration lanes along SR1 express corridor to swiftly
accommodate merging/ diverging traffic to/from local lanes.

Signalized intersections at the diamond interchanges fail badly as shown
earlier in the examples.

The following table shows performance of merge and diverge ramp junctions.
It should be noted that although diverge ramp junction LOS is within
acceptable range, the junctions may have operational issues due to backup
effects of signalized intersections at the interchange:

TABLE 6

Ramp Junction LOS under Alternative 2

Diverge Ramp Merge Ramp
Locations Junction Junction
Density LOS Density LOS
{pc/mi/In) {pc/mi/In)
Five Points Interchange
Southbound 25.7 C N.A. F
Northbound 22.6 C N.A. F
SR24 Interchange
Southbound 33.4 D N.A. F
Northbound N.A. F 12.5 B
Rehoboth Avenue Interchange
Southbound N.A. F 24.3 C
Northbound 29.5 D N.A. F

Transportation Alternative 2 Analysis
Prepared by: DMIJM+HARRRIS, Trenton, NJ
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1. INTRODUCTION:
The purpose of this memorandum is to document the qualitative and quantitative

improvements in the performance of the SR1 study area transportation network
due to transportation alternative 3A (with three sub-options 3A1, 3A2, and 3A3) for

the 2025 preferred land use scenario.
Transportation Improvements Under Alternative 3A:

Major improvements reflected by traffic model:

. Diamond interchange at Five Points intersection.

o Limited bypass alignment (between north of Five Points and SR24) with
signalized intersections.

. SR24 corridor with 4-lane section.

. Option 3A1: Road 275 (Plantations Road) extension up to Road 273.
. Option 3A2: Road 275 (Plantations Road) extension up to Road 273 with

direct connection from new bypass alignment.
. Option 3A3: Continuation of limited bypass alignment between SR24 and Rd.

273.

Minor improvements reflected by traffic model:

. Signal system optimization and coordination.
. Intersection improvements at Rd. 275 and Postal Lane intersection, SR24

and Rd. 274 intersection, and Rd. 275 and Rd. 274 intersection.
. Cedar Grove Rd. realignment at Rd. 275 / Postal Lane / Cedar Grove Rd.

intersection.
. Signalization of Rd. 275 and Postal Lane intersection, and Rd. 275 and Rd.

274 intersection.

Other minor improvements considered that could not be reflected by traffic model:

. Improved traffic signs along SR1 corridor.
. Multi-use paths along SR1 corridor and bike lanes along Rd.275 corridor.
. Transit regulations regarding use of shoulders during non-peak hours.

Transportation Alternative 3A Analysis
Prepared by: DMIM+HARRIS, Trenton, NJ
November 2002



7 SO . A I ot ==, Al

uoisuslx3 }ui] Aempeoy meN :g uopdo

uolsue]Xxy peoy suoijejueid yia Suib.iel
P JORBNUALO D YUl Aempeoy meN Z uondo

peoy suonejueld 4o uoisuelxs | uondo

YUl fempeoy meN

sjuawanoady] uogepiodsuel] solep fyoeden [euonippy

VE SAljEWIal|y - suonnjog uonepodsuel) efueysiejy

pojesedeg epels
P S —— T




II. TRANSPORTATION ALTERNATIVE 3A1:

A. Overall Study Area Wide Analysis

Table 1 shows the overall study area wide measures of effectiveness for the
Transportation Alternative 3A1.
TABLE 1
Performance Change for the Entire Study Area Under
Transportation Alternative 3A1

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3A1 Change
Transportation
Improvements
Overall Network 88,852 96,355 + 7,503 + 8.4%
VMT
Overall Network 18,451 12,651 - 5,800 - 31.4%
VHT
Overall Network 4.82 mph 7.62 mph + 2.8 + 58.1%
Average Speed
Overall Network 16,376 9,729 - 6,647 - 40.6%
Total Signal Delay
in Hours
Overall Network 134 80 - 54 -40.3%

Signal Delay/
Vehicle in Seconds

Overall Network 68,173 51,082 -17,091 - 25.1%

Queuing Penalty

Overall Network 47,242 21,803 - 25,439 - 53.8%

Unserved Vehicles

Overall Network 19480.5 11758.0 (+)7722.5 | (+)39.6%
Performance Index

Fuel Consumption
for Overall
Network in Gallons

20,131 12,512 - 7,619 - 37.8%

Overall Network
Fuel Economy 4.4 7.7
(Miles per Gallon)

+ 3.3 + 75.0%

Signalized
intersections at 20 of 22 14 of 32 -
LOS E/F

Transportation Alternative 3A Analysis
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Interpretation of the analysis results:

The MOE comparisons show significant improvement in the overall network
performance under alternative 3Al. The primary reason behind this
improvement is that the new bypass alignment could shift a sizable amount

of traffic from SR1.

The new bypass alignment would provide a more direct connection between
southbound SR1 and US9 as well as SR24. Thus, southbound traffic on SR1
approaching the study area and heading towards US9 or SR24 would not be
required to use SR1 within the study area at all. It would also be applicable

in the reverse direction.

Northbound local traffic, from west of SR1, can use the new bypass
alignment instead of having to access SR1 within the study area. It is also
applicable for southbound traffic on SR1 with local destinations west of SR1.

The new bypass alignment + section of SR24 between the bypass and Rd.
275 + Rd. 275 extension up to Rd. 273 can serve as a limited bypass to SR1
between Five Points and Rehoboth entrance.

The new bypass alignment can also serve as an alternative to Rd. 275 for
inter activity center trips on the west side of SR1.

As a result, study area traffic volumes would have multiple travel options and
would be divided between SR1 corridor, Rd. 275 corridor and new bypass
corridor resulting in the overall performance improvement. It also partially
eliminates the need (under existing roadway configuration) for the local
traffic west of SR1, to access SR1 segments within the study area.

Corridor Analysis

It is important to analyze the improvement in the performance of the SR1 corridor
individually due to transportation alternative 3Al. The performance improvement

along the SR1 corridor is shown in Table 2.

Transportation Alternative 3A Analysis
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TABLE 2
Performance Improvement along SR1 Corridor

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition Transportation | Change %
(MOEs) with No Alternative 3A1 Change
Transportation
Improvements
Corridor VMT 56,684 51,850 - 4,834 - 8.5%
Corridor VHT 6,363 4,344 - 2,019 - 31.7%
Corridor Average 8.91 mph 12.0 mph +3.09 + 34.7%
Speed mph
Corridor Total 5,093 2,584 - 2,509 -49.3%
Signal Delay in
Hours
Corridor Signal 55 29 - 26 -47.3%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 29,962 -19,052 | - 38.9%
Penalty
Corridor Unserved 38,689 14,329 -24,360 | - 63.0%
Vehicles
Corridor 6974.6 3729.9 (+) (+)
Performance Index 3244.7 46.5%
Corridor Fuel
Consumption in 7,813 4,761 - 3,052 - 39.0%
Gallons
Corridor Fuel
Economy (Miles per 7.2 11.3 + 4.1 + 57.0%
Gallon)
Signalized
intersections at 16 of 17 9of 17 = -
LOS E/F
Interpretation of Analysis Results for the SR1 Corridor:
. The SR1 corridor shows a major improvement in performance due to

significant shifts in the amount of traffic to the proposed alternative bypass
alignment within the study area. Due to this alternative alignment, local

Transportation Alternative 3A Analysis
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traffic on the west side of SR1 would no longer be required to access SR 1 for
all trips.

C. Localized Performance Improvements:
Table 3 shows localized improvements in the performance of signalized
intersections along SR1 between Five Points and Rd.273. Table 4 shows
improvements at some other locations due to major and minor improvements
proposed under the transportation alternative 3A1.

TABLE 3

Transportation Alternative 3A1: Performance Improvement at Signalized
Intersections along SR1 between Five Points and Road 273

Signalized Intersection Signalized Signalized

Location Intersection LOS Intersection LOS

(Transportation Base (Transportation

Alternative) Alternative 3A1)
SR1 and Westcoats Road F (93.4 sec) B (14.4 sec)
SR1 and Darthmouth Drive F (211.7 sec) F (94.6 sec)
SR1 and Postal Lane F (93.6 sec) D (49.2 sec)
SR1 and Midway Shopping Center F (108.4 sec) D (54.2 sec)
SR1 and SR24 F (108.2 sec) F (102.5 sec)
SR1 and Rehoboth Mall C (25.4 sec) B (10.3 sec)
SR1 and Road 274 F (98.5 sec) D (41.4 sec)
SR1 and Munchy Branch Road F (117.9 sec) F (103.5 sec)
SR1 and Camelot F (179.2 sec) F (156.8 sec)
SR1 and K-Mart F (101.2 sec) E (61.5 sec)
SR1 and Road 273 F (88.6 sec) D (46.4 sec)

Transportation Alternative 3A Analysis
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TABLE 4

Performance Improvement Due to Transportation Improvements under

Alternative 3A1

NETWORKS '

Signalized Intersection

Base Condition with No
Transportation
Improvements

Transportation
Alternative 3A1

State Route 1 & US9 / SR18 (Five Points Intersection)
Improvement: Diamond Interchange

SR1 SB Approach Delay 351.8 sec. 0 sec.

SR1 NB Approach Delay 332.1 sec. 0 sec.
Intersection LOS F C / F (Ramp Signals)
Intersection Delay 247.0 sec. 22.8 / 165.2 sec (Ramp

Signals)

Rd. 275 & Postal Lane
Improvement: Realignment

, intersection improvement and signalization

Intersection LOS

F

E

Intersection Delay

602. 6 sec. (Unsignalized)

59.8 sec.

Rd. 275 & SR24

Improvement: Intersection improvement, Additional Lanes on Rd.275 and SR24

Intersection Delay 256.6 sec. | 160.8 sec.
Rd. 275 & Rd. 274

Improvement: Intersection improvement and signalization

Overall Intersection Delay | 285.1 sec. l 140.9 sec.
State Route 1 & Bay Vista Road

Improvement: Signal Optimization

Intersection LOS F C
Intersection Signal Delay 244.4 sec. 28.9 sec.

Table 5 shows performance of merge and diverge ramp junctions at the Five Points

diamond interchange.

TABLE 5

Five Points Diamond Interchange
Ramp Junction LOS under Alternative 3A1

Diverge Ramp Junction Merge Ramp Junction
Locations Density LOS Density LOS
(pc/mi/ln) (pc/mi/ln)
Five Points Diamond
Interchange
Southbound 24.1 C 21.1 C
Northbound 27.8 C 28.3 D

Transportation Alternative 3A Analysis
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IT1.

TRANSPORTATION ALTERNATIVE 3A2:

A. Overall Study Area Wide Analysis

Table 6 shows the overall study area wide measures of effectiveness for the

Transportation Alternative 3A2.

TABLE 6
Performance Change for the Entire Study Area Under

Transportation Alternative 3A2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3A2 Change
Transportation
Improvements
Overall Network 88,852 96,057 + 7,205 + 8.1%
VMT
Overall Network 18,451 12,471 - 5,980 - 32.4%
VHT
Overall Network 4.82 mph 7.70 mph + 2.88 + 59.8%
Average Speed
Overall Network 16,376 9,543 - 6,833 -41.7%
Total Signal Delay
in Hours
Overall Network 134 78 - 56 -41.8%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 48,276 - 19,897 -29.2%
Queuing Penalty
Overall Network 47,242 19,983 - 25,439 - 53.8%
Unserved Vehicies
Overall Network 19480.5 11484.1 (+)7996.4 | (+)41.0%
Performance Index
Fuel Consumption
for Overall 20,131 12,325 - 7,806 - 38.8%
Network in Gallons
Overall Network
Fuel Economy 4.4 7.8 + 3.4 + 77.3%
(Miles per Gallon)
Signalized
intersections at 20 of 22 15 of 34 - -

Transportation Alternative 3A Analysis
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Interpretation of the analysis results:

Transportation alternative 3A2 shows similar improvements as that of Alternative
3A1 (slightly better MOE outputs than 3A1).

Advantage of Alternative 3A2 over 3Al:

Due to continuation of the new bypass alignment up to the Rd. 275 extension,
bypassing vehicles are no longer required to make a left turn on SR 24 from the
new bypass link and then a right turn on Rd. 275 extension. The number of vehicles
making these movements have been significantly reduced due to Alt. 3A2

improving the performance of these two intersections (it should be noted that
despite performance improvement compared to 3A1, these intersections are still

failing).

Disadvantage of Alternative 3A2 over 3A1l:

The continuation of the new bypass link up to the Rd. 275 extension would make
the bypass link bisect a proposed activity center location near the school. The
planning for the roadway alignment and the planning for this new activity
center/village should be coordinated and the roadway buffered so as to minimize
any adverse effects of this roadway on this development.

Apart from the above, the intersection of the new bypass link and SR 24 would be
either a 5-leg intersection or combination of two closely situated clustered
signalized intersections. This will adversely impact the performance of one of the

approaches to the proposed activity center.

B. Corridor Analysis

The performance improvement due to Alternative 3A2 along the SR1 corridor is
shown in Table 7.

Transportation Alternative 3A Analysis
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TABLE 7
Performance Improvement along SR1 Corridor

Due to Alternative 3A2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition Transportation Change %
(MOEs) with No Alternative 3A2 Change
Transportation
Improvements
Corridor VMT 56,684 51,250 -5,434 | -9.6%
Corridor VHT 6,363 4,226 - 2137 - 33.6%
Corridor Average 8.91 mph 12.13 mph +3.24 + 36.4%
Speed mph
Corridor Total 5,093 2,485 -2,608 | -51.2%
Signal Delay in
Hours
Corridor Signal 55 28 - 27 -49.1%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 29,807 -19,207 | - 39.2%
Penalty
Corridor Unserved 38,689 13,526 -25,163 | - 65.0%
Vehicles
Corridor 6974.6 3616.2 (+) (+)
Performance Index 3358.4 48.2%
Corridor Fuel
Consumption in 7,813 4,642 -3,171 | -40.6%
Gallons
Corridor Fuel
Economy (Miles per 7.2 11.5 + 4.3 + 59.7%
Gallon)
Signalized
intersections at 16 of 17 8 of 17 - -
LOS E/F
Interpretation of Analysis Results for the SR1 Corridor:
. The SR1 corridor shows similar performance improvements as that of in the

Alternative 3A1. Thus, this alternative would have similar ramp junction LOS
results and individual signalized intersection performance results along SR1
corridor as that of in alternative 3A1.

Transportation Alternative 3A Analysis
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IV. TRANSPORTATION ALTERNATIVE 3A3:

A. Overall Study Area Wide Analysis

Table 8 shows the overall study area wide measures of effectiveness for the

Transportation Alternative 3A3.
TABLE 8
Performance Change for the Entire Study Area Under

Transportation Alternative 3A3

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3A3 Change
Transportation
Improvements
Overall Network 88,852 98,722 + 9,870 +11.1%
VMT
Overall Network 18,451 12,574 - 5,877 - 31.9%
VHT
Overall Network 4.82 mph 7.85 mph + 3.03 + 62.9%
Average Speed
Overall Network 16,376 9,556 - 6,820 -41.6%
Total Signal Delay
in Hours
Overall Network 134 79 -55 -41.0%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 47,756 - 20,417 - 29.9%
Queuing Penalty
Overall Network 47,242 19,496 - 27,746 - 58.7%
Unserved Vehicles
Overall Network 19480.5 11486.7 (+)7993.8 | (+)41.0%
Performance Index
Fuel Consumption
for Overall 20,131 12,452 - 7,679 - 38.1%
Network in Gallons
Overall Network
Fuel Economy 4.4 7.9 + 3.5 + 79.5%

(Miles per Gallon)

Signalized
intersections at 20 of 22 13 of 33 - -
LOS E/F

Transportation Alternative 3A Analysis
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Interpretation of the analysis results:

Transportation alternative 3A2 shows similar improvements as that of Alternative
3A1 and 3A2 (slightly better MOE outputs than 3A1 and slightly lesser than 3A2).

Advantage of Alternative 3A3 over 3A1:

Same as advantage of 3A2 over 3A1 mentioned earlier.

Disadvantage of Alternative 3A3 over 3A1:

Same as disadvantage of 3A2 over 3A1 mentioned earlier.

Disadvantage of Alternative 3A3 over 3A2:

Since this bypass alignment connects Rd. 273 more to the west (away from SR1)
than the extension of Rd. 275, all the bypassing traffic would have to travel through
already developed residential areas on the either sides of Rd. 273.

Also, since this alternative does not include extension of Rd. 275, it provides
reduced circulation flexibility compared to alternative 3A2.

Alternative 3A3 would also have more environmental constraints, as the proposed
bypass alighment (south of SR24) in this alternative will be passing through
wetland areas. It will also be passing very close to a agricultural preservation area

between SR24 and Rd. 274.
B. Corridor Analysis

The performance improvement due to Alternative 3A3 along the SR1 corridor is
shown in Table 9.

Transportation Alternative 3A Analysis
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TABLE 9
Performance Improvement along SR1 Corridor

Due to Alternative 3A3

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition Transportation | Change %
({MOEs) with No Alternative 3A3 Change
Transportation
Improvements
Corridor VMT 56,684 50,687 -5,997 | -10.6%
Corridor VHT 6,363 4,112 - 2,251 - 35.4%
Corridor Average 8.91 mph 12.32 mph +3.41 + 38.3%
Speed mph
Corridor Total 5,093 2,390 -2,703 | -53.1%
Signal Delay in
Hours
Corridor Signal 55 27 - 28 - 50.9%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 28,975 -20,039 | - 40.9%
Penalty
Corridor Unserved 38,689 12,893 -25,796 | - 66.7%
Vehicles
Corridor 6974.6 3491.1 (+) (+)
Performance Index 3483.5 49.9%
Corridor Fuel
Consumption in 7,813 4,536 - 3,277 - 41.9%
Gallons
Corridor Fuel
Economy (Miles per 7.2 11.6 + 4.4 + 61.1%
Gallon)
Signhalized
intersections at 16 of 17 8 of 17 - -
LOS E/F

Transportation Alternative 3A Analysis
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Interpretation of Analysis Results for the SR1 Corridor:

. The SR1 corridor shows similar (slightly better) performance improvements
compared to Alternatives 3A1 and 3A2. Thus, this alternative would have
similar ramp junction LOS results and individual signalized intersection
performance results along SR1 corridor as that of in alternative 3A1.

INFERENCE:

Alternative 3A shows extensive improvement in the study area transportation
network as well as SR1 corridor performance compared to Alternatives 1A, 1B and
2. This alternative is feasible due to vacant land available to the west of Plantations
Road and would have reduced impacts on the existing development as compared to

the other alternatives.

Under alternative 3A, all the three sub-options (3A1, 3A2 and 3A3) show very
similar improvement results. The advantages and disadvantages of every sub-
option over remaining sub-options should be assessed and evaluated closely before
choosing location of new bypass alignment south of SR24.

Transportation Alternative 3A Analysis
Prepared by: DMIM+HARRIS, Trenton, NJ
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I. INTRODUCTION:
The purpose of this memorandum is to document the qualitative and quantitative
improvements in the performance of the SR1 study area transportation network

due to Transportation Alternative 3B (with three sub-options 3B1, 3B2, and 3B3)
for the 2025 preferred land use scenario.

Transportation Improvements Under Alternative 3B:

Transportation improvements under alternative 3B are same as that of 3A, except
there would be no diamond interchange at the Five Points intersection under 3B.

Maijor improvements reflected by traffic model:

. Limited bypass alignment (between north of Five Points and SR24) with
signalized intersections.
. SR24 corridor with 4-lane section.

. Option 3B1: Road 275 (Plantations Road) extension up to Road 273.
. Option 3B2: Road 275 (Plantations Road) extension up to Road 273 with

direct connection from new bypass alignment.
. Option 3B3: Continuation of limited bypass alignment between SR24 and Rd.

273.

Minor improvements reflected by traffic model:

. Signal system optimization and coordination.

. Intersection improvements at Rd. 275 and Postal Lane intersection, SR24
and Rd. 274 intersection, and Rd. 275 and Rd. 274 intersection.

. Cedar Grove Rd. realignment at Rd. 275 / Postal Lane / Cedar Grove Rd.

intersection.
. Signalization of Rd. 275 and Postal Lane intersection, and Rd. 275 and Rd.

274 intersection.

Other minor improvements considered that could not be reflected by traffic model:

. Improved traffic signs along SR1 corridor.
. Multi-use paths along SR1 corridor and bike lanes along Rd.275 corridor.
. Transit regulations regarding use of shoulders during non-peak hours.

II. TRANSPORTATION ALTERNATIVE 3B1:

A. Overall Study Area Wide Analysis

Transportation Alternative 3B Analysis
Prepared by: DMIM+HARRIS, Trenton, NJ]
November 2002 1
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Table 1 shows the overall study area wide measures of effectiveness for the
Transportation Alternative 3B1.
TABLE 1
Performance Change for the Entire Study Area Under
Transportation Alternative 3B1

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3B1 Change
Transportation
Improvements
Overall Network 88,852 97,023 + 8,171 + 9.2%
VMT
Overall Network 18,451 12,902 - 5,549 - 30.1%
VHT
Overall Network 4.82 mph 7.52 mph + 2.7 + 56.0%
Average Speed
Overall Network 16,376 9,958 - 6,418 - 39.2%
Total Signal Delay
in Hours
Overall Network 134 84 - 50 - 37.3%
Signal Delay/ -
Vehicle in Seconds
Overall Network 68,173 48,014 - 20,159 - 29.6%
Queuing Penaity
Overall Network 47,242 24,502 - 22,740 -48.1%
Unserved Vehicles
Overall Network 19480.5 11924.5 (+) 7556 | (+)38.8%
Performance Index
Fuel Consumption
for Overall 20,131 12,699 -7,432 - 36.9%
Network in Gallons
Overall Network
Fuel Economy 4.4 7.6 + 3.2 + 72.7%
(Miles per Gallon)
Signalized
intersections at 20 of 22 17 of 31 - -
LOS E/F

Interpretation of the analysis results:

Transportation Alternative 3B Analysis
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o Transportation Alternative 3B1 shows almost similar overall network
performance improvements as that of 3A1 (MOEs for 3A1 are slightly better

than that of for 3B1).

° Although overall network performance does not deteriorate much if grade
separation (via a diamond interchange) is not provided at Five Points, the
network will have extensive localized performance deterioration in the vicinity

of this intersection.

o In absence of a diamond interchange at Five Points, northbound traffic on
SR1 heading towards US9 west would opt for alternate routes (bypass, Rd.
275) to access US9 instead of turning left from northbound SR1 to
westbound US9 at the Five Points intersection.

D Southbound and northbound through traffic on SRl at Five Points
intersection would experience long delays at this intersection due to a lack of

grade separation.

o Southbound traffic on SR1 intending to make right turn on US9 west at Five
Points intersection would be impacted minimally due to lack of grade
separation.

B. Corridor Analysis

It is important to analyze the improvement in the performance of the SR1 corridor
individually due to transportation alternative 3B1. The performance improvement

along the SR1 corridor is shown in Table 2.

Transportation Alternative 3B Analysis
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Performance Improvement along SR1 Corridor

TABLE 2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition Transportation Change %
(MOEs) with No Alternative 3B1 Change
Transportation
Improvements
Corridor VMT 56,684 47,951 -8,733 | -15.4%
Corridor VHT 6,363 4,075 - 2,288 - 36.0%
Corridor Average 8.91 mph 11.77 mph +2.86 + 32.1%
Speed mph
Corridor Total 5,093 2,511 -2,582 [ -50.7%
Signal Delay in
Hours
Corridor Signal 55 30 - 25 -45.5%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 27,559 -21,455 | - 43.8%
Penalty
Corridor Unserved 38,689 13,723 -24,966 | - 64.5%
Vehicles
Corridor 6974.6 3584.7 (+) )
Performance Index 3389.9 48.6%
Corridor Fuel
Consumption in 7,813 4,453 - 3,360 - 43.0%
Gallons
Corridor Fuel
Economy (Miles per 7.2 10.8 + 3.6 + 50.0%
Gallon)
Signalized
intersections at 16 of 17 10 of 18 - -
LOS E/F

Interpretation of Analysis Results for the SR1 Corridor:

The SR1 corridor shows similar improvement in the performance as that of
alternative 3A1. The effects of deterioration in corridor performance, due to

Transportation Alternative 3B Analysis
Prepared by: DMIM+HARRIS, Trenton, NJ

November 2002




at grade intersection at Five Points, are partially nullified due to reduction in
northbound traffic volumes along SR1 corridor.

C. Localized Performance Improvements:

Table 3 shows localized improvements in the performance of signalized
intersections along SR1 between Five Points and Rd.273. Table 4 shows
improvements at some other locations due to major and minor improvements
proposed under the transportation alternative 3B1.

TABLE 3

Transportation Alternative 3B1: Performance Improvement at Signalized
Intersections along SR1 between Five Points and Road 273

Signalized
Intersection LOS
(Transportation

Signalized Intersection Signalized
Location Intersection LOS
(Transportation Base

Alternative)

Alternative 3B1)

SR1 and US9/SR18 (Five Points)

F (247.0 sec)

F (230.8 sec)

SR1 and Westcoats Road F (93.4 sec) B (15.5 secq)
SR1 and Darthmouth Drive F (211.7 sec) F (94.8 sec)
SR1 and Postal Lane F (93.6 sec) C (29.0 sec)
SR1 and Midway Shopping Center F (108.4 sec) D (53.9 sec)

SR1 and SR24

F (108.2 sec)

F (102.1 sec)

SR1 and Rehoboth Mall

11 o aa

C (25.4 seq)

B (10.0 sec)
2 sV w SOL /

SR1 and Road 274

F (98.5 sec)

D (41.3 sec)

SR1 and Munchy Branch Road

F (117.9 sec)

F (111.5 sec)

SR1 and Camelot

F (179.2 sec)

F (153.5 secq)

SR1 and K-Mart

F (101.2 sec)

E (55.4 sec)

SR1 and Road 273

F (88.6 seq)

D (50.3 sec)

Transportation Alternative 3B Analysis
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TABLE 4
Performance Betterment Due to Transportation Improvements under
Alternative 3B1

NETWORKS

Signalized Intersection Base Condition with No Transportation
Transportation Alternative 3B1

Improvements

Rd. 275 & Postal Lane
Improvement: Realignment, intersection improvement and signalization

Intersection LOS F E

Intersection Delay 602. 6 sec. (Unsignalized) 60.7 sec.

Rd. 275 & SR24
Improvement: Intersection improvement, Additional Lanes on Rd.275 and SR24

Intersection Delay | 256.6 sec. | 168.8 sec.

Rd. 275 & Rd. 274
Improvement: Intersection improvement and signalization

Overall Intersection Delay | 285.1 sec. I 149.3 sec.

State Route 1 & Bay Vista Road
Improvement: Signal Optimization

Intersection LOS F C

Intersection Signal Delay 244.4 sec. 28.9 sec.

Transportation Alternative 3B Analysis
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II. TRANSPORTATION ALTERNATIVE 3B2:

A. Overall Study Area Wide Analysis

Table 5 shows the overall study area wide measures of effectiveness for the
Transportation Alternative 3B2.
TABLE 5
Performance Change for the Entire Study Area Under
Transportation Alternative 3B2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3B2 Change
Transportation
Improvements
Overall Network 88,852 97,092 + 8,240 + 9.3%
VMT
Overall Network 18,451 12,724 - 5,727 - 31.0%
VHT
Overall Network 4.82 mph 7.63 mph + 2.81 + 58.3%
Average Speed
Overall Network 16,376 9,764 -6,612 - 40.4%
Total Signal Delay
in Hours
Overall Network 134 82 -52 - 38.8%
Signal Delay/

Vehicle in Seconds

Overall Network 68,173 48,110 - 20,063 - 29.4%
Queuing Penalty

Overall Network 47,242 21,665 - 25,577 -54.1%
Unserved Vehicles

Overall Network 19480.5 11721.7 (+)7758.8 | (+)39.8%
Performance Index

Fuel Consumption

for Overall 20,131 12,516 - 7,615 - 37.8%

Network in Gallons

Overall Network

Fuel Economy 4.4 7.8 + 3.4 + 77.3%

(Miles per Gallon)

Signalized
intersections at 20 of 22 16 of 33 - -
LOS E/F

Transportation Alternative 3B Analysis
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Interpretation of the analysis results:

Transportation alternative 3B2 shows similar improvements as that of Alternative
3B1 (slightly better MOE outputs than 3B1).

Transportation Improvement Alternative 3B is similar to Alternative 3A except for
diamond interchange at Five Points. Thus, all the advantages and disadvantages of
alternative 3B2 over 3B1 remain just the same as that of advantages and
disadvantages of alternative 3A2 over 3A1 noted in the previous technical

memorandum.

B. Corridor Analysis

The performance improvement due to Alternative 3B2 along the SR1 corridor is
shown in Table 7.

Transportation Alternative 3B Analysis
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TABLE 7
Performance Improvement along SR1 Corridor

Due to Alternative 3B2

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation | Change %
(MOEs) with No Alternative 3B2 Change
Transportation
Improvements
Corridor VMT 56,684 46,159 -10,525 | - 18.6%
Corridor VHT 6,363 3,746 - 2,617 -41.1%
Corridor Average 8.91 mph 12.32 mph +3.41 + 38.3%
Speed mph
Corridor Total 5,093 2,242 - 2,851 - 56.0%
Signal Delay in
Hours
Corridor Signal 55 27 - 28 - 50.9%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 26,424 -22,590 -46.1%
Penalty
Corridor Unserved 38,689 12,281 -26,408 - 68.3%
Vehicles
Corridor 6974.6 3263.4 (+) (+)
Performance Index 3711.2 53.2%
Corridor Fuel
Consumption in 7,813 4,141 - 3,672 -47.0%
Gallons
Corridor Fuel
Economy (Miles per 7.2 11.1 + 3.9 + 54.2%
Gallon)
Signalized
intersections at 16 of 17 8 of 18 = -
LOS E/F

Interpretation of Analysis Results for the SR1 Corridor:

. The SR1 corridor shows improved performance as compared to the
Alternative 3B1 as well as 3A2. The MOEs for SR1 corridor show that due to
the absence of diamond interchange at Five Points, more traffic would shift to

Transportation Alternative 3B Analysis
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the new bypass alignment improving the performance of SR1 significantly,
especially in terms of corridor signal delay and travel time.

IV. TRANSPORTATION ALTERNATIVE 3B3:

A. Overall Study Area Wide Analysis

Table 8 shows the overall study area wide measures of effectiveness for the
Transportation Alternative 3B3.
TABLE 8
Performance Change for the Entire Study Area Under
Transportation Alternative 3B3

MEASURES OF NETWORKS
EFFECTIVENESS Base Condition | Transportation Change %
(MOEs) with No Alternative 3B3 Change
Transportation
Improvements
Overall Network 88,852 100,269 + 11,417 + 12.8%
VMT
Overall Network 18,451 12,813 - 5,638 - 30.6%
VHT
Overall Network 4.82 mph 7.83 mph + 3.01 + 62.5%
Average Speed
Overall Network 16,376 9,742 - 6,634 -40.5%
Total Signal Delay
in Hours
Overall Network 134 82 - 52 - 38.8%
Signal Delay/
Vehicle in Seconds
Overall Network 68,173 46,279 - 21,894 -32.1%
Queuing Penalty
Overall Network 47,242 20,401 - 26,841 - 56.8%
Unserved Vehicles
Overall Network 19480.5 11656.3 (+)7824.2 | (+)40.2%
Performance Index
Fuel Consumption
for Overall 20,131 12,642 - 7,489 - 37.2%
Network in Gallons
Overall Network
Fuel Economy 4.4 7.9 + 3.5 + 79.5%
(Miles per Gallon)
Signalized
intersections at 20 of 22 15 of 33 - -
LOS E/F

Transportation Alternative 3B Analysis
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Interpretation of the analysis results:

Transportation alternative 3B3 shows similar improvements as that of Alternative
3B1 and 3B2 (slightly better MOE outputs than 3B1 and slightly lesser than 3B2).

Transportation Improvement Alternative 3B is similar to Alternative 3A except for
the diamond interchange at Five Points. Thus, all the advantages and
disadvantages of alternative 3B3 over 3B1 / 3B2 remain just the same as that of
advantages and disadvantages of alternative 3A3 over 3A1 /3A2, noted in the

previous technical memorandum.
B. Corridor Analysis

The performance improvement due to Alternative 3B3 along the SR1 corridor is
shown in Table 9.

Transportation Alternative 3B Analysis
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TABLE 9
Performance Improvement along SR1 Corridor

Due to Alternative 3B3

NETWORKS

MEASURES OF
EFFECTIVENESS Base Condition Transportation | Change %
(MOEs) with No Alternative 3B3 Change
Transportation
Improvements
Corridor VMT 56,684 46,899 -9,785 | -17.3%
Corridor VHT 6,363 3,765 - 2,598 - 40.8%
Corridor Average 8.91 mph 12.45 mph +3.54 + 39.7%
Speed mph
Corridor Total 5,093 2,236 - 2,857 - 56.1%
Signal Delay in
Hours
Corridor Signal 55 27 - 28 - 50.9%
Delay/ Vehicle in
Seconds
Corridor Queuing 49,014 26,478 -22,536 | -45.9%
Penalty
Corridor Unserved 38,689 12,068 -26,621 | - 68.8%
Vehicles
Corridor 6974.6 3259.6 (+) (+)
Performance Index 3715.0 53.3%
Corridor Fuel
Consumption in 7,813 4,169 - 3,644 - 46.6%
Gallons
Corridor Fuel
Economy (Miles per 7.2 11.2 + 4.0 + 55.6%
Gallon) '
Signalized
intersections at 16 of 17 9 of 18 - -
LOS E/F

Interpretation of Analysis Results for the SR1 Corridor:

Transportation Alternative 3B Analysis
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. The SR1 corridor shows similar (slightly better) performance improvements
compared to Alternatives 3B1 and 3B2. The performance improvement is
mainly due to a higher shift in traffic to the new bypass alignment to avoid
failing signalized intersections along SR1 corridor.

INFERENCE:

Alternative 3B shows extensive improvement in the study area transportation
network as well as SR1 corridor performance compared to Alternatives 1A, 1B and
2. Between alternatives 3A and 3B, 3A shows slightly better network wide results

compared to 3B.

But when analyzed at SR1 corridor level, alternative 3B shows slightly better MOEs
compared to 3A. This is mainly because of greater traffic shifts to the new bypass
alignment in absence of the diamond interchange at Five Points.

Alternatives 3A and 3B are likely more feasible than 1A, 1B, 2 due to vacant land
available to the west of Plantations Road and alternatives 3A and 3B would have
reduced impacts on existing development compared to other alternatives.

Under alternative 3B, all the three sub-options (3B1, 3B2 and 3B3) show similar
improvement results. The advantages and disadvantages of every sub-option over
remaining sub-options should be assessed closely before choosing location of new

bypass alignment south of SR24.

In summary an important issue can be raised as to the attractiveness of SR1 and to
subsequent corridor volumes. Although the analysis results for SR1 corridor under
Alternative 3 (both 3A and 3B) show an extensive improvement in the performance
of SR1 corridor with significant reduction in traffic volumes, it should be noted that
the traffic volume reduction and performance improvement along SR1 corridor
might subsequently over time, attract more through traffic which could eventually
impact the performance of the corridor, if this were to occur. This issue raises the
importance of the development of a limited access US 113 corridor to provide an
alternative routing for southern Delaware resort travel.

Transportation Alternative 3B Analysis
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State Route 1 Land Use & Transportation Study

l. Introduction

The purpose of this memorandum is to compare the alternative transportation
improvement scenarios identified and analyzed in the SR1 Land Use &
Transportation Study. A two step travel modeling process was utilized. The first
step involved the completion of TranPlan model runs for each major
transportation improvement scenario. Forecasted link volumes from the
TranPlan model (the network in DelDOT's TranPlan model was enhanced for this
effort to include all major roadways within the study area) were then used as
inputs into the Synchro models that were developed for each major
transportation improvement scenario. Synchro models were used as the second
step in the analysis of the major transportation improvement scenarios. The
Synchro models have the capability of producing various measures of
effectiveness (MOEs), such a VMT, VHT, and signal delay, among others.
These MOEs allow for the comparison of the performance improvement that can
be expected under each of the major transportation improvement scenarios.
Additionally, Synchro contains a simulation component (Sim Traffic) that allows
for the animated simulation of traffic on a transportation network. This visual
component of Synchro has made it a useful tool in presentations to the SR1 Land
Use & Transportation Study Public Advisory Committee (PAC) on the effects of
various transportation improvements, as well as in the analysis of land use

scenarios. :
1. Major Transportation Improvement Scenarios

The major transportation improvement scenarios identified for the SR1 Land Use
& Transportation Study are major transportation infrastructure improvement
options or concepts for improving the transportation system in the study area.

As the SR1 Land Use & Transportation Study has shown, SR 1 from Five Points
to Rehoboth/Dewey Beach currently suffers from seasonal congestion and
deteriorated levels of service in peak hours. This study has shown that
congestion generated by local, non-seasonal traffic is forecasted to grow
significantly — under any future land use scenario examined. In the future, SR 1
between Five Points and Rehoboth/Dewey Beach will experience locally
generated, recurring, year-round, peak-hour congestion. This is due to the rapid
residential land use growth that has been occurring in the study area (base land
use scenario) and is expected to continue. In summary, due to land use
development in the study area, transportation improvements need to be made to

accommodate the growth.

The transportation improvement options or concepts that were examined in the
SR1 Land Use & Transportation Study were identified during the PAC and public
involvement component of the study. Minor short-term transportation
improvements such as individual intersection improvements, intersection
realignments, signal optimization & coordination were coupled with each of the

Transportation Improvements Comparison 1
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State Route 1 Land Use & Transportation Study

major scenarios to analyze the impact to the transportation network in the study
area.

Three major transportation improvement scenarios were identified.  Two
scenarios looked at adding transportation capacity to the study area by improving
the capacity of existing transportation facilities. The third scenario encompassed
the idea of a new roadway, which would provide additional, new transportation

capacity to the study area.

The components of the three major transportation improvement scenarios are as
follows:

Alternative #1: Add capacity to Road 275 and SR 24

This alternative incorporates the solution of providing additional roadway capacity
to existing facilities (Road 275 and SR24). These facilities will require additional
capacity based on the traffic analysis completed on the base land use scenario
as well as all future land use scenarios examined. This alternative was
developed to address the problem of existing and future congestion on the SR1
corridor and future congestion on the SR24 corridor and Road 275 corridor.

o Two sub-alternatives were identified and analyzed
o 1A — Provide a grade-separated diamond interchange at 5-Points

o 1B — No grade separation

The grade separation sub-alternative was examined to help reduce excessive
delays that currently exist and are forecasted to exist under the No-Build
condition (to include all land use scenarios examined) at the 5-Points
intersection. A diamond interchange at this location would help to provide better
connections to intersecting roads from SR1. Additionally, by eliminating
conflicting turning movements that occur at an at-grade intersection,
improvements to safety could be expected. This is of note as the 5-Points
intersection is currently included in DelDOT’s Highway Safety improvement
Program due to the intersection being a high accident location.

Additional capacity along Road 275 was examined to help move forecasted
increases in local traffic effectively as the study area continues to develop.
Providing additional capacity to Road 275 would also provide an improved
corridor parallel to SR1 as an alternate routing for some trips.

Additional capacity along SR24 was examined to help move forecasted
increases in local traffic volumes as the study area continues to develop.

Transportation Improvements Comparison
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Alternative 1A

-
S Transporiation Salitions Alemative 18
WMajor Transportation mprovementa

Alternative # 2: Commercial Arterial Concept for SR1 with through and
local lanes with grade-separated diamond interchanges at Five Points,
SR24 and Rehoboth Avenue

This alternative incorporates the solution of providing a service and express
roadway concept to SR1 to separate local and through traffic movements
(through traffic would include Rehoboth Beach/Dewey traffic as well). Inner
lanes would be express lanes while outside lanes would function as one-way
local lanes. The express lanes would be barrier separated with slip ramps
allowing access to and from the local lanes. Express lanes would operate as a
free flow facility without traffic signals. Local lanes would have traffic signals
controlling movements from major intersecting streets and driveways, where
needed. This alternative was developed to address the problem of existing and

Transportation Improvements Comparison 3
Prepared by: DMJM+HARRRIS, Trenton, NJ
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future congestion on the SR1 corridor. Under this improvement alternative, the
SR1 corridor will attempt to provide mobility for both through traffic as well as

local traffic.

This alternative was examined with grade-separated interchanges at Five Points,
SR24 and Rehoboth Avenue intersections. These grade-separations
improvements address the congestion present under existing conditions at these
intersections (as well as the No-Build and all land use scenarios examined).
Additionally, interchanges are needed to provide opportunities for through and
local travel to reverse direction or to cross SR1 in a traffic environment where
separate through and local lanes are operating.

Alternative 2

Transporiation Solutlons - Alternative 2
Mafor Transportation Improvamenle

Alternative # 3A1, 3A2, 3A3 and 3B1, 3B2, and 3B3: New By-Pass Roadway
Concept

These alternatives incorporate the solution of providing additional roadway
capacity on a new roadway facility. The need for additional capacity in the SR1
study area was identified in the analysis completed on the base land use
scenario as well as all future land use scenarios examined. This alternative was
developed to address the problem of existing and future congestion on the SR1
corridor, and future congestion on the SR24 corridor and the Road 275 corridor.
As the study area develops, the new roadway would serve to divert local trips
from SR 1 and Road 275, thus improving flow on these existing facilities. The
new alignment would serve as a limited by-pass of SR1 within the study area.

These alternatives were examined with and without a grade-separated
interchange at the Five Points intersection. The grade-separation alternative at

Transportation Improvements Comparison 4
Prepared by: DMJM+HARRRIS, Trenton, NJ
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Five Points addresses the congestion present under the existing condition at this
intersection.

The roadway options of 1, 2 and 3 provide various conceptual options for the
continuation of the facility to the east of SR24. They have been conceptualized
in such a way as to minimize impact on existing development and
environmentally sensitive areas while at the same time as improving local

mobility.
Under Alternative 3A the following was assumed:

o Grade separated diamond interchange at the Five Points intersection.

» The new roadway will be a controlled access roadway (between north of Five
Points and SR24) with signalized intersections.

e SR24 corridor within the study area as a 4-lane roadway.

For the continuation options east of SR24 the following are assumed as sub-
alternatives:

e Option 3A1: Road 275 (Plantations Road) extension up to Road 273.

e Option 3A2: Road 275 (Plantations Road) extension up to Road 273 with a
direct connection from new bypass alignment.

e Option 3A3: Continuation of limited bypass alignment between SR24 and Rd.

273. ,

Alternative 3A1, 3A2 & 3A3
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For Alternative 3B the following are assumed:

o Controlled access alignment (between north of Five Points and SR24) with
signalized intersections.

o SR24 corridor with 4-lane section.

Transportation Improvements Comparison
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Similar to the other alternative, similar alignments for the extension of the new
roadway east of SR 24 are assumed as sub-alternatives:

e Option 3B1: Road 275 (Plantations Road) extension up to Road 273.

e Option 3B2: Road 275 (Plantations Road) extension up to Road 273 with a
direct connection from new bypass alignment.

» Option 3B3: Continuation of limited bypass alignment between SR24 and Rd.

273.

Alternative 3B1, 3B2 & 3B3

2SSl Transportation Bolutions - Allemative 38 |1
W Major Transportation improvements

Option 1: Extansion of Pisnistons Road

Oplion 2: New Rosdway Link Ganbnustion &
Merging with Pisntallor Road Extansion

Tl opton 2: New Rosdway Link Extanaton

o

Minor transportation improvements such as individual intersection improvements
(additional storage length, provision of left turn lane, etc.), intersection
realignments, signal coordination and safety improvements were coupled with
each of the major alternatives.

The travel demand modeling process established during the SR1 Land Use &
Transportation Study was used lo evaluate the effectiveness of the above
transportation alternatives.  The 2025 TranPlan and Synchro networks
established for the preferred land use scenario (activity center/village scenario)
with network signals optimized and coordinated will be used as the base network,
representing the No-Build Condition. This No-Build Condition will be used as a
comparative benchmark to determine how well each of the alternatives perform
in terms of changes to the measures of effectiveness (MOEs) established and
used in the SR1 Land Use & Transportation Study during the analysis of the

alternative land use scenarios.

Transpottation Improvements Comparison
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lll. Transportation Improvement Comparison

Measures of effectiveness (MOEs) were used to compare and contrast the
results for the transportation alternatives. These MOEs were examined at two

levels:

o Study Area Analysis - What is the benefit of the transportation alternative
to the performance of the entire transportation network in the study area?
¢ SR1 Analysis — What is the benefit of the transportation alternative to the

performance of SR17?

The tables on the following pages provide a comparison of the MOEs generated
at these two levels for each of the transportation alternatives examined.

Transportation Improvements Comparison
Prepared by: DMJM+HARRRIS, Trenton, NJ
November 2002
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IV. Discussion of Results
Alternative 1A and 1B: Add capacity to Road 275 and SR 24

Network-wide MOEs for these two alternatives do not show betterment over the
No-Build that is significant enough to improve overall network performance.
Alternatives 1A and 1B show localized improvements only. Additionally as the
MOE’s show, Alternatives 1A and 1B do not significantly affect the performance

of SR1.

The modeling process indicated that the addition of only one new southbound
lane on Road 275 was optimum for network performance. Providing additional
southbound lanes on Road 275 did not divert additional vehicle trips from SR1.
In the northbound direction, the addition of a northbound lane on Road 275 did
not divert vehicle trips from SR1 to this roadway. For northbound travel, Road
275 does not serve as a convenient by-pass for SR1 traffic. As the modeling
results show, even for southbound travel, Road 275 only serves as a limited by-

pass.

Overall, the modeling results show that capacity improvements to Road 275 do
not have much impact on the performance of the SR1 corridor. The modeling
results show that Alternative 1A (with diamond interchange) provides a more
positive impact to network performance than Alternative 1B (without diamond
interchange). This is due to the reduction in delay associated with the provision
of a diamond interchange at the 5-Points intersection. Due to the localized
nature of improvements that can be expected from this alternative, this
alternative could be combined with other possible alternatives to achieve
improved network performance in the SR1 study area.

Alternative 2: Commercial Arterial Concept for SR1 with through and local
lanes with grade-separated diamond interchanges at Five Points, SR24 and

Rehoboth Avenue

The modeling results show that Alternative 2 provides negligible performance
improvement in network wide MOEs, with some measures deteriorating under
this alternative. Network VMT and VHT increase under this alternative.

Using SR1’s current 6-lane cross-section, significant traffic would result in the
local lanes and lane volumes would exceed capacity. This would result in
extensive delays and queuing. To accommodate the volume of local traffic
forecasted, two local lanes and two express lanes would need to be provided in
each direction, which would necessitate an 8-lane cross-section for SR1.
Additional paved width would be required beyond what is required for an 8-lane
cross-section to accommodate the width needed for the slip ramps as well as for
acceleration and deceleration lanes.

Transportation Improvements Comparison 10
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If two local lanes and two through lane were provided, capacity issues would still
remain at the diamond interchanges. This alternative would work effectively only
if sufficient capacity is provided at these locations. The modeling results show
that 6 to 7 lanes would be required on the overpasses, with 3 to 4 lanes would be
required on the ramps, 2 lanes would be required on the slip ramps with long
acceleration and deceleration lane lengths. Significant right-of-way impacts
would result if this improvement concept was implemented.

Alternative 3A1, 3A2, 3A3 and 3B1, 3B2, and 3B3: New By-Pass Roadway
Concept (“A” alternatives assume a grade-separated diamond interchange
at 5-Points; “B” alternatives assume existing at-grade 5-Points

intersection)

The modeling results show that Alternative 3A (with a grade-separated diamond
interchange at 5-Points) provides the most significant benefit to future network-
wide travel conditions compared to the other alternatives examined.

Alternative 3B (without a grade-separated diamond interchange) provides the
greatest benefit to SR1 performance compared to the other alternatives
analyzed. This is because the delay associated with the at-grade intersection at
9-Points would remain under this alternative. This delay, in turn, reduces the
attractiveness of SR1 as a travel path and greater numbers of vehicle trips are

forecasted to divert to the new roadway.

For both Alternative 3A and 3B, although VMT increases, VHT decreases. This
is because under this scenario, locally generated traffic would have two travel
paths. As the study area develops, local traffic would shift to the new roadway.

The modeling results show that all three options to carry this new roadway,
southeast of SR24, provide similar results in terms of MOEs.

Transportation Improvements Comparison 11
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Environmental Screening Technical Memorandum

1.0 Introduction

This Environmental Screening Technical Memorandum was prepared as part of
DelDOT’s and Sussex County’s State Route 1 Land Use/Transportation Study to
provide guidance for the future growth of this portion of Sussex County in an
environmentally responsible manner while also meeting transportation and land
use needs. This Environmental Screening was conducted early-on within this
planning phase of the project as opposed to during an engineering
feasibility/scoping phase as is typically done. This was done in an effort to
support early and effective interagency involvement on environmental issues to
improve the outcome of each natural and cultural resource agency’s mission,
while minimizing costs and delays to DelDOT should an alternative be advanced

for further study and development.

2.0 Methodology

The objective of this effort was to obtain all available information pertaining to the
existing environmental conditions within the study area. Coordination was
conducted with the following agencies via telephone, email, office visit, or their

website:

Delaware State Historic
Preservation Office (SHPO)
Lewes Historical Society
Delaware Department of
Natural Resources and
Environmental Control
(DNREC) Parks and
Recreation

DNREC Fish and Wildlife,
Natural Heritage Program
DNREC Air and Waste
Management

DNREC Division of Water
Resources, SWAMP
DNREC Whole Basin
Management

USEPA Wetlands Protection
Program

National Marine Fisheries
Service

United States Fish & Wildlife
Service

United States Army Corps of
Engineers

Sussex County Conservation
District

Sussex County Planning &
Zoning

Sussex County Preservation
Planner

Sussex County Engineering
Department

Federal Highway
Administration

Delaware Geological Survey
Delaware Department of
Agriculture

The Greater Lewes
Foundation

The Nature Conservancy
Center for Inland Bays



e DelDOT GIS Department
e DNREC GIS Department

Additionally, the “Inland Bays/Atlantic Ocean Basin Assessment Report” (2001)
prepared by Delaware DNREC Whole Basin Management, was also utilized in
obtaining environmental information within the study area.

3.0 Results of Screening

This Environmental Screening investigated the existing conditions of a variety of
environmental parameters including waterways, wetlands, floodplains, recharge
and well-head protection areas, threatened and endangered species habitats,
open space and recreation areas, agricultural resources, historic and cultural
resources, and known or potential contaminated areas. This information
provided an existing conditions environmental base map with which potential
land use and transportation alternatives were analyzed. This assessment would
then determine which alternatives are environmentally, socially, and
economically feasible. In this manner, environmentally sensitive areas could be
protected while providing for future development in the most appropriate and

acceptable locations.
3.1 Waterways, Wetlands and Floodplains

Waterways

The State Route 1 (SR1) study area is a very significant and sensitive
environmental area due to its proximity and interaction with Rehoboth Bay,

Delaware Bay, and the Atlantic Ocean.

The majority of the study area is located within two watersheds which are both
within the Inland Bays/Atlantic Ocean Basin: the Lewes-Rehoboth Canal
. Watershed is north of Route 1, and the Rehoboth Bay Watershed is south of
Route 1. The remainder of the study area north of Five Points is within the
Broadkill River Watershed of the Delaware Bay Basin.

The major waterways within the study area include Love Creek, Rehoboth Bay,
and the Lewes & Rehoboth Canal. Tributaries within the study area include Bald
Eagle Creek, Johnson Branch, White Oak Creek, Arnell Creek, Dorman Branch,
Hetty Fisher Glade, Goslee Creek, Bundicks Branch, Black Hog Gut, Canary
Creek, Ebenezer Branch, Wolfe Glade, Pot Hook Creek, Holland Glade, Munchy
Branch, and Beaverdam Branch among other smaller streams. The major ponds
within the study area include Goslee Millpond, Welches Pond, Hetty Fisher Pond
and Bookhammers Pond. Mapping of these waterways is provided in Figure ES-

1.
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Disturbance to any waterway and its beds are under the jurisdiction of the
Delaware DNREC “Regulations Governing the Use of Subaqueous Lands”.
Additionally, the Sussex County Code establishes 50 foot buffers around tidal

and non-tidal waterways (mentioned below).

Wetlands

Freshwater and tidal wetlands are associated with these waterways and are
abundant along the tributaries to Love Creek, Rehoboth Bay, and the Lewes &
Rehoboth Canal. These wetland systems provide many important functions such
as providing habitat for diverse plant and animal communities (including
endangered and threatened species habitat), flood control, water quality filtration,
and aesthetic values. Wetland mapping for the study area produced by the
Delaware DNREC 1997 Statewide Wetland Mapping Program (SWMP) is
provided in Figure ES-1. The 1997 SWMP mapping displays general areas of
freshwater and tidal wetlands for guidance purposes only (are not regulated
delineations). These freshwater wetlands, and any impacts thereto, are under
the jurisdiction of the United States Army Corps of Engineers. The 1988 State
Regulated Wetland (or Chapter 66) mapping provides regulated mapping of tidal
wetlands (includes wetlands now or formerly tidal and those lands approximately
2 feet above local mean high water). These tidal wetlands, and any impacts
thereto, are under the jurisdiction of the Delaware DNREC.

The Sussex County Code also has provisions regulating disturbance to the buffer
areas adjacent to tidal wetlands and non-tidal waterways. A 50 foot buffer zone
is established adjacent to tidal waters, tidal tributary streams, tidal wetlands, non-
tidal rivers and non-tidal streams. However, although these are the current
required minimum standards, it is recommended that buffer areas be extended to
at least 100 feet from tidal wetlands and 25 feet from non-tidal wetlands.

Floodplains

Floodplains are located throughout the study area adjacent to the above-
mentioned waterways. Floodplains are those areas which tend to flood adjacent
to waterways during storm events. A 100-year floodplain is that area of land
which tends to flood during the 100-year storm and often includes wetland areas.
The 500-year floodplain is that area of land which tends to flood during the 500-
year storm and includes the 100-year floodplain. Floodplains are important areas
as they provide flood storage capacity which minimizes flooding of upslope and
developed areas, provide habitat to many wildlife and plant species, and provide
a riparian buffer to their associated waterways . Floodplain areas are depicted in
Figure ES-1. Any disturbance to the 100-year floodplain within the study area is
regulated by the Sussex County Land Use Code.



3.2 Soils, Geology & Well-Head Protection and Recharge Areas

Soils of the study area consist of two soil associations: 1) the Tidal marsh, salty-
coastal beach and dune land association and 2) the Sassafras-Fallsington
association. As designated in the Sussex County Soil Survey, the Tidal marsh
association consists of “low areas that are regularly flooded by salt water, and
areas of loose, salty beach and dune sands”. These soils are generally located
along the Lewes and Rehoboth Canal, Love Creek, and Rehoboth Bay. The
Sassafras-Fallsington association consists of “well-drained and poorly drained
soils that have a moderately permeable subsoil of sandy loam to sandy clay
loam”. This soil association accounts for the majority of the study area.

The study area is within the Atlantic Coastal Plain Physiographic Province. The
surficial geology within the study area consists of Holocene Deposits in the area
of Wolfe Glade and Holland Glade which are tributary to the Lewes & Rehoboth
Canal, and Love Creek and White Oak Creek/Johnson Branch which are
tributary to Rehoboth Bay. The remaining surficial geology consists of the Omar
Formation (upper unit). The subsurface geology of the study area consists of the
Beaverdam Formation and subcrops of the Omar Formation.

Groundwater is the main source of potable water for residents within the study
area. This groundwater is provided by three main aquifers: the Columbia
Aquifer, the Pocomoke Aquifer, and the Manokin Aquifer. The Columbia Aquifer
is the most productive aquifer within the Basin and is an unconfined aquifer
which includes all interconnected sands above the first confining layer below the
Beaverdam Formation. This aquifer is also called the water-table aquifer system
as it is approximately located from the water-table (approximate depth of 9 feet
below ground surface) to a thickness of 90-100 feet. Approximately 77 percent
of the major public wells in the Basin draw water from the Columbia Aquifer. The
yields from the Columbia Aquifer near the City of Rehoboth Beach have been as
high as 1,250 gpm; however, the average yield for this aquifer is 240 gpm.

The Pocomoke Aquifer is generally considered to have a “lower sand” and an
“upper sand”. The “lower sand” has a depth of approximately 106 feet below sea
level near the City of Lewes and a thickness of approximately 6 feet near Five
Points. The “upper sand” has a depth of approximately 112 feet below sea level
and a thickness of 5 feet near Five Points.

The Manokin Aquifer is a confined aquifer the top of which occurs at
approximately 170 feet below sea level and is 50-90 feet thick near Lewes. This
aquifer yields approximately 40 gpm near Five Points; however, its average yield
is 253 gpm. The bottom of the Manokin Aquifer forms the base of the freshwater
aquifer system in the Basin as deeper aquifers are too salty, too mineralized, or
too deep to be feasible sources of potable water.



There are numerous public water supply wells within the study area. Fifteen of
these are large public wells which generate >50,000 gpd which are owned by
Lewes, Rehoboth Beach, and Tidewater Utilities. The Delaware Geological
Survey has established Well Head Protection Areas (WHPA) for these wells
which are their 5-year time-of-travel source water capture zones (see Figure ES-
2). An additional 100 meter buffer has also been established around the WHPAs

as an additional protection measure.

Groundwater recharge within the study area has been delineated by the
Delaware Geological Survey as being excellent, good, fair, or poor. Excellent
and good recharge areas are generally located in more inland areas, whereas
fair and poor recharge areas are generally located near waterways and
waterbodies. The 15 large public wells mentioned above and their associated
WHPAs are therefore located, for the most part, within good and excellent

recharge areas.

WHPAs and excellent groundwater recharge areas have been designated as
Critical Areas in the State Land Use Code by the Delaware Geological Survey.
All County Comprehensive Land Use Plans within the State must consider
Critical Areas in land use decisions by 2007. The 2003 Sussex County
Comprehensive Land Use Plan does mention these Critical Areas; however,
does not specify regulations pertaining to them. As a proactive approach, future
improvements should be designed so as not to impact Critical Areas.

According to the USEPA and DNREC “Inland Bays/Atlantic Ocean Basin
Assessment Report (2001)”, the unconfined Columbia Aquifer is recharged by
rainwater at an average rate of 193 million gallons per day. Considering the
same report estimates the current usage of the Columbia Aquifer within the Basin
is approximately 25 million gallons per day and it is estimated that up to 100
million gallons per day can be developed from this aquifer without any adverse
impacts, there would seem to be plenty of potable groundwater available.
However, being an unconfined aquifer near the surface, the Columbia Aquifer is
very vulnerable to contamination via surface runoff infiltration. The constituents
of this surface runoff is dependent on the land uses within the area, including
shallow septic tanks, agricultural runoff, man-made alterations of natural
drainage patterns, and commercial and residential land development.

Therefore, it is recommended that any proposed improvements be conducted in
a manner which minimizes, if not avoids, adverse impacts to Critical Areas.

3.3 Threatened & Endangered Species

According to the United States Fish and Wildlife Service (USFWS) and DNREC,
there are 30 known species of plants and animals and 3 known communities
which are state-listed and 2 known species of animals which are federally-listed:
the Bald Eagle and the Delmarva fox squirrel (see Table 1) which are located



within the State Route 1 study area. The Bald Eagle (Haliaeetus leucocephalus)
is a federally-listed threatened species known to nest within the project area,
especially in forested areas along waterways. These nest areas are federally
protected by the USFWS and development initiatives should be conducted away
from such areas. Specifically, no activity is allowed any time of the year within a
750 foot radius circle from the nest tree. Between 750 feet to 1,320 feet outward
from the nest tree, there are time-of-year activity restrictions in that no activity is
allowed between December 15™ — July 1% of each year. The Delmarva fox
squirrel (Sciurus niger cinereus) is a federally-listed endangered species that
potentially inhabits mature forested areas within the study area which have a
relatively open understory. Again, any development initiatives should be
conducted away from such mature forested areas and in coordination with the

USFWS.



IS ¢S9 18yjesyAeb Jes|sseln elojuuesb sujer]
Zs |1 AND) Jsjsew sxeussuey wnonenbe “1ea wnapenbe wnbuliz
ZS 13} MBpUNS JE3|PUNOY BIj0JIpUN}OI B18S0I(]
1S SOYO 110§841-3913 JIS wnsn)qo winjpowsag
1S (%3] sisdoa1o0 asoy BOS0. SISA08I0D
4 A0) syon-Jebbaq ynuy-|ews spiw suapig
sjue|d

HS 13} INOUS UBSLBWY gjusuLied eueayiAqry
2] £9 uije pajsoi4 snJy sfaydojen
sjoasu|

4 169) Jauys Jojoouoy) snaegAjeyo sidosjoN
ysid

1A go uolay-ybiN paumolo-yoelg XBJODIOAU XRIOJNOAN
1S go Jayoadpoop) pepeoy-pay snjeydaoonfia sadiauejop
pausealy] poysi NES‘'aes o) a|6e3 preg snjeydsgsoons| snyosel|eH
gais +13) uaip 9bpag sisuayed snioyjolsiD
geS'NLS 1%9) mouedg pajel-dieys ysiewyes SMNoepnes snweJpoly
spilg

1S go Boyesl Bupjeg esoeib eifH
Zs 19)] Boyasn Aeib s;edoD sijgososAiyo ey
1S [o13) Japuewe|es Jabi | wnuuby ewojsAquiy

suelgiydwy

.paJsbuepug pajsi

|24nbs xo} eAtBWIRQ

snatauo Jabiu sniniog

s|ewwep

SiETS [eieped

ealy ApnS 9y} UIYIIA sa10adg paltabuepud g pausjeasyl

ETN R UEIRLS

I 37avl




(2002/51/8) SMISN 03 Buipioooe eale aloid uiyum Ajlegueiod, = ,

£S jsei04 Ausgen|qreuld Ajjojgol-eo UOJIBIO0SSE }S810) "dS WNIUIDOBA/BPaR) SNUIL-E182[8) SNa1en)
€S }sauo} Ajjoy/euld Ajjo|qol-yeo pas weyinog 359.104 BORAO X3)J|/EPOE] SNUI4-BIBD[E} SN2IBNYD
Zs Aeq enewjaq, ‘puod uterd |ejseoo ysni Bim - ysny UojeIo0SSe puejam snuliedAz sndijpg-seploosuew wnped--ds snounp
saIyUNWWo?

Zs GlGo peaymoue Jesjssels) paujwelb 1ea eaujwelb euepbes
ZS {89 pesymolie s,uuew|abug euejuuewsbus euepibes
1S go sseib snoqqio gjes sidajoiooesg
1S (0] AR %3] p1yaI0 utal uwvynog Bloiqialy “ieA eAg)) eisyjueleld
1S GO ysni sjepneagng snjepneosgns snounp
1S g9 vomadid sjbue-ua | aJenbuessp uoneooL3
1S GO ysrnu-ayids payesg eje|[a)s0. SLBY208|g
A 149) sselb youm s ybupp winuenybum wnjsyjueyoig
1S go abpas i1se0) SijIxe xa1en
1S 9 HOMISPPE|q UIS)SEaYUION ejeurdnsal eueinoLiN
1S (+13) Homueppelq a|ding eaundind eueinoLyn
[ SOV HomIBppe|q snoigl4 BS0.1qiJ elLEINOLIN
IS é59 yuid ysiew abie BIPUBIBPOP BlIEqES
) SOVO ejebuoya eyaqoy
Njels jedapey ajelg Juey jeqojg A P SWEN JRuUsIng




Generally, threatened and endangered species within the study area are located
within forested upland and wetland areas near watercourses, specifically Love
Creek, Hetty Fisher Glade, Hetty Fisher Pond, Goslee Millpond, Bundicks
Branch, Black Hog Gut, Wolfe Glade, Pot Hook Creek, Beaverdam Branch,
Bookhammers Pond, Welches Pond, Lewes & Rehoboth Canal, and White Oak
Creek (see Figure ES-3). A maijority of these lands designated as threatened
and endangered species habitats are also designated as significant
environmental areas such as State Parks, Nature Preserves, State Resource
Areas, or Natural Areas, to name a few. It is therefore important to understand
the interconnectivity between E&T habitats and these environmental areas so
that future improvements can be planned to avoid or minimize the impact to

these areas.

Any potential improvements in the vicinity of threatened and endangered species
habitat as demarcated on Figure ES-3, should undergo coordination with the
USFWS and the Delaware DNREC Natural Heritage Program to avoid any
potential disturbance to the habitat of the above-mentioned state and federally

listed species.

3.4 Open Space/Natural Areas and Recreational Areas

Natural Areas Program

The Delaware Natural Areas Program consists of a Natural Areas Inventory and
Nature Preserves. As defined in the Natural Areas Preservation System (7 Del.
Code, Ch. 73), a “natural area” is an area “of land or water, or both land and
water, whether in public or private ownership, which either retains or has re-
established its natural character (although it need not be undisturbed), or has
unusual flora or fauna, or has biotic, geological, scenic, or archaeological
features of scientific or educational value.” Those natural areas included in the
Natural Areas Inventory must meet the following criteria: representativeness;
biological rarity; uniqueness; diversity; size; viability; defensibility; research,
education, or scenic value; and outstanding geological, archaeological, or aquatic
features. And although an area may meet these criteria, it must be an area of
statewide significance to be selected for the Natural Areas Inventory. Natural
areas listed on the Natural Areas Inventory within the State Route 1 study area
are Cape Henlopen, Great Marsh, Thompson lIsland, and Angola Neck (see
Figure ES-4). Unfortunately, this designation of Natural Area only receives
voluntary protection in Sussex County, unlike in New Castle County where
protection is not voluntary and the owner must produce a Critical Natural Areas
Report for any development project within Natural Areas.

Nature Preserves possess the highest level of legal protection in the state in that
permission from both the governor and legislature are required to declassify a
natural area as a Nature Preserve. Nature Preserves within the study area
include Thompson lIsland located near the confluence of the Lewes and
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Rehoboth Canal and Rehoboth Bay, and the Cape Henlopen Hershberger Tract
which is partially located in Cape Henlopen State Park along Beaverdam Branch

(see Figure ES-4).

Open Space Program

The Open Space Program was created in 1990 through the passage of the Land
Protection Act. This program established State Resource Areas which are areas
comprised of federal, state, local, and private lands. The purpose of the Open
Space Program is to protect these lands through purchase, donation, or
conservation easement acquisitions. Current State Resource Areas designated
as “protected” within the study area include portions of Thompson Island and
portions of Cape Henlopen State Park (between the Lewes & Rehoboth Canal
and State Route 1). “Proposed” State Resource Areas within the study area are
located along Love Creek and its tributaries, the Great Marsh Natural Area near
Black Hog Gut, portions of Thompson Island, and portions of Cape Henlopen
State Park (between the Lewes & Rehoboth Canal and State Route 1).

Conservation Easements

Conservation easements are protected land areas in which the landowner
voluntarily places permanent restrictions on its future use. There is one
conservation easement within the study area called Rabbit Ferrys Community
Center located near Bundicks Branch. A portion of this conservation easement is
also a proposed State Resource Area.

The Nature Conservancy (TNC)

One Nature Conservancy “Priority Ecosystem Conservation Area” is also located
within the study area. This Priority Ecosystem Conservation Area is Great Marsh
which is a high quality saline tidal marsh system in the northwestern portion of
the study area near Black Hog Gut. Additionally, Nature Conservancy “Important
Species and Natural Communities Areas” within the study area include Cape
Henlopen, Welches Pond, and Still Pond. There are no regulations preventing
development of these TNC designations; however, correspondence with TNC
determined that they would obviously like to see any development within these
designated areas avoided or minimized.

DNREC Fish & Wildlife Areas

Two DNREC Fish & Wildlife Areas are located within/adjacent to the study area.
The Love Creek Wildlife Area is located along Love Creek near the entrance to
Rehoboth Bay and the Gordon Pond Wildlife Area is located along the Lewes &
Rehoboth Canal near Gordon Pond within Cape Henlopen State Park.

10



Recreational Areas

In addition to the natural areas mentioned above which provide many
recreational opportunities, such as hiking, biking, birdwatching, etc., there are 6
golf courses within the study area. These include Midway Par 3, Heritage Golf
Club, Old Landing Golf Club, Kings Creek Country Club, Rehoboth Golf Park,

and the Rehoboth Beach Country Club.
3.5 Agricultural Resources

There are many agricultural resources areas within the study area. Agricultural
Purchase Development Rights (PDR) Districts are those lands which are
permanently protected agricultural easements. A major stipulation of this
designation is that they must be farmed and that they cannot sit fallow. Although
there are no PDR Districts within the study area, the Hopkins Covered Bridge
Farm PDR District does exist in the adjacent areas to the west which are
associated with the Agricultural Districts within the project area (see Figure ES-
5). Agricultural Districts are lands which are under contract to be preserved for a
period of 10 years. Agricultural Districts within the study area include: 1) the
Zwaanendael Farm Expansion of Hopkins Covered Bridge Farm District, 2) the
John & Helen Morris Expansion of Hopkins Covered Bridge Farm District, and 3)
the Best Expansion of Hopkins Covered Bridge Farm District.

Agricultural Suitability classes are designated throughout the study area by the
Delaware Department of Agriculture, specifically within the western portion of the
study area (see Figure ES-5). These suitability classes denote the suitability of
specific land areas for farming. Classes are designated as 1, 2, 3, 4 or 5
depending on whether the land area is rated as very high, high, medium, low, or
very low, respectively, as being suitable for farming. Agricultural Suitability is
dependent on the soil type and is not greatly influenced by whether or not a
house is located on a piece of rural land. It is only when developed land is
aggregated in larger communities that results in a lower suitability rating. Class 1
(very high suitability) and Class 2 (high suitability) are the most important
Agricultural Suitability classes and should be maintained when possible (see

Figure ES-5).
3.6 Historic Resources

The study area is inhabited by many historic architectural and archaeological
resources due to the attractiveness of the area to early settlers. Sites
categorized as ‘“listed” on the National Register of Historic Places include the
Norwood House, located within the Belltown National Register Historic District in
the area of Five Points, and many archaeological sites whose address
information is restricted for security reasons. National Register Historic Districts
located within and adjacent to the study area include the Lewes Historic District
which is “listed” on the National Register, the Belltown and Washington Heights

11
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Historic Districts which are “eligible for listing” on the National Register, and the
Nassau Historic District which is “potentially eligible for listing” on the National

Register (see Figure ES-6).

As previously mentioned, location information regarding the National Register
archaeological sites within the study area is restricted for security purposes.
However, it can be known that 5 of these archaeological sites are “listed” on the
National Register and 1 archeological site is “eligible for listing” on the National
Register. The 5 “listed” National Register archaeological sites are the Wolfe’s
Neck site, the Townsend site, Thompson’s Loss & Gain site, Avery’'s Rest site,
and the Warrington site. The lone archaeological resource categorized as
“eligible for listing” on the National Register is the Hell's Neck site.

The Delaware State Historic Preservation Office (SHPO) maintains the Cultural
Resource Survey (CRS) which includes historic architectural and archaeological
resources significant at the federal, state, and local levels. So, although the CRS
includes federally significant sites “listed” or “eligible for listing” on the National
Register, this survey also includes smaller sites which are important at the state
and local level. Many of these CRS sites are historic structures which may or
may not have been demolished since the last survey and smaller, lesser known
archaeological sites which are often family cemeteries. There are also well-
known church and cemetery sites throughout the study area. Due to the many
tributaries in the study area which were likely inhabited by Native American
communities and the historic agricultural heritage of the area resulting in many
farmsteads, there is a very high probability of encountering CRS sites or

buildings throughout the study area (see Figure ES-6).

Section 106 of the National Historic Preservation Act of 1966 (NHPA) would need
to be satisfied for any improvements with the potential to directly or indirectly
affect sites listed in, or eligible for, the National Register of Historic Places.
Furthermore, the Federal Highway Administration Section 4(f) Evaluation would
need to be conducted for any improvements which may directly or indirectly
affect any historical sites and publicly-owned parks, recreational areas, and

wildlife and waterfowl refuges.
3.7 Contamination Concerns

There are no federal Superfund sites within the study area. However, there are 7
debris disposal areas/coal gas facilities within the study area which are regulated
by the Delaware DNREC Division of Air and Waste Management. Six of these
sites are under the jurisdiction of the Hazardous Substance Control Act (HSCA)
and one site is under the jurisdiction of the Voluntary Cleanup Program (VCP).
See Table 2 for a listing of these sites and Figure ES-7 for their locations.

12
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Table 2
Debris Disposal Areas & Coal Gas Facilities
Within the Study Area

Site Name Site Address State ID Number State Program
Donovan Site Route 269A DE-0151 HSCA
Hudson Pit .5 Mile North of SR 1 DE-0107 HSCA — No Action
Jackson Pit Route 276 DE-0149 HSCA - No Action
Lewes Coal Gas Kings Hwy off Rte. 9 DE-0190 HSCA - O&M
Lowe Site Route 9 DE-0217 HSCA
Metcalf Pit County Road 285 DE-0150 HSCA
Pagonis Property Kings Hwy DE-1035 VCP — No Action

Additionally, there are approximately 90 other sites within the study area with
former or existing operations which are associated with known or potential
contamination issues. These operations consist of animal operations, hazardous
waste generators, large on-site septic systems, spray irrigation sites, and
underground storage tank (UST) sites (see Figure ES-7). There are also
hundreds of small septic systems and 6 golf courses within the study area. Golf
courses inherently possess potential contamination issues due to the utilization

of fertilizers, herbicides, and pesticides.
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4.0 Conclusions and Recommendations

This Environmental Screening Technical Memorandum generally depicts the
environmental constraints found within the SR1 study area in order to assist
future land use and transportation planning initiatives. Determining these
environmental constraints early in the planning process allows for the best
protection of the area’s natural resources by designing projects which avoid or
minimize adverse impacts. Any future improvement would undergo additional
environmental scrutiny via environmental permitting and the National
Environmental Policy Act (NEPA). Potential improvements within the SR1 study
area which involve federal funding or require federal permits (i.e. USACE wetland
permit) must be in accordance with NEPA regulations. NEPA compliance
requires that a Categorical Exclusion Document, Environmental Assessment, or
Environmental Impact Statement be prepared depending on the nature, location
and significance of impacts of any such undertaking.

Depending on the nature of any future improvement within the SR1 study area,
potentially required environmental permits and approvals may include:

e USACE Section 404 Nationwide or Individual Permit (wetland/waterway
impacts),

USACE Section 10 Permit (structures in/over waterway),

DNREC Section 401 Water Quality Certification

DNREC State Regulated Wetland Permit (tidal wetlands),

DNREC Subaqueous Lands Permit (tidal and non-tidal),

DNREC Federal Coastal Zone Consistency,

USFWS Endangered Species Act,

NHPA Section 106 Review,

FHWA Section 4(f) Evaluation,

National Pollutant Discharge Elimination System (NPDES) — Notice of
Intent to Discharge Stormwater, and

¢ Soil Erosion and Sediment Control.

Additional recommendations for any future improvements within the SR1 study
area in accordance with the Sussex County Land Use Code, the Sussex County
2003 Comprehensive Land Use Plan (CLUP), the Delaware DNREC Inland
Bays/Atlantic Ocean Basin Assessment Report, and as determined by this
Environmental Screening Technical Memorandum are as follows:

e Minimum 50 foot buffer around all tidal wetlands as stipulated in the
Sussex County Land Use Code, preferably more as proposed in the 2003
CLUP;

¢ Minimum 25 foot buffer around all freshwater wetlands as proposed in the
2003 CLUP;

¢ Minimum 50 foot buffer around all non-tidal rivers and streams as
stipulated in the Sussex County Land Use Code;

14



e Floodplain management should be conducted so as not to increase the
flood level of the 100-year storm as stipulated in the Sussex County Land
Use Code;

e Future improvements should be designed so as not to impact Critical
Areas (i.e. wellhead protection areas and excellent groundwater recharge
areas) and any associated buffer areas;

e Future improvements should be designed so as not to impact a buffer
between 750 — 1,320 feet around nest locations of the federally threatened
bald eagle;

e Future improvements should be designed so as not to impact mature,
contiguous forested areas as they may provide habitat for the federally
endangered Delmarva fox squirrel;

e Future improvements should be designed so as not to impact areas
designated as State Parks, Nature Preserves, Natural Areas, State
Resource Areas, Conservation Easements, Fish & Wildlife Areas,
Agricultural PDR Districts, and Agricultural Districts;

e Future improvements should be designed so as to avoid, minimize or
mitigate adverse impacts to historical and archaeological sites of federal,
state, and local significance in accordance with the SHPO; and,

e Future improvements should concentrate on redeveloping previously
contaminated, previously disturbed properties which have been
remediated and cleaned according to DNREC regulations. Reuse of
these “brownfields” would encourage development away from pristine
“‘greenfield” parcels thereby preserving those lands and reutilizing
previously developed properties.

Furthermore, any potential improvements which may directly or indirectly impact
these environmental resources documented in this technical memorandum
should be coordinated with the appropriate federal, state, and local agencies.

The SR1 study area encompasses many natural and man-madc resources which
contribute to the aesthetically pleasing character of this area. Preventing
suburban sprawl and encouraging smart growth within this area is intricately
dependent on the preservation, conservation and protection of these resources.
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State Route 1 Land Use/
Transportation Study

Public Advisory Commiltee Meetlng
June 27, 2001

Study Objectives

Working with the Public Advisory Committee and
other stakeholders in Sussex County:
Develop 3 land use scenarios

Assess the transportation impacts and define the
transportation system for each scenario

Select one land use scenario as the preferred future
Finalize and prioritize the transportation
improvement requirements

Public Advisory Committee
Purpose and Role

* Rep ing their i ies, inform and
advise DelDOT and Sussex County about issues
and concems regarding the study

» Work with them to identify feasible solutions to
meet project objectives

« Act as liaisons to “home" organizations —
comumunicate study findings and solicit feedback

Key Issues

» Public involvement/acceptance

« Accommodating local traffic

= Right-of-way availability

» Setting priorities for improvements
» NIMBYism

» Environmental concerns

Methodology for Developing
Land Use Scenarios

= Base land use scenario
— Existing (county) zoning — “build-out” analysis
= Two additional land use scenarios
- Possibilities
» Lower/higher
» Town cenler

.

Planning Tools Available

Synchro Model

— Assigns development traffic
— Calculates level of service
Mapping

-GIS

~ Aerial

— Other

Modeling Requirements

» Cument traffic counts (background growth)
« Growth of background traffic to 2025

» Future land use (location, size, lype)

- Trip generation by land use type

= Future roadway network




17

Land Use b Tsporaion S

A ioi;lteffurtof Sussex Countyand i_JeID:lT
State Route 1 Land Use/Transportation Study
Public Advisory Committee

Meeting Summary
June 27, 2001

The meeting began with introductory welcoming statements by Dale Dukes, president of
the Sussex County Council, and Ralph Reeb, representing Secretary Nathan Hayward,
lI1, of the Delaware Department of Transportation. A statement was read from State
Representative John R. Schroeder, and similar thoughts were expressed on behaif of
the other elected officials in the study area. (State Senator Gary Simpson and Sussex
County Councilmen George B. Cole and Lynn J. Rogers joined the meeting after if
began). Sarah Campbell, a consultant, also explained her role as facilitator.

Individual members of the PAC then introduced themselves and commented on what
they hope the study will accomplish. Representative comments included:

e This project should achieve three objectives: solve the transportation problem,
save some open space, and provide for orderly growth.

o [t's wonderful to see that cooperation between Sussex County and DelDOT is
finally here.

« This project should explore all alternatives. The transportation system should
serve land use rather than dictate its direction.

e The study should enhance safety and decorum on SR 1, and it should address
all modes, especially including bicycling. The study should not focus on autos.

e The study should promote less density of development. Tradeoffs regarding
development may be necessary to alleviate some of the traffic congestion it
generates.

e Land rights and ownership of the land are important, especially to the owners of
small farms.

e The area needs more pedestrian facilities. The impacts of this study's
recommendations on Route 24 must be considered.

e The study must be careful not to displace traffic from SR 1 onto parallel roads
that run through subdivisions.

e The Grid Concept Study appeared to have no numeric base. This study must
determine how much traffic will use areas on the grid before recommendations

are made.



The PAC co-chairs, Tricia Faust, DelDOT's project manager, and Lawrence Lank,
director of Sussex County's Planning and Zoning Commission, presented an overview
of the study and its objectives.

Sarah Campbell reviewed the ground rules for the PAC. Tricia Faust clarified that a
representative from the Delaware Transit Corporation is a member of the PAC but was
unable to attend this meeting, and DelDOT's new bicycle/pedestrian coordinator will be
involved in the study but will not be a member of the PAC. The PAC later agreed to add
a restriction against ringing cell phones during the meetings (they should be set on
vibrate instead). The PAC also requested that a representative from the Delaware
State Police be added to its membership so that public safety would be better
represented. Sussex County and DelDOT agreed to pursue this subject. (A member of
the Lewes Fire Department was also present). A list of all PAC members, including
their e-mail addresses if available, will be sent to all members, and they will be identified
in the first study newsletter, which will be distributed before the first public meeting on
August 15, 2001. The group agreed to meet from 6:30 to 9:00 on the two dates
indicated on the meeting agenda — September 19 and October 24, 2001.

Mel Lehr and Marge Quinn, consultants, then reviewed both the technical and public
involverent activities in the scope of work. A PAC member indicated that he believes
the PAC needs to be able to look at the following to do its job:
e The Sussex County Long-Range Transportation Plan
o The current Capital Improvement Program, which indicates when new projects
will come on line and thus when they can be expected to provide relief
« Any new developments in the study area that could affect whether projects can
be implemented.

A PAC member asked about FHWA's involvement in the study. Ralph Reeb replied that
representatives of FHWA (and FTA when appropriate) are kept continually aware of
project developments throughout the entire process and their advice is solicited, through
a process referred to as streamlining. They will also review study documents.

A PAC member asked if the study will also consider the effects of the project on the
economy (local economic development, tourism, etc.). Although the study team will
solicit the input of the Sussex County Department of Economic Development and other
appropriate sources, this is not a focus of the effort.

A discussion about the planned public workshops revealed the following viewpoints:
¢ The workshop format doesn’t work — very few attend.
« People want a presentation, not just an open house where they can talk to study
team members on an individual basis.
« More than one presentation in a session makes hearing what everyone has to
say and interacting with them difficult.
« These meetings should not be termed “workshops.”



Participants were asked to forward appropriate mailing lists to the study team to ensure
the project mailing list is as inclusive as possible.

Several PAC members also suggested that the best way to reach the general public is
to take a presentation to homeowners’ associations, local churches and civic groups,
etc., rather than expecting the public to come to separate meetings to learn about the
study. A member of the general public volunteered to provide the study team with a list

of stakeholders she thinks they should contact.

Some PAC members would like to see a Mission Statement to clarify the goals of the
study and their role in it. The PAC also agreed that the study limits should be referred
to as Lewes to Rehoboth/Dewey Beach in material for the public.

ACTION ITEMS

PAC members will share information with the groups they represent, as
appropriate.

PAC members will identify organizations that should be added to the study
mailing list for announcements of public meetings and newsletters.

Sussex County and DelDOT will circulate an updated list of PAC members,
including e-mail addresses, to all members.

Sussex County and DelDOT will draft a mission statement to be presented at the
next PAC meeting.

Sussex County and DelDOT will develop a fact sheet about the study area,
including economic impacts.

The ground rules will be revised to prohibit ringing cell phones.

The next PAC is scheduled for Wednesday, September 19, 2001.



State Route 1 Land Use/
Transportation Study

Publle Advisory Committee Meeling
September 19, 2001

A Joint Effort of:

Sussex County @
and the R
Delaware Department of
Transportation & DeiDOT

Follow-Up From Prior PAC
Meeting
+ Revised Ground Rules

+ Relationship to Comprehensive Plan

« PAC Discussion and Agreement Mission
Statement

& & DelDOT

e —

Public Information Meeting

The public has shown great interest in the

study

— 93 people attended the |* public information
meeling

- 18 of them were PAC members or PAC invilees!

— Our maiking list and comment/issues log has grown
and continues to grow

& & DOt
== e |

Major Themes We Have Been Hearing
The public is very concerned about the impacis on
traffic of existing and proposed development.
They are cager to sec something done now.
 Most comments havc focused on SR - Five

Points, entrance to Rehoboth/Dewey, etc .

— Suggested solutions include parallel service

roads, overpasses, bypasses, use of Rt. 113

= Therc is general support for a grid system as a

concept.

& & DeDOT
EEem————————

Major Themes We Have Been Hearing

People looking for more information on
how grid concept would improve situation.

Congestion at intersections is a major
concermn.

Many believe land use planning is the key.
« Many look forward to more/better
bicycling/pedestrian facililies.

& a

Revised Public Meeting Schedule
= Revised schedule o have next public
information meeting in December, not
March
— Maintains high interest level
~ Allows PAC and team to gain feedback earlier
as el of the technical work are I
and recommendations formulated

« Mark your calendars for December 5™

@ & DelDOT
| R O LR

Defining the Problem

* PAC Discussion and Agreement on
Problem Definition statement

@ & DelDOT

Overview of the Methodology
for Travel Demand Modeling

L

A DelDOT




Land Use Scenarios

& & DelDOT

Land Use Scenarios
* Scope of Work calls for the examination of
three land use (development) scenarios — a
base and two altematives
+ For all scenarios:

- Forecas! future year lravel .

- Use models to predict where this traffic would travel
and how well it would flow

- Provides an indication of where improvements are
needed in the future

i@ & DolDoT

Base Land Use Scenario
+ Base Land Use Scenario represents the
“base case” for the study; a benchmark
* Base Land Use Scenario includes currently
in place develop new develop
under construction and proposed
development in the review process (bath
residential and commercial)

*+ Represents what is most likely to happen

@ 4 DelDOT
[ —————— s ——

Alternative Land Use Scenarios

+ Discuss possibilitits (L1 allctualive scenarios

— Base scenario plus all vacant and currently farmed land
buill-out under current zoning

- The above at a greater or less percentage based on
density

- An allemnative form of development — new lown center

- Others ideas?

- Homework Assignment!

& & DelDOT
e |

Next Two PAC Meetings
* Novemher 14, 20M
— Initial Traffic Impacts of Base Land Use
Scenario
— Decision on Additional Land Use Scenarios
* January 23, 2002
— Review 3 Land Use Scenarios
— Traffic Impacts of the 3 Scenarios

i & DelDOT
e ——

Public Comment

@ & DelDOT

Next Steps

« Attend the December S, 2001, Public
Information Meeting at the Officer’s Club
at Cape Henlopen State Park

« Mark your calendars for his meeting

@ & DelDOT

Additional PAC Member
Comments

& & DelnoT
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State Route 1 Land Use/Transportation Study
Public Advisory Committee
Meeting Summary
September 19, 2001

Following a brief introduction, the PAC reviewed the revised ground rules and
approved the proposed PAC Mission Statement. Lawrence Lank explained that
the schedule for this study has been slightly adjusted to ensure that its findings
can be incorporated in the mobility section of Sussex County’s updated
Comprehensive Plan, due to be completed by October 1, 2002.

A PAC member asked whether funds have been allocated to this project. A
detailed discussion about how projects in general are funded followed. Although
DelDOT has allocated approximately $30 million for the projects that resulted
from the 1999 Grid Concept Study, no money has been earmarked for projects
that could result from this study. Once individual projects have been identified
and prioritized at the end of this study, they will be advanced to the Project
Development group at DelDOT, which will develop these projects in greater
detail, including estimating their costs to implement. DelDOT will then consider
these projects in the greater context of Sussex County’s overall needs and the
needs of the state as a whole. Those projects that are considered to have the
greatest priority statewide will then be included in DelDOT’s Capital Improvement
Program. A representative from the Federal Highway Administration added that
FHWA allocates approximately $130 million in federal funds to DelDOT each
year, and DelDOT decides where that money will be spent. Consideration of
each project’s impacts is required when a project moves through the funding

pipeline.

PAC members reviewed the proposed Problem Statement for the study and
agreed that it requires more explicit attention to a number of issues, including:
the need to develop a land use plan, ensure safety, provide for orderly economic
development, protect open space, and maintain the character of the study area.
The Problem Statement has been revised to incorporate suggestions from the

PAC.

Bruce Allen of DelDOT made a presentation of the model to be used to forecast
travel in the study area. This model will be used to determine the traffic impacts
of each of the study’s land use scenarios. The PAC then turned to a discussion



of land use scenarios. The Base Case Land Use Scenario has been developed
and its travel implications are being identified and analyzed. This scenario
includes current land uses, new development under construction, and proposed
development already in the review process for both residential and commercial

uses.

The study scope will examine two other land use scenarios. PAC members were
asked to suggest alternatives. Possible scenarios suggested included:

e Assume that X% of currently undeveloped land is set aside as open space
(possibly 10-20%).

e Base a future scenario on historical development patterns (growth and
density) for the past 30 years.

e Assume a maximum build-out using existing zoning (considering any
constraints imposed by Sussex County’s Sewer Plan). This scenario
would also have to take into account how much of the area cannot be
developed because of environmental or other limitations.

¢ Develop an off-season scenario that focuses on only the travel generated
by local residents. Some PAC members suggested that this might not be
entirely useful since the number of year-round residents is expected to
increase significantly. In addition, the six months that now constitute the
tourist season are a major inconvenience and affect the ability to provide
timely emergency services.

e Consider where the development will take place in the study area and
whether an alternative form of development such as a town center would

be appropriate.

In response to questions about the effects of the proposed improvements to
Route 113, Bruce Allen said that DelDOT will do model runs to see what would
happen if that corridor were upgraded to a limited access highway.

Maureen Mauger, DelDOT’s project engineer for a new study of the State Route
24 corridor, briefly described that effort, and Don Plows, DelDOT'’s project
manager for the Grid Study projects, was introduced. PAC members were
invited to discuss these separate projects with these representatives after the

meeting.

Action ltems
e Consider the alternative land use scenarios described above, and any
possible scenarios, in preparation for a discussion at the November 14
meeting about which scenarios the study team should pursue.

The next PAC meeting will be held the Officers Club (Cape Henlopen State Park)
on Wednesday, November 14, 2001, at 6:00 pm. _



State Route 1 Land Use &
Transportation Study

Public Advisory Committee Meeting

November 14,2001

& DalDOT

Base Land Use Scenario & Draft

Map
« “Base case” for the study - a benchmark for
portation system per

Includes:
— Cumently in place development
~ New development under construction
— Proposed development in the review process (both
residential and commerclal)
Represenis what is most likely to happen over the
short-term

Meeting Overview

« Learn tonight about:
— The resulls of the Base Land Use Scenario -
concepls & terms
~ How land development patterns afTects
transportation
« Provide comments on other possible land use
scenarios and reach consensus

* Why? So the PAC can help shape the study
« Ultimately, help to shape growth in (he region

SR 1 Study Travel Model
Methodology

g m mdmmmmm s st infionmaton abuut e
toadway vyviem b Ehe Study Ares.

[zRel] Colled data from Sussex County on existing, approved, and
oposed residential and commercial land development In the Study Area.

Z (3) Estimate where and how marry new vehicle trips will be added Lo the
foadwny system with future development.

{4) Build bratfic simulation model representing Base Land Use Scenario,
§7] () Analyze traffic Impacts of Base Land Use Scenario,

1 @ Report findings to Public Mvmfy Committee (PAC) and public
for review and comments.

(7) Analyze traffic Impacts with additienal land use scenarios

Travel Demand Analysis

+ 1998 volumes compared to 2007 forecasted
volumes (base land use scenario)

» Compare signalized interseclion level of service
(LOS) in 1998 t0 2007

. ignalized i ions in study area,

most along SR 1

Level of service at signalized inlersections:

— A measure of the general acceptability ol delay to
drivers

- Scale from LOS A, where an intersection would have
little or no delay to LOS F, [or an intersection wilh
unacceplable delays

Review of Base Land Use
Scenario and Draft Map

—

Overview of SR1 Travel Study
Methodology

—
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Trends in Study Area Traffic
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Travel Model Results for Base
Land Use Scenario




Results (cont.)

Results (cont.)
- Overall perf ol all signalized i » Area has absence ol altemative streets running " {;one'"%m ?“"“II uma(ﬁc greatlly affected in 2007
within study area deteriorale parallel to SR1 for entire length Ll currently proposed or under
~ Lengthier delays and longer queue lengths in 2007 than = No major street running parallel lo SR to the . Five signali P 4 P: i
1998 ) north; Plantations Road (Rd275) runs parallel to e S e InlEEectonS OpSrisat LOSEorF
- Due to Increases in lhrough volumes and significant SR1 1o the south but does not cover entire length m . .
increases in local trafllc either generated or attracied by of study area = By 2007, eight signalized intersections will operate
s  The traffic analysis for Plantations Road ndicates CHEe el
« Major collectors and arterial streets feeding local that the sienal ¥s R24 will o o + Six signalized i ions are ing at
traffic to SR1 will experience longer delays and acthesignaliat SR24 will have failing !“OS (E) 7 i et
mainly due to traffic volumes on Plantations Road acceptable LOS but their LOS will deteriorate closer

to failing levels (from LOS A or B to LOS D)
Only 3 signalized i ions will inue (o

queues (failing LOS in 2007 for many of the
movements from most of these roads)

Increased volumes will deteriorate the LOS for the
ignalized il ions on P} jons Road too

—_—

operale at the same acceplable LOS in 2007

Signalized Intersections With LOS E or
1998 1001

i 1% & 1058 (LOS F)—nrar Beilown R 19 & 1858 (LOS F)

RUILASRI{LOSE) — ot § Frinta Rt 1 &SR 1 (LOSF)

SR 1 & Darimewth Drive (LOS F) —hesr SR | & Darimeath Drive (LOS F)

Savannsh Ewt Apsrtments

SR 1 & Munchy Branch Rd (270A) (LOS B) SR & Munehy Branch Rd (3T0A)
EY

SR 1 & Camwiet (1.OS D) —near Crucker SR1 & Cumalet (LOS F)

Burrad

SR & Rahabolh A (SRIA) (LOS F) — SRI & RehabuiN Ava (SRIA)

antrance te Rebaboth Besch Losn

SR & Bry Visia Rd (373A) (LOS F) —near SRI & Bay Vists Rd (2D3A) (LOS

[Engle Landing

S 14 & Thaaisiions losdd 178 (LOS D) |SR 24 & 273 (LOSE)




How Do Development Pattemns
Affect Transportation?

Development patlem for
Iast 5 decades
Typically low-denslty
single famlly bousing
* Separale uses

Aulo dependence
Congestion

» Discourages walking,
biking and transit use
Voracious land
consumplion

———— E—— o—— . T T s i e
TR ST LS e R T e et I T S e, ey
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Traditional Neighborhoods & Conventional Suburban Design —
Villages Its Effect on Transportation
* Mix land uses = All trips need 1o use the
= Design is at a pedestrian scale ;neda'I highway. "
+ Creale walkable & bikeable « Transit stops are engul
N by ing lots or are along
neighborhoods mmys unfiiendly to walk
+ Creale housing opporiunilies along or cross; makes lransit
& choices inconvenlent to use.
« Provide transportalion » Long distances and
choices separaled Jand uses,
 Reduce dependency on :iﬁuumge walking and
iking
sutomoblle

Discuss Possibilities & Reach
Agreement on Altenative Land
Use Scenarios

* A suburban cul-de-sac
impinges upon
farmland.

« Efforts to protect
farmland are important
both economically and
environmentally.

SN S T A T e .-“E- Smi— =]
Traditional Development —
Its Effect on Transportation

* Local lrips do nol need to enler
the arlerial highway.

+ A system ol interconnecled
streets link land uses; provide
multiple travel paths,

= Shorter distances encourage
walking and biking lo
deslinalions

* Using transit can be more
convenient: people will walk a

Y4 mile to a bus, walk up to %
mile to rail




Comparison

« Similar land uses amanged in

differeni development pattern
= Tradilional Design

- Lower per capita VMT

~ Shorter travel times

- Lower emissions

~ Varying results on congestion

= Rrduwsed infinrinachurs soiti

= Helps encourage use of transil,

biking and walking

Possibllitles for Scenarios

Passibity Poasibllity Passlbity
Al of these,
wome of these,

others? 200

Bate Land Use Scenarlo

‘Exdsting Development & Development o
Praposed or Under Construction

a
-Represents What Is Most Likely to Occur in 2028
Study Aren over the Short Term

+Serves a3 a Banchmark for Comparing Other
Scenathn

AT A I =

Possible Alternative Scenarios

Zoning Categories .
Zorm Nome ‘WHh Central Semer w.:
2 du/ucre
AR S Zaring Py
Reskdemtiad & farmdand ia study aren
Mediurs
MR Restduntial ddufsere 2 duserr
GR Ganaral Restdantin) 4 dufsere 2 do/sery
High Demity
BR Rexldentiad 13 dumere Zduwarre
» for
Brutness gy ponbdeial i A etheedy
Cotmmerelil uar erving semmasdty
G Cammerclal wren o regham whds for barme sl
RPC Revidential Planaed [ Lurgescale resldemial developmam with
Cemmuniy Teisted commwrvial mo

_—————————————

Last PAC Meeting Ideas

Assume X% of currently undeveloped land is set
aside as open space (possibly 10-20%)

Use historical development pattemns (growth &
density) over past 30 years

Use build-out of existing zoning (reflect sewer and
environmental constrainis)

Develop ofl-season scenario {only travel

generated by local residents)

Consider where development will take place and

alternative form of development (town center)

Future Growth —How Should It

Occur?
« What land use scenarios should be
analyzed?

— Discuss Possibililies
~ Reach Consensus on Scenarios

A T T B o s g e T g 2

Next Public Information Meeting

=S N = Y SR T

Public Information Meeting:

December S, 2001 at Cape Henlopen Officers Club

Formal

~ Open House (5 1o 7:30PM) with scheduled presentation

« Agenda

- Swudy Overview: Objeclives, Problem Delinition, Scope of’
Work, Schedule, PAC Membership & Mission

— Draft Grid Concept Network and Land Development Map

- Land Use Scenarios

~ Current Traltic Condilions

- Traflic Impacis of Base Land Use Scenario

P P ST Y ST

Next Two PAC Meetings
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Next Two PAC Meetings

« January 23, 2001 - 6:00PM Cape Henlopen
Officers Club

— Public Meeling Results

— Review of the 3 Land Use Scenarios

— Initial Transportation Impacts
March 27, 2001 - 6:00PM Cape Henlopen
Officers Club

— Public Meeting Resulls (@March 6, 2001)

— Complete Review of Transportation Impacls

Public Comments

Additional PAC Member:
Comments

s

TTICRE S agp e b easere

Review of Action Items

= Any from meeting?

+ Additional material for PAC to take and
distribute

_
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State Route 1 Land Use/Transportation Study
Public Advisory Committee
Meeting Summary

November 14, 2001

This meeting began with a description of current traffic trends, the traffic
implications of the base land use scenario and a discussion about how land
development patterns affect transportation. It then focused on identifying the
land use scenarios to be modeled and analyzed as part of this study.

The base land use scenario includes all current residential and commercial
development, new development under construction, and proposed development
that is now in the review process. It represents what is most likely to happen
over the short term (by 2007). When this scenario is projected to 2025, it will
represent what is likely to happen if no more development occurs beyond what is

planned.

The traffic implications of this scenario were then presented to the PAC. The
study team analyzed 17 signalized intersections in the study area to determine
the effects of existing and planned development (the base case). The results
show a significant deterioration in traffic flow by 2007, with lengthier delays at
traffic signals and longer backups. Only three of the 17 intersections will operate
as well as they do today in 2007. Further analyses are expected to show even
more serious congestion in 2025 if nothing is done.

The study team then presented a range of possible alternative land use
scenarios that could be analyzed at part of this work. These scenarios are
central to this study since transportation improvements will be identified to serve
them. Different land uses generate different numbers and types of trips. The
possible land use scenarios identified include:
e Scenario #1
Assume that the current land use plan remains in effect. Under this
scenario, all land in the Development District designated by Sussex
County’s Comprehensive Plan would be developed at a density of four
dwelling units per acre. Land outside the Development District, which is



mostly west of SR 1, would be developed at a rate of two dwelling units
per acre. This level of density would support only limited public transit.

e Scenario #2
Assume that all land in the study area is considered part of the
Development District. This would mean that all vacant land would be
developed to its full capacity — four dwelling units per acre. The land east
of SR 24, which is environmentally sensitive, would be developed at a rate
of only one dwelling unit per acre.

e Scenario #3
Assume that development in the Development District is clustered into
neighborhoods or “villages” at a density of six dwelling units per acre with
connections among them; land outside the District would be developed at
a density of one dwelling unit per acre. This scenario possibly supports
transit service.

e Scenario #4
Open for suggestions

After much discussion, some PAC members suggested that the study team
should model the effects on traffic of all three of the detailed scenarios described
above. (No one suggested a Scenario #4.)

The portions of the meeting set aside for additional PAC member comments and
comments from the public focused on how the grid concept developed in the
previous study would be used with these scenarios. The study team emphasized
that the grid concept is not related to the development of alternative land use
scenarios. If the grid concept appears to benefit the transportation system that is
identified as necessary for the land use scenario ultimately adopted by Sussex
County, portions will be included in the recommendations.

In follow-up discussions between Sussex County and DelDOT, it was agreed that
an information meeting for PAC members would be held at the Officers Club
(Cape Henlopen State Park) on Wednesday, December 5, at 6:00 pm. The next
PAC working meeting will be held at the Officers Club on Wednesday, January

23, 2002.



State Route 1 Land Use &
Transportation Study

Public Advisory Committee
Information Meeting
December 5, 2001
® & DelDOT
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How Meeting Will Work

* Have Presentation on:

- The project: Whal are steps in the process? Where are we
heading?

— How we plan to identify and analyze future year travel
demand: What do we mean by land use? What are scenarios?
Whal is trip generation & how is it calculaled? How do we
forecast where hese new Irips will go? Whal are the resulls
and how will they be analyzed?

T LR U IR . e rE e T IO Ik DS ...EE’ ¥ A T S T T L G W T T
Why This Meeting? Meeting Purpose

* PAC appears:
- uncomfortable with pace of study at present
— unclear about how work in the study will be
undertaken
~ unsure about where study is going
= Asaresult:
— Postpone Public Information Mecting

— Use the time for the PAC to gain greater
understanding of study and their role in it

== = S e —— |

Project Process Flow Chart -

* Ensure that the PAC has a more thorough
understanding of the project

= Raise comfort level of PAC with project —
the tools and where it is going

« Let members ask questions more informally
in a small group or one-on-one situation

= Not make decisions tonight

—

* Work with DelDOT and Sussex County to identify
feasible solutions to meet project objectives. This
means helping to:
= defing land use scenariey
—~ react lo transportalion impacts
— recommend a land use scenario as the preferred future
— recommend the transportation system lo support this
prefemjd future
Inform and advise DelDOT and Sussex County

Land Use and Land Use Scenaﬁos

Land Use — The activity that occurs on a picce of
property —residential, commercial/relail,
industrial, agricultural, etc.
Why is this important to a transportation study?
- Travel is a derived demand: people (ravel for a reason
- 10a place and from a place - 1o work, lo
friends/family, to shopping, 1o recreation, lo place of’
worship, etc
- Vathonis wses generale of atiract differem amounts of
travel and a1 diflerent times

- Break Out into Stations for Displays, Questions & = .
Answers S— ——— jrisivey about issues and concerns regarding the study
« Regroup to Assess and Take Next Stcps B » Act as liaisons to “home” organizations ~
communicate study findings and solicit feedback
— = =] = R T A P ETI L  L E ET, o, B

.
What is a Comprehensive Plan?
What is Zoning?

« Comprehensive plan: a long-term plan (20-30
years) for the overali physical development of an
area. Sels forth goals and policies to achicve
them. Has many elements (land use, mobility,
water & sewer, recreation, etc.)

Zoning: legal ordinance that regulates land use &
the height and bulk of buildings; divides land into
districts where the regulations are uniform.

.
What is the Current Land Use
Plan for the Study Area?

Land bordering SR 1 (+/- 600 feet both sides): growth
area (for regional/e ity-wid ial)
Land northeast of SR 1: growth area (higher residential
densities [4 dwelling units/acre], commercial &
industrial uses)
Land southwest of SR 1: growth areas

- Hetween SR and Plantations Road

- Area east and west o Old Landing Road
Other land in study area: agricultural; not designated

for iowlh




What is the Zoning for Land In
the Study Area?
* Land +/- 600 feet of SR 1 is zoned for
commercial uses
« Most other land is zoned AR-1 for
agricultural or residential uses. Residential
uses at 2 dwelling units/acre.

Trip Generation

P T T T S R S P TR T

[T
What Are Land Use Scenarios?

« When we use the word “scenarios,” we mean difTerent
ways that land in the study area that is not already
developed could be develaped in the future.

* Scenarios represent possibilities for the future.

Scenarios allow us to examine “What 167"

— Whal happens to Iransportation il non-developed land in the
study area develops according (o lhe current Jand use plan &
zoning ordinance?

- What happens (o transportation if non-developed land
develops at grealer or lesser densities than allowed in the
cument land use plan & zoning ordinance?

_

Year 2007
Basa Land Use Methodotogy

MEGHNAL e
TRAFFIC e
MODEL 1]
SYNCHRO “""‘L"“‘
TRAFFIC {
MODEL ——

STy aEs—L v g

What is “Build-Out”?

DR Ty e——

%1

= When we use the word “build-out” we mean
that land development will continue until
there are no more parcels to build on.

» Different scenarios would produce different
“build-outs” in terms of number of housing
umits, square feet of commercial space, etc.

Trip Generation

GOAL:
“To develop a long range analysis that provides
an indication of fulure dernand, the type, and severty

of possible deficiencies in the iransporiation network

that will form a for the of

(RS

““Reute 1 35 )T
. Travel Pailerns

Trip Generatlon
Base Land Use Scenario (2007)

#1-Iduntlfy lotal number of lots and / or typa ot zaning, area of each proparty,
and ustablishmont typa fram Sussex County Tax Parcel maps

#2- Identlfy propor n3tiusien of Trenipssteson Engiveers ATE}
Trip Generstion Manual codo based an aslabllshment type

#3 - Calculate lolal numbar of enlering and exiting Iflps using avaraga rate
equatlon for that ITE coda for Salurday pesk hour of each satablishmant

a8 parasl JULS on
Sinbes Cunmnty Tes Pascel
Map BE341 bseatin

a prpased
125 slngle-tamity
et

ITE eoda 210
{slngle-faml
datachod housing)

Thun:

Tatal # af trlps generated
® s
W [avarage rat of tripa)

=125x 094
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Trip Distribution & Assignment
Base Land Use Scenarlo {2007)

Process

{1) Kentify Incraase In background braffic between 1998 and 2007,
based on reglond trevel model

{2) Identify “distribution pattems™ of basa case landuses (2007) based
on reglonal modet

(3) Gaculale “total 2007 traffic” by adding background treffic
and bave casa fraffic together

Tortul # of pesak haver s

[0 wy Mol GFA)
Eiwrergeivie of Iriosl

sTT A
o TASY hot b

Tools Used for Analysis

Trip Distrlbution & Assignment
Base Land Use Scenario (2007)

Exsmplo; Resldentlsl

(1) Input additional trips plus expected growth In *background” reffic
Into traffic model as grewth factors for impacted roadway(s)

(2) Run madel to view the simulation and check changes In defay,
speed and ather measures of effectivaness (MOEs)

AD 275/ Raule 24
Year 2007

24
Yoar 1398

Trip Distribution & Assignment

Trlp Assignment
Base Land Use Scenario (2007)

Example; Residential

Input axdditional trips phis expecied growth in background traflic

Into traffie mode! as for Impacted roafway(s)

oy
Model Output -Samp|
1998 2007
Measwes of Effeciveness Woasures of Effectieness
Hreatedy

T E—— [Fﬂ ; -
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[y s twvergy Tpand ik )
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Model Results
SR 1/Rehoboth Avenue

Break Out Session

i
T

Next Steps

= Move forward on only one land use
scenario: a build-out scenario which
reflects the current land use plan

= Come back at the next PAC meeting and
review these results

* Postpone going to the public until after the
next PAC meeting

ﬁ

T IO R,

January 23 PAC Meeting

« Review the Traffic Impacts of the Base
Land Use Scenario (development in the
pipeline) at 2025

* Review the Build-Out Scenario Traffic
Impacts

» Discuss other Possible Scenarios

= Discuss the Upcoming Public Information
Meeting (February 6)

T ——————

e e e e L e R e

Assess Break Out Session

Did we accomplish what we set out to do?

~ Do you more thoroughly understand the
project?

- Are you more comfortable with the project —
the toals and where it is going?

_




Land Use & Tgan;gq{t_q!igq_Slud!r
Ajointeffortof Sussex County and DelDOT

State Route 1 Land Use/Transportation Study
Public Advisory Committee Information Meeting
Meeting Summary

December 5, 2001

Because several PAC members had expressed a desire to learn more about the
study process, an information meeting was held to enable PAC members to
better understand the study’s technical underpinnings. This session consisted of
a presentation followed by the opportunity to informally discuss issues in greater
detail at “stations” staffed by study team members.

The presentation began with an overview of the project process and flow chart
and a discussion of the PAC’s role. It then focused on the process used to
identify and analyze future year travel demand. This included the development
and application of land use scenarios, trip generation, trip distribution and
assignment, and the tools used to analyze the results.

The PAC then was free to visit “stations” focusing on Project Overview, Land
Use, Trip Generation/Distribution/Assignment, and Tools Used for the Analysis to
further discuss these areas and ask questions.

The evening ended with an assessment of this meeting by the full PAC. Most
members seemed to believe it had been useful.

The next PAC meeting will be held on Wednesday, January 23, at 6:00 pm at the
Officers Club in Cape Henlopen State Park.



State'Route 1 Land Use'&
Transportation Study

_Public Advisory Committee
Meeting

January 23, 2002

& DaDOT
i e 8 e ﬁ

Meeting Overview

* Meet the new DelDOT Project Manager

. Leam mnu;hl about the Unwerssty of

and chamue

& how it. relales to his project | ;

« Explore the results of the *Build-Out" Land.
Use Scenario

+ Gain more knowledge about the relationship
between transportation and land
development patierns

e L Bt et

DelDOT’s New Project =%
Manager

* Bobbie Geier, DelDOT Division of
Planning I

F

e -

University of Delaware’s B
Planning Seminar & Charyette

+ Day-long public seminar on Wednesday, Mmh
13, at Virdén Center in Lcwu

“Build~Out” Land Use Seenarl% ’
: & Map |

* What the transportation future could be if alf land in
study area develops according to ils mmns& the land

.o+ Agenda: \ wie plan and po additional - 1
'%"-udmbuamwm | lmwﬁuﬂspemdun_tmp
r— * Inthides: :
= Mational linking land lnd -
:umpe::'puumm '3 we LA AP—
=¥ case suddies - t«uhﬂrﬂﬁum ", -y
~ Chartene Route | Cenridor, Lewes to Hehoboth i) ;

* Vse serinir 1€ platform to holp identify land use p—
wcenarios for SR1 Land Use & Trnsportation ﬁmwwhﬂm—uum:nhﬂu.m
Slud\y : epersen)

|-1i..m.=mu = — | | 1 — | 508 s & et iy 4 e 8 pt o
e &Bulld Out to P! .
: 2025 Base ulld Out to Plan =
What Are the Numbers? Trip Generation
- For the “Base” Land Use Scenario g = Traffic & Environmental
(development in the “pipeline™) ¢ 1o g Impacts of the “Build-Out”
3129 ncw residential units o - E to400 by | : ’
3 . !
100 acres of new commercial propertics 2 15800 i 4 La“d Use Scenﬂrio
+ For the “Build-Out” Land Use Scenario £ 1opo | :
21,010 new residential units "": (PR . BT
203 geres of new commereial properties Entiriig Trps Fanisg Triph Tatal Trips
[Obue o batsti]
08t e s s e et b e g e | T e oty ot L= et |
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Travel Methodology @7{9 ) Traffic Measures @ Network Results m »
| » Vehicle Miles Traveled (VMT) — total miles
i driven by _ai}l motorists — a key statistical
| measure of motor vehicle travel 4
&l + Vehicle Hours Traveled (VHT) = ol Sl "'""""‘ -
3 | ““number of hours spent driving by matorisis i U S
j + Average speed — average motor vehicle e
§ md ll mar o ’i
‘ + Signal defay — amount of delay at signalized l ”l I "l” "”
TR i i
L.ua--ﬂ.‘-—n‘* 5 lﬂ.‘i‘.‘&ﬁgﬁ_‘” Bt |
Percentage Change  #ii's | iy i
N o et i il Increase in VMT and VAT | Decrease in Average Speed
Miasary Thast Lasd U | Lasd Use mtinw |‘| :
preres W il | o i ot
Changein (i) oo
eansen 000
e e B
[Chiagen  [% Lpiond
Averags Speed | (11 300 {3 pontid
8 T AT ; s
7 mm N ] (*234% W) AT w
e e iy 1w + S
24 o & i i |

Delay/Vehicle (sec)

B

Increase in Signal

et |

Corridor Analysis

* Compare measures for SR1 with measures
for entire study area |
« SR1-comidor btcomes saturated
= In 2025 Hase Land Use Scenario, SR1 carries ¥
T0% of entire study area VMT
= In'2025 Build-Out Scenario, SR1 carrics 58%
of VMT
= Indicates a shifi in traffic volumes to other
roadways once SRI is saturated

ki b fre

[ﬂllll'llu_' 'I
B 1815 Beaid Oyt -]

»
V¥Tsa VMT  VHTou
SR1  Remamiy SR m-x ke

Rosdway Rosdways
o
—
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Changes in Travel Time

(Summer Peak)

SR 1 Corridor Travel Time Analysis
Choterrm Five Pobans & Hay Vists B}

L]

RIS [
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Environmental Measures = -~
Air Quality — Measured in Kg of emissions

» CO Emissions - Carbon monoxide (CO) is a
colorless gas formed by the incomplete
combustion of fuel. In urban aregs, veh dns can;

. produge 90% of CO emisions.
* Qzone (O,) is a colorless gas umhled with Imog
or hua conditions. Ozmn i not & direct
fon, but a y poll formed when
v cmissions, volatile arganic compounds
{\FOC:}. also known as hydrocarbons (HC), and
oxides of nitrogen [NO ). teact in the presence of
sunhsht. .

FTiTY Al

EX) 072

aza4 #2838
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Environmental Measures ==

Measure | 1998 M7 2025 Base 2025 Build-Out

Existing | Base Land Use lo Plan

Condiljpn Land Use | *“Best Case™ | ** “Worss Case”
i

> b [929Kg |08 Ryghi V| TABE gl
50 assice |29Ke | TOS R I AASRE

NO, 49Kg 83Kg 137Kg 376 Kg
Ermisions
_|vec 59Kg 99Ke 163Kg 437Kg

| Emiissions.

e

J‘_m-m-i

Environmental Measures -

Conclusions
+ Rate of VHT increase much higher than VMT - ]
indicates cxcessive congestion | ]
* Steep incrense in signal delay per vehicle - 4
indicates deteriorated traffic o
A e meksires ndicats the exshﬁa'l':&wut
ot sustain the 2025 Base Land Use raffic
«Bnvironmental measures indicate severe
- deterioration in air quality
- Overall, measures indicate highly, deterionted
qmll qflﬂ'a -

- s 4 1
Sastaat i

e 8 T

More About the Conne_ction
. Between Land Use and
Transportation

i P |

Lo s s s

Suburban Sprawl v. Planned,
Sustainable Growth

Planned, Sustainable Growth:
~ Lawer per capilla VMT
= Shorer invel times
- Lower emissions
= Helgn with conggstion
= Reduced inlastrogiure codls
= Helps encourage use of

upngit, biking and walking

e e et

3 Principles of Sustainable
Development
+ DIVERSITY gy

/< + DENSITY

« DESIGN

ol ":N'.u #aK,
MANERESIER, ViT7

L= it st b b
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Measures of Pedestrian & =
Bicycle Friendliness
* Density 1
Mixed Use . i
+. Continuous grid street pnlremi
Continuous sidewalks
Canvenient building entrances
Basy street crossings
Safe tralfic speeds
Gentle sﬁ'u-cflllw-

.

.

| 5 x 4

Concepts @.
12 MULE RADILS- Rufl or 104 MILE RADIUS - Hus B
- R AN, IWALK

MIXED USE

MULTI - UNIT &
SINGLE FAMILY
HOUSING

=t OPEN SPACE Y
PARKLAND

it e S b

Density & Transit
“Rules of Thumb”

7-8 9 1

pUrAc* DWAC* pUrAc

sl <l e, 355

Fhadfbr L edrridor 1 e
a.uuc UNITS PER &G‘RE

e [,

Public Inforimition Meeting

* Wednesday, Pebruary 6, 2002, at Rehoboth
Conventicn Center (snow date February 13%)
= Format ¥

S L e L

1 A;mﬁa
Overview: Objectives, Probiler Definlion,
%dwmnrm‘-zéwp Mistlon
= Cusfent Trame Conditions
‘L Uie Seevario
o —Tnmdmmnfamwmmm

o
.o

| Eeprpop e ey rerorr e |
ey
mlb
i

Public Comments

| e D it

Next PAC Meeting -

« March 27, 2002 - 6:00 PM Cape Herltnyeu f
Officers Club
L o PUbfic N nanauus{rh% e 2 og
Z Review of University.of Delaware's pl:nn‘n; ;
seminar and charretic X

.~ Project pext sicps
-+ April 24,2002 (tentative)

Additional PAC Member
sos Wik 1en
et bt 2 4 RO Y |




Land Use & Transpartation tudy
Ajointeffort of Sussex Countyand Del0aT

State Route 1 Land Use/Transportation Study
Public Advisory Committee
Meeting Summary
January 23, 2002

Joe Cantalupo introduced Bobbie Geier, who will serve as project manager for
the rest of this study. Bobbie has extensive experience in the study area,
including individual projects for Rehoboth Beach and Dewey Beach, and she
recently completed the update of Sussex County’s Long-Range Transportation
Plan.

Other business included an announcement of a day-long seminar on the links
between land use and transportation that will conclude with a workshop focusing
on the SR 1 corridor between Lewes and Rehoboth/Dewey Beach. The study
team anticipates the seminar will provide a strong basis for identifying land use
scenarios that could be considered as part of our study. DelDOT has arranged
for PAC members to attend the presentations and participate in the workshop
free of charge. The seminar will be held on Wednesday, March 13, from 8 am to
5 pm at the Virden Center — University of Delaware Campus in Lewes, and will
include lunch. Several PAC members are already planning to attend. If you are
interested, please email Bobbie Geier at rgeier@mail.dot.state.de.us or call her
at 760-2157 to let her know as soon as possible.

The presentation at this meeting centered on the traffic impacts of the Build-Out
To Plan Land Use Scenario. This scenario represents the study area in the year
2025 if all land in the area were developed according to its current zoning and
land use plan and no additional transportation improvements were made beyond
those in the current program. Using this approach, the study area would have
approximately 21,000 more residential units and another 200 acres of
commercial development.

Modeling of the Base Case Land Use Scenario (no new development beyond
what is planned) has already demonstrated that only three signalized
intersections would continue to operate in 2007 as well as they operated in 1998.
Not surprisingly, projecting these results to the year 2025 indicates that mobility
in the study area under the Base Case scenario would deteriorate significantly,



and the situation will get even worse if development proceeds according to the
current plan and zoning (the Build-Out To Plan Land Use Scenario).

The presentation also included a review of the kinds of land uses that promote
sustainable growth, including shorter trips, less congestion, and the use of
modes other than driving — transit, walking, and bicycling.

The next PAC meeting is scheduled for March 27, 2002, and will include
discussion about the University of Delaware’s planning seminar, the public
information meeting held on February 6, and next steps for the study.



State Route 1 Land Use &
Transportation Study
Public Advisory Commiltes Meeting #6
April 10, 2002
Rebolmlh Convention Center.

& |
Meeting Overview
» What we heard at the most recent Public
Information Meeling
» Discussion about the University of .
Délsware’ YGreater Lewes Foundation®s -
planning seminar and charrette & how it
relates ta (his project
* Options for additional land use scenatios
= Next steps

What We Heard at the Publ;E
Meeting

* 128 people. ded the Public Infc
Meehng ogl Eebmam 6. :
‘ﬁbh cxpressed greater nf
uu: impacts of land use on the transporiation

system,

* The public is pleased to see Sussex Coumy
and DelDOT taking a comprehensive- :
approach to link land use and transportation.

2 & banor
Lansee : = =
i University of Delaware’s 8l | What We Heard at the =0
What We Heard at the Public Planning Seminar & Charrette Charrette/Seminar-
Meehng * Day-long seminar on Wednesday, March 15, 31 Virden * Many groups focused on transportation solunm. only
» Many ardfgoncemed aboul whether the . ﬁ:‘;‘:ﬂ Il'l Lew , ) (ft‘ﬂed lﬂl::;;ﬂd use solu:;:‘:: {
g »resul(in ndmeami transportation plin. 3 %Ehlam s it ¥ - = i |
I""l’lﬁﬂ"e’“e" - Natfonal pus'pe:nm o llMlmd nwm! mmpmulipn! * Transportation idets:
. 'Rmy ate also interested in how this plnn -F e e - Au;;mumm
of, 0] -4 13 SCOELE el o
will be incorporated in other county & state Cw““"“”’”u’wwm' o m"‘m““mm'm"w"‘" i Xy A e
planning documents, oo mokility snd accessibility inko the: fiune?™ ~ g aat-west socess
3 = Use gemdntar 10 broaden PAC member knowledge about - Make rraiimtal improvements
: the links between land use and nmpmnum - Beparnta through st focal mailic
' ~ Piaride mmmmy*hmm:h :
8 b s & P e by | e o S o
. ; Concepts &y
What We Heard at the = What We Heard at the L - P i
. = & . a g% = Susiainable, planned
Charrette/Seminar (cont.) Charrette/Seminar (cont.) deselopment 1
« Land use ideas; + National Speakers: " :.“M"L‘,'::‘;;"'-‘:h“rwm“
< Deielep different visions, i and plans fr the — Need lo identify bong-tesm vision for gromih 1o support + Design is a1 pedesiri
:gm::pamilwt;o;pmw’r’;:“g;::ly Uie devsiopment of fand e objectives \eﬂ?un.pt i
~ Vse ether.desiins ot neighborbokds & comrereial Trasisportation systems thoald fupport lund e + Walksble & biveatile
development atjedlcy o "dww
- Mixed I i . 3
- Provide incesilives for developmenl ceniess) with sallm‘tng’l’nc.\img G glmu hovsing iopportuliitics
s Others = 4 mabt mdins for communities and neighborhoods » Citn help make trsosih feasible
- Integrate focal, regional, & stale planning = Lise of overlay districts with design and transporiation * Jedutes dependency on
- Protect emvironmsenial resources Hidyds sulomabile
= Helps reduce infmstrutture
it
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PAC Member Statements on

U \What They Heard

Options for Other Land Use
Scenarios

* A Review — We've Already Analyzed: L
= Base Land Use Scendrio— a/limited growth | - ¢
" scetiario as it assumes only development " &
currenily under construction and in the pipeline” -
— Build Out to Plan Land Use Scenario ~a
growth scenario that depicts “build-out” of the
. shudy area under the existing zoning and land
wseplan .

Options for Other Landﬂ_UsE" {
Scenarios (cont.)
+ Expanded Development District Scenario

E

-+ Multi-Use Activity Centers/Villages in Expanded

Options for Other Land Use
Scenarios (cont.)

Development District ) o
~ Assume font compact, rowll] e éonjels or villages: ode |
+ fitdf Ligwés, e pear Rehobolh, obe fiear new school'site, |
one near Fee 23 i largs tacty =4
- Assume mixed-use
- Assume a downzone or transfer existing cormmercial zoning
lo activily cenlers or villages
_ Assume a density of 2dw/acre on land oulside ol aclivily
cenlers or villages

Next Steps

* Forecast travel demand for the additional
seenarios ¢

« Analyze transportation ifipaots.

* Report findings to PAC '

* PAC recommends a preferred land rise
scenatio

= Develop transportation plan to match the
preferred land use seenario

| CXAF




Land Use & Transportation Study
Il]'nh.n-tefforta.f- .S;Jsse.x.(ol;nt-y. an}l Del-lil:'l'f

State Route 1 Land Use & Transportation Study
Public Advisory Commiittee
Meeting Summary
April 10, 2002

The meeting began with a review of public comments from the February 6™
Public Information Meeting and brief remarks from some of the PAC members
who attended the seminar/charrette sponsored by the University of Delaware and
Greater Lewes Foundation on March 13.

For the most part, the public’s comments were positive. Citizens appear to
understand the connections between land use and the transportation system,
and many are very happy to see that Sussex County and DelDOT are working
together to find a solution to the travel problems in this corridor. Several people
expressed concern about whether the resulting land use and transportation plans
would be implemented, and how they would be incorporated in other county and
state planning documents.

The remarks about the seminar/charrette were also positive. Those who
attended agreed that Whit Blanton gave an excellent presentation and introduced
a variety of interesting concepts to consider, especially in terms of the
development of activity centers and the application of design standards. Most
agreed that a strong, comprehensive land use plan would mitigate much of the
perceived tension between the community and developers. Although it may be a
little late in the process to apply all of Blanton’s ideas, possibilities still exist to

effect change.

The rest of the meeting centered on two additional land use scenarios to be
modeled. One assumes an expansion of the Development District, and the other
assumes clustered development around activity centers (or villages).

The concept of an expanded Development District is one of many issues being
considered as part of the update of Sussex County’s Comprehensive Plan. This
fact alone makes it a good candidate for study; modeling this alternative land use
scenario will assist the County in its decision-making process. Under this
scenario, both commercial and residential land would be developed according to
current zoning. Residential land within the expanded Development District would



be developed at 4 dwelling units per acre, while residential land outside the
Development District would be developed at 2 dwelling units per acre. The net
result would be that more currently undeveloped residential land would be
developed at 4 dwelling units per acre rather than 2.

The second new land use scenario would involve the creation of compact, multi-
use activity centers/villages in an expanded Development District. These activity
centers would include both residential development and retail/commercial
development of the type associated with a neighborhood (for example, a bakery,
a video store, a deli, a hair salon). This mix of retail/commercial and residential
development would mean that people would be able to meet some of their needs
within the activity center without having to travel to or on SR 1.

This scenario assumes that land outside the activity centers and outside the
expanded Development District would be developed at 1 dwelling unit per acre,
with the balance of residential development transferred to the different activity
centers. The study team proposed four activity centers: one near the Cape
Henlopen High School, one close to Rehoboth, one near the new school to be
built on Rt. 24, and one on a large tract of land near Rt. 23.

Reactions to these two scenarios were mixed, but the PAC expressed a
willingness to have them modeled and analyzed to identify what one member
referred to as “the good, the bad, and the ugly” about them. Two people
stressed the need to use extreme caution when considering the environmentally
sensitive lands east of SR 1, and a PAC member also advised that we should
watch for headwater areas and incorporate setbacks and buffers. Another
member suggested that the activity center on Rt. 23 should have a nicely
landscaped waterfront area, or at least a public park. As a result of this
discussion, the study team will consider eliminating the proposed activity center
near Glade Road and adding an activity center near the new Beebe Medical

Center.

At the next PAC meeting we will describe the two new land use scenarios in
greater detail, discuss the traffic impacts of those scenarios and the build-out to
plan scenario, and attempt to reach consensus about which scenario should
move forward for the development of a complimentary transportation system

plan.
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State Route 1 Land Use &
Transportatlon Study .

Publu: Adwsory Committee Meet g w 5 :
May 22,2002
Rehoboth Convention Center
Conference Suite

& DeoT

Meeting Overview

* Meet the Facilitator for Tonight’s Meeting

* Review the Land Use Scenarios

* Hear the Results of the “Expanded |, -
Development District” Land Use-Scenario:
and the "Activity Center/Village” Land Use,
Scenario E

* Discuss the Benefits and Drawbacks for
Each Land Use Scenario

« Indicate a Prefered Land Use Scenario

8 e it 2 e s e |

LB

. 'I‘oq_igl_p_i’s Meeting Facilitator

Bill McGowan

A e i s ot

Review of Study:Milestones:

. i i ot b e -

Past Study Milestones

e Milertnae m |

Jues 3001 PAL: Musing: Trojest Intreduition *y |
Augah 2001 | Publie Mosting: Project larodustion

Eephumber 3001 M Tase
L U Seavari fir Olber Lani Use Seenarion
' D Fanulin for [}
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Upcoming Study Milestones

o

L Milestune |
May 2002 PAC Maviing: Trzspictation fpact Rasulls -(!- E-pmkd
| Beenario; Racommandating of Prefored Land Use Smum-
Juze TOOY F.&M bﬁlw—ﬂ-lm-qulull,&
Problem Aresyy e News

®

A & g Trusportasian fmpat Hand

; mamu.—.mm  Sotmann |

| eptember 2002 [AC Mesting: Drsh Transpertation Pas el

Wavenier 000 | Petdie Mesting. Tall Tronporintiva Fisa
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Review of the Land Use
Scenarios

* We've Already Analyzed and Reported
on:

Base Land Use Scenarlo — a limited growth
scenario thit assumes only development
currently under construction and in the review
pipehne

a1 e g b e aia |
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Review of the Land Use
Scenarios (cont.)

* We've Already Anatyzenl and Reported
on:

Build Out to Plan Land Use Scenario — a
growth scenario Lhat depicts “build-out” of the
study area under the existing zoning and land
use plan

e —
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Review of the Land Use
Scenarios (cont.)
* Expanded Development District Scenarlo

. Scenanomnumnﬁbmgwmnpar\ur
! o the Compe

Road 275 (from SR23 b Road 274) frorm 2DUs o 4DUs berw
* An expansion of cnvironmentally sensilive lind that reduzes
e development deusity on parcels loaled easl of Road 274
und 15t of SR24 (from 4DU 10 2DUs an acre)
lend aa the “Build-

!’Il-m‘uuun]

Review of the Land Use = !
Scenarios (cont.) |

+ Activity Centers/Villages in an Expanded
Dﬂvalnpmm U District

= --uprm mmwbm‘&w‘ﬁj““’"

Resike 23, one near Route 28V
ik &'a ol ol hoosing
fofm with open space
1 = Adsomet o deeialy 5 D W/acrs on land outside scllvuly centern or
yilun Ml’ lelence of density infa centers/villages
il band develops a3 per.coning (same oy the
scourio)

'im

Scenario Resldential Uniis
Base 3,129 units
Seenario pI?s 17,881
§ .&’H‘ B

s BN

Base Scenario plus 18,103
unils

Hase Scenario phus 18,103
Lt 12,970 in villapes &
5133 quiside

10T nerwn mteral resdn,
"

Traffic & Environmental
Impacts of the Land Use
' ‘Scenarios

Trip Generation (or Base,
Build Out to Plan,
Expanded & Activity Center/Village

Scenarios
40,000 .

* Jo000'

=

! 0,000 |

H il

I 1oe0 A o
¥ i

" :

Tolsl Trip Geaeration

O Harr O Haddiha B Kapundy ‘DOINM’&!PI

[t ]

£ s s s £y 8w

| e

Traffic Measures

Vehicle Miles Traveled (VMT) — tolal miles
driven by all motorists — a key statistical
measure of motor vehicle travel

Vehicle Hours Travele = total
number of hours spent by motorists
Average speed — average motor vehicle
speed

Signal delay — amount of delay at signalized
intersections
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Road 275 Corridor Analyses 88,

* Build-Out to Plan compared to Expanded
Development District:

- A small increase in corridor VMT (3%), impacts
the corridor heavily as reflected by a | 2% increase |
in VHT and 13% increase in toral signaf delay:

. Acnmy Centers/Villages compared 1o
Expanded Development District:

~ Imgirovement is significant (lower VMT, VHT,
and signal delay and higher speeds), mainly due to
increase in internal tips as a result ofcompact,
mixed-use development
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Road 275 Corridor Analysis

Results - VMT
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Road 275 Corridor Analysi
Results - VHT
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Conclusions L |
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Land Use & Transportation Stuy

A-ioint effort of Sussex Countyand DelDOT

State Route 1 Land Use & Transportation Study
Public Advisory Committee
Meeting Summary
May 22, 2002

The meeting began with a review of the three land use scenarios being considered —
Build Out to Plan, Expanded Development District, and Activity Centers/Villages within
an Expanded Development District. This was followed by a detailed presentation of the

transportation impacts of each.

The rest of the meeting was dedicated to an open discussion of the advantages and
disadvantages of each of the scenarios, led by Bill McGowan from the University of
Delaware. The comments are summarized below by scenario.

Build Out to Plan

Advantages Disadvantages

e Land use would be predictable; it e Does not offer incentives for non-auto
would be possible to devise a trips — would increase pollution &
transportation plan to accommodate traffic density

it.
e Does not identify where development
would take place



Expanded Development District
Advantages

Recognizes the current trend —urban

area is expanding beyond SR 1

Some land values would increase.

Area east of SR 24 would be

Disadvantages

designated environmentally sensitive,
with lower density, less development

Travelers would have even greater
difficulty reaching SR 1.

More traffic, more congestion

Mid-level density would spread farther out
and people now living in new Development
District would move farther out, spreading
sprawl.

Development would move farther & farther

away from water & wastewater
infrastructure.

* Development would move too close to the

waterfront (Love Creek).
e Higher land values would lead to mostly
upper-middle-class residents; workers
would have to move even farther from
work.
e Agricultural land would be lost.

e Governor's Advisory Council won't like it.

Activity Centers/Villages in an Expanded Development District
Disadvantages

Advantages

Reflects the way cities

traditionally developed or

were planned

Supports Livable Delaware

Retirees like a community
environment.

Would permit real
transportation planning
Need to maintain diversity of
housing mix

Trend is for stores not to move into downtown
areas

Many people like more space

It might work for new development, but it would
be difficult here — many downtown stores are
vacant.

Property values outside the centers could go
down.

Some retirees like to drive around.

It's very difficult to get people out of their cars.
Implementation would be very complex.

Many property owners don't like Transfer of
Development Rights because it ties up their
land.

Could lead to a loss of aquifer recharge areas.
May be trying to do too much with 5 activity
centers/villages

Does not address traffic problems caused by
travel to “destinations” like the beach



During the discussion, the PAC agreed to eliminate the Expanded Development District
scenario from further consideration. In addition, the possibility of a modified alternative
— Activity Centers/Villages without Expanded Development District — was raised.
Individual members of the PAC were polled for their opinions; some chose not to vote,
and some voted in more than one category. The results were:

Build Out to Plan

- Endorse — 2

- Mixed feelings — 4

Activity Centers/Villages without Expanded Development District

- Endorse — 9

- Endorse with reservations — 4

- Mixed feelings — 3

The PAC requested that the study team further develop the Activity Center/Village
without an Expanded Development District scenario for the next meeting, and begin to

identify the transportation issues associated with it.
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Meeting Overview

» Revisit the Preferred Land Use Scenario and
Understand Implications

* Review the Findings from t.ha Env:rmlmcar.al
‘Streeniog Task : y

* Gain an Understanding of OnvGomg Smﬂs&
and Capital Transportation Program Activities

* Discuss Transportation Problems Areas &
Possible Improvements
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Revisit Preferred Land Use

; §|:enario andiUnderstand
"5 Implications”

bt e s §
=]

L ASE beenaria results in--
dely'm, cenier locstions

The PAC’s Preferred Land Use Scenario

The Aclivity Cenler Scenario
within the exigting development

diﬂnclm:dur
(o wmpinded dovviopoent dabiet) |

mmnd“ﬁnlﬁd‘rm

1997 Sussex County Compréhensive Plan~ ol
Guidelines For Growth Arm

mlmvon.n alwiidd be Jocaled within growth areas due )- tha

sty it ;1B
.Ml. et i vl e

by =om i o
;L\ipn:ll‘&l:hm-hhwmmﬁunw&
"ﬂi_ o ey

el by pulile -nln-uu Imrevtments, o provide s variety of I

,,,m..,m.. coseercial aivl indisiivial taes (s the
f@mmm“ mﬁ.—..mﬁm

0, i, . froes

Implications of the
PAC’s Preferred Scenario
With Only 2 Activity Centers:
* Less Ir:lernnilrlpr Implics a;rcamburdep ll;n

42 tatjpn ne(wonl

% b%u sof the activity oeﬁlu' l.'hm:cpl‘ e
served ina limited way: Implies that e mq}ully‘n’;“
the new development in the sludy area would gtilh.
fﬂtiﬂl’ﬁ 16 access the SR1 Corridor. i
Continiisd suburban sprawl: Dniy 29 % of the new
entinl dayelopment within the study drea would

Other Options
Increase the number of activity centers:
in the study area up to the previously
tested five cenlers.

To achieve the ablove congidering the
Sussex County Comprehensive Plan,
guid'elnu\ Julnﬁem the land
asfociated wﬂtm;ammum
activily muur; {which are cither
pautially or fully outside the existing
development district) in a new
development district OR,
ledu wwmn of the

the$ Mllulyfmlhilﬁnlyln units

mote (han Build Oul to Plan Stenario).

Distribution of Study Area Growth ﬁ?""

Sceraries % Growtk o % Growth Dwislde Telal
Acilsty Cvmbinn | Aciivity Contins Growth

Expanded Geedapreat r B nan
Dotk Unhs
Bk Out io Plan . & N (32 1}
o ) Uaits

B B 29% =T T
Faniong o [

il

kT Acivin: . 49% 51%. A
= oy Ushs
7% 0% EET)

Usia

7% 5% oo

Unle

Implications of Other Options

|serxaning fhe mumbes of sutivity eenters imglins the Sollewing:
* Moo b owll reade  co Lesa bocal mablents woubd rvqaire

sut activity conl ress 1 SR for A

i . i stopping: 24

Mgz interral g, lisver banden on
e prudy drea fnepariation retar
Crmpeed, mised-ne land ue and love
nkarban ik i, biking vt
wealking are fearible end conramint

LL‘ T a—

» More setlvidy contens -+

= Mo sstiviey comters -e




Trip Generation for the
Activity Center Options
Optlons Internal Study Area
Trips Trip Geperation
0 Frekemd .
b S 1 bocbadiagm )
1 =
e 260 e
1
bk 3,004 480
o Pevramay
o a o
| —
'-ll-l* b :

Trip Generation for
Activity Center Options

ey

| |@0ua10u 1o P scarerita:

[ DPretared Achity Comiar
‘Sraarte (Exiclig Oevalog

Oletsiet)
0 Acsiity Canter Srario with 3
Cwiwe

D Asinity Conlar Searcrio withd
Carters

e with Scatmy
............._........\

Lo
Impacts on Road 275 (Plantations Road)

By 202 Ruad) , which i by #l1o SRI within
7 "
e foltaws:
| |
— T g e L L
T et s -
- o T
e Al gt W 15 il .

el ol v (LD 2 1)

54 Liad e . . i st o e i §

Alternatives for. Capacity Improvement Along

Alternatlves for Capatlty JImjirovement Alom |
" Road 295 (Continued) ]

Road 275 (Plantations Road) ! i
Algmadive | Alternuitve 2 Alemative | Allernattve2 1
Capasily Imprevements ba Hew mulwm W Advasiages Advastnges
Flantations Rasd Frowise More Capacity | o Addei expesity will provide . w..mu;m |
| . | . ! h-:wlmmllnnu t !
2 Mhlﬁuhiyg o "
Hapiiy b Pion - i
p t:-m’u-uu-a—u— * = s ok Y 22 dm-ﬁﬁ
mmlua o Exnsing
e ruadesitia % s
T8N ey e e Jlulln-eml.
it .. oo » Bemw rallic cheslon option
n-lnull-l-nl-uu ) for ipeal provides
A Frma e
a7 Byt of coafalning givsth < By prdun of sujasting et " A
mﬁ?&w - vl e &l it beamdary 3 Mamrmud'd
{ i 1he Mo 278 Corrhse
L — = s — =l

Alternatives for énﬁiélty Improvement Along |

Road 275 (Continued) I
Asirmative § Ay mative 3 ]
Diasdiumtygen = i

« DTl s wdd agsivy due o
Hmlk#!hs-um p
MM weuld

rrasar debiyn ok esthar end of
the <oprihor.

Revisit Preferred Land Use o
Scenario and Understand

Eai

al Screening

Preliminary Envir

Implications Preliminary Environmental Goals:
: . ' + Idemify Existing Envi ) Issues
o WA .Sﬁreehing + Develop and Shape the Transportation Plan
* PAC Discussion Sirategies
«  Avoid or Minimize Adverse B I
Tmpacks
| CXEEY e s e | D Sbcm e i e




Preliminary Environmentat Screening Preliminary Envir al Screening Preliminary Envir tal Screening
Data Collection ;
Screening Process . Environmental Agencies Centacted: i Field Reconnaissance
[T I ) ! SRS e .
jzoo + DataCollection 4+~ 1 20 o N . e o s T L K : i {
~+ Envir | Tnventory Mapping- . Ry . —'dn"".». el * Study Area Overview -
e = U P e Wil R - - s ;| o
* Transportation Strategy Screening LR Army Corps of Ragiarirs : m’““mw V'enil‘y Col!ected Lo
E mmw :::;.:“mw».:- * Limiled Primary Data
. B Comly Eaghpery " Eiriles
- = Swin Comty Kty D087 * Sonrce Water Protection Program -
I b M ; J ',,.........L,.m e Water Besssrens e J 4 S
81 Ll on 8 o e § b - L s o i sy efe bR L b | IS : 5 T |
S, | i | i |
Preliminary Environmental Screenin_ ~ | Preliminary Environmental S:reenil‘l‘ m‘?" Well-Head:Protection/ A-UE’E
imin T : .
v y rre & e g Groundwater Recharge Aréas )

v

Environmental Inventory Data

Environmental Inventory Ms{pplng E
M | ]

. 4

|

P 'l“““'.l"l" Peoiplaina |,

Water Rechargs Arsaa
= - Agticidien) Resowees

SR 3 sl
e :

Potentially/Known Contaminated=* Wetlands & Floodplains

| T s

| YT N | =



S’
Threatened & Endangered Species

Threatened and Endangered™
Species

i Jpntiasipe @ 0
e

Historic Resources

Agricultural Resources 1

al Screening I

Preliminary Envir

Next Step: | i
Transportation Strategy Screening
R Gmponeit of Overll Matrig
« Develop and Shape Transportation Sl:hle_g[&_:_
* Eliminate Fatal Flaws
« Assess Permilability
= Avoid or. Minimize Environmental tmpacis

Z — o

Projects from the “Grid” Study
* Nassau Bike/Ped Connection — Road Design
« Third Lane Widening P.’rojeg: ~ Road Design

» Reloboth Entrance Improvements — Study
Currently Underway

« Resort Park-and-Ride Lot — Future Project
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Planning Studies
» Five Point Intersection Safety Study —
Ongoing
* Route 24 Planning Study - Ongoing

+ SR Bike/Ped Study - FY'03; Based on

Recommendations from the PAC
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Project Development

* “New Road” Shoulder Improvements;—
Funded for Development FY 03 5

» US Route 113 North/South Imp'roven;ents -
Funded for Development FY'03

» Rehoboth to Lewes Bike Path - DNREC
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State Route 1 Land Use & Transportation Study
Public Advisory Committee
Meeting Summary
June 12, 2002

The eighth meeting of the Public Advisory Committee (PAC) focused on several items:
e Clarification of the preferred land use scenario, including trip generation, implications for
Road 275, and other issues
Preliminary environmental screening results
Review of ongoing studies in the area and capital transportation program activities
Transportation problems in the study area and possible solutions

Further analysis of the preferred land use scenario, Activity Centers within the existing
Development District boundary, has revealed the following:
» Only two activity centers would be possible — all or part of the other three activity centers
originally proposed are outside the Development District. As a result:
- Fewer internal trips would be served.
- Most of the new development in the study area would still require access to the SR

1 corridor.

- Only 29% of the new residential development in the study area would be
contained in compact, mixed-use centers (compared to 72% in the original
scenario).

» Road 275 (Plantations Road), the only road paraliel to SR 1 within the study area, would
become saturated by 2025. Capacity improvements would be required along the entire
length of Road 275, not just at the intersections, all of which would be operating at LOS F

(failing).

After discussion of the available options (which continued throughout the evening), the PAC
agreed that the best choice would be to include only the land associated with activity centers in
any new Development District. The number of activity centers to be developed was left to the
study team, with the provision that no activity center be located east of SR 1.

The preliminary environmental screening review encompassed the following areas:
e Wetlands and floodplains

Well-head protection/groundwater recharge areas

Agricultural resources

Historic resources

Parklands/open space

Known/potential contaminated sites

Threatened and endangered species



The presenters stressed that their work is at an early stage, and a number of PAC members
suggested additional sources of information. The environmental work will help to develop and
shape the transportation strategies, eliminate fatal flaws, assess permitability, and avoid or
minimize environmental impacts.

Following a review of ongoing and planned projects within the study area, the discussion turned
to comments and suggestions from the public about transportation problems and solutions
(including their constraints, feasibility, and probable effectiveness). Details are included in
handouts for the meeting.

Members of the PAC added the following problems/solutions:

e The traffic signals at Bay Vista and Rehoboth Avenue are not synchronized.

e Multi-use lanes for bicyclists and pedestrians would be preferable to sidewalks.

e The intersection of Postal Lane/Plantations Road/Cedar Grove Road needs to be

realigned and signalized.

e The two traffic signals at LL. Bean and Postal Road cause backups; the LL Bean signal
should be removed.
A right-turn signal on Postal Lane to Plantations Road would help.

[ J

e The light sequence going west from Lewes to Five Points should be revisited.

e There are broken connections among the shopping areas — infill is required.

e The curb cuts on SR 1 near McDonalds are dangerous (two right turns — one into
McDonalds, very close together).

e The new left turn northbound at Home Depot should be signalized so a car would “trip” it.

e Some unsignalized left turns should be eliminated.

e Signage throughout the corridor is bad; directions to Rehoboth Beach are poor.

e Buses should be limited to 25 mph.

e Bus drivers should drive in general lanes when traffic is good and use the diamond lane
only when necessary.

e Shady Road @ Plantations Road could be used as a connector.

e Pedestrian tunnels should be considered.

o Traffic signals should be synchronized.

The next PAC meeting will be held at 6:00 on Wednesday, September 25, at the Lewes Public
Library. The study team will present the draft transportation plan at that time. PAC members
are also encouraged to attend the Public Information Meeting to be held on Wednesday,
September 18, from 3:30 to 7:00 at the Virden Center in Lewes (University of Delaware College

of Marine Studies).
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Meeting Overview

+ Learn What We Heard at the Public Meeting

+ Gain an Understanding of the Major and
Minor Transportation 'Alternafives.

+ Review the Prelimirary’ Enmummlal
Impacts of the Mjor Transportation
Alternatives

+ Discuss the Evaluation Criteria To Be Used

What We Hearr.l at the Public

Meetmg
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Common Themes i

+ Strong desire to slow development or s&up it enurcly
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. Being. Ana!yze‘ﬂ -

i e Y |

Clearing Up Any Mlscancepllnns—

Alternatives Under Study

« Major alternatives represent major transportation
infrastructure improvement options for the study
area based on PAC and publlt: suggestions.

Minor, shorHerm transportatfon improvemenls,
such as individual intersection improvemenis;
intersection realignments, signal coordination
improvements, would be coupled with each of the
major alternatives lo analyze (he overall impact on
the SR | study area.

ALTERNATIVE 1
» Add Capacity to Road 275 and SR 24

= Two sub-alternatives:
1A - Grade-separated interchange at FlvePoints
1B — Nag grade separalion

P .

» Grade-separated Interchange at Five: Points:
—> Helps to reduce excessive delays at Lhis intersection
- valds belter connections (o intersecting roads from

- lmproves safely (this intersection is currently
included in Highway Safety Improvemen( Program
due to hiigh accident locallon)

ettt g s e
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ALTERNATIVE 1 (Continued)

+ Additional capacity along Rd. 275:
v'Required to move increased local traffic
effectively
»’Improved cariidor parallel to SR. 1 would
pmwde ﬂeXIblhly for local residents
- Additional Capacity along SR 24:
v'Required to move increased local traffic
volumes effectively in the cormidor

i et Snnsme o 4 |
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ALTERNATIVE 2

» Commercial arterial concept for SR 1 with
through and local lanes |

. e local and thr traffic (through trailic would
i Rehoboth Beac ey resort Ill'lﬂ'm_ 1

- = Provides improved accessibility for residents & Vigitors

« Eliminate traffic signals along through'Tanes ~~*_
~ Tralfic signals localed only along one-way local lanes

* Provide slip ramps between through and local lanes

« Three grade-separated diamond interchanges at Five
Points, SR 24 and Rehoboth Avenue woufd move iraflic
through these intersections effectively with minimal

delays .
5 L e B e TR T Rt o] |
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ALTERNATIVE 3

»New alignment serving as a limited
bypass to SR 1 within the s!ucly;ama
- Provide atcessibitiy optidas for ocal esldents
« i nﬁmnmmm&ﬁﬂqﬂuﬁ S b
significantly L R
- Berve as a connecting roadway between activity cenlens
+ Two sub-allernalives:
—> 3A: Interchange al Five Points
— 3B: No interchange

Minor Improvement Projects

+ Tnclude individual i e :
i i li signal i
improvements, smaller safety improvement
projects cie g

t B I

1) SR 24 .!lr.— Rd 275
2) Rd. 274 & Rd. 275
Rd. 275/Postal Lane/
Cedar Grave Rd.

Minor tmpro
Intersection Improvement

Interseclion Realignment

st s ]

Miner Improvement Projects
(Continued)

Minor Improvemenls Examples

BT comdor etvern
Fite Pouts & Bay Vi - |
1) Eliminate some
unsignalized kel hems.
fom SR I

2) Add traic light at
inlersection af Rd,
215 & Posia) Lsse

piignal Coordimiion 1

alicy fmprosement

j&
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Other Transportation Improvements

v IyelePrdenirien Dnprovemenis:
wo Muhj-ue pathy o bath skbes sl SR | betweoen Five Pointy snd
Averae 1
=a Podusirin avepasses on SR | {necarmary for Allemative 2) 4 somsact
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o Dt te by nlong proposed sew bypas,
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o Tram limprovemon i
=& Mew b rosts sevving stivity censrs
=+ Regulss ihe Resart lin Scrvie
1) Btricily enfirce 24 MPH rpeed famit
i

2) vl g

i PR .
nither i g dinareend lanas ofl the time
¢ biihy g sdations < SR | service & midday.

Comments on Transportation
.- Improvement Alternatives

Preliminary Environmental
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B . ALTERNATIVE 2
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Preliminary Envirenmental Screening Findings
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. Evaluation Criteria
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State Route 1 Land Use & Transportation Study
Public Advisory Committee
Meeting Summary

September 25/26, 2002

The ninth PAC meeting was conducted in two parts because several members of the
Citizens Coalition were unable to attend the Wednesday evening session. The study
team reviewed the same material with these people (and several members of the
general public) on Thursday morning, also at the Lewes Library.

The meetings focused on reviewing possible transportation alternatives at the
conceptual level. The study team emphasized that the effectiveness of these concepts
in addressing future traffic in the study area is not yet known. The next step in the
process will be to determine how much each of these alternatives helps to improve
travel. Itis possible that a different combination of the elements presented could
ultimately be recommended. These alternatives are briefly presented below.

Alternative | would add capacity on Road 275 (Plantations Road) and SR 24, with or
without a grade-separated interchange at Five Points. A grade-separated interchange
could be expected to reduce excessive delays at that intersection, provide better
connections to intersecting roads from SR 1, and improve safety. More capacity on
Road 275 could help to move increased local traffic more effectively and give local
residents more flexibility by providing an improved corridor parallel to SR 1. Additional
capacity on SR 24 could help to move increased local traffic volumes in the corridor.

Alternative 2 is a commercial arterial concept for SR 1 that would separate through and
local traffic. Traffic signals would be eliminated on the through lanes, and slip ramps
would enable cars to move from local lanes to through lanes and vice versa. Grade-
separated diamond interchanges on SR 1 at Five Points, SR 24, and Rehoboth Avenue
would reduce delays at these intersections. This alternative would be expected to
improve accessibility for both residents and visitors.

Alternative 3 is a new alignment serving as a limited bypass to SR 1, with or without a
grade-separated interchange at Five Points. This could increase accessibility for local
residents, significantly reduce traffic volumes along SR 1, and serve as a connecting
roadway between activity centers. This new bypass would link with SR 1 north of the
study area.



The study team also presented a number of possible minor roadway improvements,
including intersection improvements, intersection realignments, signal coordination, and
safety improvements. Transit, bicycle, and pedestrian improvements were also

identified.

Members of the PAC made the following observations:

Phil Voshell stated that three overpasses would not be enough to solve the
problem on SR 1; five to eight would be needed. He added that the
recommended plan should cover the area from north of Five Points to Dewey
Beach. Phil shared a plan he developed a few years ago with the study team.
He was assured that the study area has been extended to Dewey Beach.

Pete Schwartzkopf commented that Troop #7 has seen a three-fold increase in
bicycle accidents this summer.

Erie Buehl noted that an overpass at Five Points has already been identified as a
high safety priority, and that every scenario should include it. The study team
responded that it will evaluate all scenarios as a sensitivity analysis to help
determine the effect of each individual change.

Phil Voshell said that every road to the study area has been improved, making
getting here easier. He believes that unless the alternative addresses SR 1
directly, gridlock will remain.

Pete Schwartzkopf stated that the real problem is at the intersection of SR 1 and
1A. He would like to see the light at 1/1A eliminated.

Phil recommended that the study team not spend its time modeling Alternative 3,
but he was told that this kind of modeling is necessary to further clarify the
statement of purpose and need for the alternative eventually selected.

Sam Cooper requested that the study area modeled be extended to Second

Avenue in Rehoboth Beach.

In response to questions about the transportation modeling process, the study team
explained that the future scenario will include the diversion of traffic to Route 113,
improved signage, etc. The modeling process will be incremental. For example, it will
start by adding one lane to Plantations Road. If that is not sufficient, it will then increase
capacity as necessary until the model shows acceptable traffic flow. Although the
model addresses vehicle trips, these trips can be converted to passenger trips and
indirectly to bicycle/pedestrian/transit trips. Due to PAC member questions, the next
PAC meeting will begin with an overview of how the modeling process works.

Comments from members of the public follow:

Increasing capacity on Plantations Road would negatively affect the quality of life
of those who live there.

Traffic calming is needed on Plantations Road.

Better transit for the elderly is necessary.

We have problems only when the tourists are here.



Alternative 1 would just move congestion from SR 1 to Plantations Road. It
doesn’t make sense since Road 275 is only two miles long and is not a through
road.

Sussex County should not still be permitting people to build on the edge of the
highway.

Too many houses are being built on Road 273. Better zoning is needed.

There should be continuous shuttles among the outlets the whole time they are
open. This could even reduce the need for one or more pedestrian overpasses.
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State Route 1 Land Use &
Transportation Study .
Pul;li‘c .deisory Coml;u'tte; Meeti‘nrg #10
Wednesday, December 11 — 4:00PM
Rehoboth Convention Center
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Meeting Overview

* Revisit thg Travel Demand Modeling Process

* Review thie Transportation Alternatives
Evaluated ~~ .. e T

* Take a Dinner Break

* Hear the Results of the Travel Demand
Analyses Conducted for the Transportation

Alternatives .
+ Discoss the Resulls -

Travel Demand Modeling

0 i e T |

.+ They Shape transporiailoa plasg §ndmvﬁtmcms
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Travel Demand Modeling

‘Why are Models Important?
« They fell us abojt, future travel patterns

« They are part of the environmeaial review and. AT B
conformily procetses 3

«Thyy are s saluable planning toal

= Thiey help 1o aiaks botter dechrions

18 # s e

Travel Demand Modeling

A series of mathematical eqnatinns (hat are used to represent how
choices are made when people travel !

« How, when and where? ¥

= Travel behavior characteristics™

+ Transpartation system charcteriatics

e e ]

Wb
Reve >t

Foodback ’
Loope
= o
Validaon/
Calbration

Travel Demand Modeling &t

Inputs | C—> Basic Modeling Steps '}Z>nppiluunm

o e

Survey Data
+ Detaware Higdehold Travel Survey - U ol D

. Dcwlod Travel Information . w
* Trip Purposes Defined

» Trip Production/Altraction Zones Delined

« Trip Rates = trips/households

ku 4 Lt e B T

—

Trallic Analysis Zones (TAZs)
=A geographical uﬁil for distribuling
pupﬁlalion and land bses within a study area

« Places where trips begin or end characlerized by population,
number of households, employment, land use, eic

» Centroid — represents the center of
zonal activily and trip making

Lt T |
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* A mathematical representation of I I The process of g trip e
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i SR 1 Modeling Process
Traffic Models Used for the SR 1 Study

= TranPlan — Statewide travel demand and F el Review of the Conce tlfal
forccasting modol (model has been modified to || === p

include alf o rosdala within he SR 1 study, Transportation Alternatives

). ik il b
« Synchro - Computer mordel crealad e 142 SRI =T EE b Analyzed
study area lo analyze study area fransportation —— =
system performance g | eee’S )

+ SimTeaffic - Simulation model created 1o ’ [= ”

visualize future trafic patterns and their impacts
on the study ared transportation system
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Alternative Concepts Under Study

* Major alternatives are major transpartation
infrastructure impr options or
for the study area based on PAC and public
" "« Minor, shori-ierm transportation improvenients,
such as individual f poier

nments, sigrial aptimization &
coordination, were coupled with each of the major

ALTERNATIVE 1
 Add Capacity to Road 275 and SR 24

* Two sub-alternatives:
TA=» Grf_ﬂe-smr:mf diamond interchange i Five
Falints

I1B—+Ne _ﬂldemﬂﬂéﬂ v

* Grade-separated interchange at Five Points:

=+ Helps to reduce excessive deluys o1 this inlersection
-+ a‘vrim Belter connections (o intersecting ronds from

- s s currently

ALTERNATIVE 1 (Continued)

» Additional capacity along Rd. 275:
¥'Help to move increased local traffic *
effectively . H
¥ Provide an ihproved'corridor parallel to SR~ -
| as alternate * KL
. Additional Capacity along SR 24:
¥ Help to move increased local traffic
volumes effectively in the corridor

alternatives (o analyze the overall impact on the SR prove
| study ares. . Inclinded in Highway Safety Improvement Program
due to high accident location)
| = = s |
Alternative 1A Fas Alternative 1B | Diamond Interchange |
p = i

ALTERNATIVE 2

>Commercial arterial concept for SR 1 with
through and local lanes

Separale local and lhrougt_l traffic (through traflic would
__include Rehoboth Beach/Dewey resort traffic)

- Provtdes improved accessibility for residents & visitors
Eliminate trallic signals along through lanes

— Trallic signals located only along one-way local Janes
Provide slip ramps between hrough and local lanes

+ Three grade-separated diamond interchanges at Five

Points, SR 24 and Rehoboth Avenue
b o ]

Alternative 2

ALTERNATIVE 3

»>New alignment serving as a limited
bypass to SR 1 within the study area
- Provide accessibilily optians for local residents iy
- Reduce tralic volumes along the SR 1, corridor
significanity -
- Serve as a connecting roadway between aclivily centers
+ Two sub-alternalives:
— 3A: Interchange al Five Points
—» 3B: No interchange

e
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Alternative 3B

Minor Improvements

* Include individual intersection improvements,
i n realig \ signal coordinaty
smaller safgty improvements, elc.

i

Y

Minor-Improvements Examples.
intersection Improvement *SR 24 & Rd. 275
*Rd 274 & Rd. 275
{Intersection Realigament Rd. 275/Postal Lane/
36 e . Cedar Grove Rd

<
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| ot interecction
and R 774

ey

! DinnerBreak.... .3

| | |
Results of the Travel Demand t

. Analyses of Transpoxtations |
Do ek T

Y

Travel Demand Analyses Conducted

* Measures of Effectiveness (MOEs) used o
compare travel demand modeling results for the

alternative concepls
* Similar top

- varipus land use scenarios

lucted forthe |

+ MOES like VMT, VHT, average spéed, signal
p evels-

delay were exumined al two

= Smdy Arex Arialysis = What is the benellt of the
alternative concepl o the enlire network in the study

anca?

= SR U Analysis — What s the benefit of the alternative

coneept 1o SR ) performance?

B et |

Alternative 1: Add capacity to Road 275 & SR 24@%}2 1

with/without diamond interchange at Five Points ~
General Findings

= Does not improve the overall perfarmance of the network
slgnificantly

. Aélernntivn TA (with diamond insgrehage) 4 betier than Allemative
B o s 5 0 B il 2

* Alieiatiies | A and 1B show loéallz iimpaseitients snty i hee

jniFicantby Benelit aversll neiw e e SR | perfirinans

= Addition of only one Jane i
netwark performance

* Improvements along Rosd 275 do not heve much impact on fhe

performance of SR 1

Due 10 localized nature of inprovements this altemnalive could be

hb on Road 275 is epii

combined with olher possible sllematives 1o schieve berier
performance ;
A1 e e B e Ll

Alternative 2: Commercial arterlal concept with®
separate through & local lanes with grade-separated
diamend interchanges at Five Points, SR 24, and
Rehobath Ave

General Findings C

'-:'Aiteruqlii‘/e'i provides negligible’ ;.0 -
performance improvement in network-wide
MOEs, with some measures deteriorating

+ Network VMT increases

* Network VHT increases
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Alternative 2 General Findings (cont.) m”.

« Significant traffic would result in the local
lanes and lane volumes would exceed
capacity

+ Would result in delays and long lines;
would require two local | lanes and two
express lanes in each direction

+ Capacity issues still remain-at the diamond
interchanges —- this altenalive would work
effectively only if sufficient capacity is
provided (6-7 lunes on overpass, 3-4 lanes

Alternative 3: By-pass roadway concept

General Findings

= Alternative 3A (with grade-separated dismond imerchange i
Five Polnd) provides the most sigaificant benelit 1o future
network-wide travel de’l.wl compared to the olher
aliermatives analyzed

Alternative 3B (whhout a grade-separated lmu:lmm)mmn
greatest benefil to SR 1 performance conipared 1o the offiel
allerratives analyred

= Al theer opticos for this new readway altemative, south of SR
24, provide similar results

Although VMT incicises, VHT decreaned

= More umilic wolld shift 1o by-pass

on ramps, 2 lanes op slip ramps with long
aceeleration & deceleration lanes)
6 e T

MOE:s for Alternatives
% Change VMT & VHT
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l_ljuint effortof Sussex County and DelDoT

State Route 1 Land Use & Transportation Study
Public Advisory Committee #10
Meeting Summary

December 11, 2002

The tenth meeting of the Public Advisory Committee (PAC) included a review of the
transportation modeling process used by the study team and a discussion of the results
from modeling the major transportation alternatives presented at the 9" meeting of the

PAC.

As a quick review, the following alternatives were modeled:

e Alternative 1 — Add capacity to Road 275 (Plantations Road) and SR 24, with or
without a grade-separated diamond interchange at Five Points

¢ Alternative 2 — Apply a commercial arterial concept to SR 1 by separating
through and local lanes, with grade-separated diamond interchanges at Five
Points, SR 24, and Rehoboth Avenue

e Alternative 3 — Create a limited bypass to SR 1 on a new alignment, with or
without a grade-separated diamond interchange at Five Points.

Each of these alternatives would be coupled with a number of shorter-term minor
improvements:
e Intersection improvements
- SR 24 & Road 275
- Road 274 & Road 275
e Intersection realignment
- Road 275/Postal Lane/Cedar Grove Road
e Signal optimization & coordination
- Entire network
- SR 1 between Five Points and Collins Avenue
e Safety improvements
- Add traffic signal at Road 275 & Postal Lane
- Add traffic signal at Road 275 & Road 274

Alternative 1 — Add Capacity to Road 275 and SR 24 .
This alternative was developed as a possible way to help move increased local traffic
effectively through the corridor by providing an improved parallel route on an existing



roadway to SR 1 as an option. The grade-separated diamond interchange at Five
Points would reduce long delays at this intersection, provide better connections to
intersecting roads from SR 1, and improve safety.

However, the modeling process reveals that Alternative 1 would not improve the overall
performance of the transportation network significantly, and that it would yield only
localized improvements. Perhaps of greatest significance to residents of the study area,
improvements along Road 275 would not have much effect on the performance of SR 1.
Including the grade-separated interchange produced better results than leaving the

intersection as is.

Alternative 2 — Apply Commercial Arterial Concept to SR 1

Under this alternative, through lanes would separate traffic headed to Rehoboth/Dewey
Beach and points farther south from local traffic destined for shopping or other activities
on SR 1. Slip ramps would permit traffic to move between the local and through lanes,
and traffic would need to use grade-separated diamond interchanges at three key
locations (Five Points, SR 24, and Rehoboth Avenue) to change direction.

However, the transportation modeling process indicates that this alternative would not
improve performance of the transportation network; in fact, network vehicle miles
traveled would increase, as would the average amount of time drivers would spend in
traffic (vehicle hours traveled). The amount of traffic projected to use the local lanes
would be more than the roadway could accommodate within existing right-of-way; to
work, this alternative would require two local lanes and two express lanes in each
direction. Significant delay would exist at the diamond interchanges in this alternative.

Alternative 3 — Create a Limited Bypass for SR 1 on a New Alignment

This concept was developed to improve accessibility for local residents, reduce traffic
along SR 1, and serve as a connection among activity centers. Without a doubt, it
would provide the most significant benefit to future network-wide travel, according to the
modeling analysis. It would also provide the greatest benefit for SR 1. Although vehicle
miles traveled would increase somewhat, one of the most important indicators of quality
of life as it applies to transportation — vehicle hours traveled — would decrease as local
traffic shifts to the bypass. The various measures of effectiveness show an
improvement in such areas as VHT, average speed, signal delay, and fuel consumption

and economy of 30%-40%.

Reactions to this information included the following:

e Alternative 3 could work if DelDOT adheres to the concept of a limited bypass by
restricting access; the new road should enhance mobility, not real estate
development.

e Sussex County should pass legislation to prevent the land near the bypass from
being up-zoned for commercial development.

e One person suggested we should adopt Alternative 3 and provide grade
separations for SR 24 and US 9 as well. However, the modeling shows these



intersections would have an acceptable level of service without grade
separations under Alternative 3.

Bob Stickels, Sussex County administrator, presented an alternative version of
Alternative 3 that would move the new limited bypass farther away from SR 1. Further
discussion suggested that the new roadway should be near the congestion and SR 1 in

order to relieve it.

In addition to Alternative 3 and the minor improvements mentioned above, members of
the PAC indicated they would like to see the following as part of the improvements that
would occur under Alternative 3:

e Bike lanes

e Sidewalks
e Provisions for public transit, including future consideration of the existing rail

right-of-way for a commuter line (near Five Points area)
e A state law, supported by a county ordinance, that would ensure the new
roadway remains a limited bypass
Upgrading of any tar and chip roads
A grade-separated interchange at Five Points
Interconnectivity, especially among the outlets
Proper signage to the park-and-ride near Country Club Road
Creation of a new park-and-ride lot.

The next PAC meeting will be devoted to reviewing the elements of the draft
transportation plan being prepared for this study.



State Route 1 Land Use &
Transportation Study
* Public Advisory Commiftee Meeting #1)
Wednesday, February 12, 2003, 6:00 PM
Rehoboth Convention Center:
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Meeting Overview

» Review Draft Transportation Plan Elements
* Learn About Next Stcps in the Pro;ccl
‘Development Process -

* Discuss the Upcoming Public Irrformuhon
Meeting
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Other Short-Term Improvements

* Realign Wescoats Corner Road with Rd
269A as a 4-way intersection as result of a
dedication of right-of-way 9

~» UpgradéPavement: ¥
— Roads 283 (Cedar Grove Rd) and 277
(Robbinsvilie Rd) will be upgraded ( 11' travel
langs and 5' shoulders) as per
recommendations from SR 24 sludy

?IAI 5

Other Short-Term Improvements

Transit Service:

— Recommend a park-and-ride usage & plannmg
sludy to determine lhe need for additional
l"acllmes, locations, and. inpael onsludy area
transporlation system

— Recommend 2 detailed study of transil needs

— Rect a better coordination & training of
bus drivers on use of diamond lanes

« Other Short-Term Improvemen

Signage:

= US 113/SR 1 split - one advance advisory sign in
pluce, another needed for rtdundan:y on npp:mch
- tosplit. F

- Use reil-time electronic signat US 1 INSR r spl:t
to provide travel delay information

~ Improve signage for 1B into Rehoboth Beach

— Improve signage for park-and-ride near Country

. Club Road.

| BT J SIS Lo
_ % | SR 1 Cross Section Showing (9475 | 2
Improvement Concepts i Bicycle/Pedestrian Improvements Cedar Grove Realig & Signalization
Mid-Term Existing Proposed Cancept b
| | Postal Lane and Cedhar Grove | Realipn, signalize, and provide
* Bieycle & Pedestrian flmpmements ! mmaupsawhmmn lanes for birping
AlongSRA s Tt | mem (s drora ; }
« Realignment of Postal Lnne-'(f ar Gﬂivi [ ¥
and Plantations Road intersection ) ~
Signal phasing and timing
finformation developed;
_:md.'fyna’um.ﬂmuuninu
L .--T—. L L i B L 1 —J
Cedar Grove R . f Example of Diamond Interchange I~
Major Improvement Concepts™ " e
Long-Term
« Grade-separated dlamond interchange at
“5 Points™ 1 "
e Controlled access road to the west of SR 1
- SR 24 widening (to four-lane section) in study
area
pmsviesemee) Les

e st s S




Grade-Separated Diamond S
Interchange at “5 Points”

Existing Proposed Concept
»At-grade signalized rGrade-separated dismon
intergection with a 4-phase | interchange. v
sifpal conrolling all “Twn 3-phate traffic signals 1t

movements 3t the intersection | either end of the US 9/5K 13
overpass to handle traffic from
these roadways and the SR 1
exit ramps

*Through traffic on SR 1 would
pass under the overpass

o -

Grade-Separated
Diamond Interchange :

Study has determined:
— The cycle length, phasing and timings
needed ruyral =

— Lane configuration needed (left- or right-
turn laries and storage lengths)

- Ramp lengths

.

Controlled Access Roadway m‘_

without delay.
. a1 i Lt e e IR e L=
pc
|._‘l'_.E 2 |
Other Intersections with Parkway |
* US 9, SR 23/285, Rd 277, Rd 283, SR 24, 1
Rd 274, Rd 273 | i
oaw E v
+ ‘Study Hias decerminea: .
— All require signallzation e
— The eycle léngths, phasing and timings needed —
- Lane configurations needed (left- or right-lurm lanes
and slorage Jenglhs)
s = = S e

Land Use and Policy Recommendations

+ Development Patterns: To fulfill the terms of the
memorandum of agreement, Sussex County will:

- Incarporate by amendment compact, mixed-ute sctivit
centers as lh?"pul‘md patiern :rma development ln’éun;ul
Sa;ﬁnmwhﬂgqmcuugmc‘,m__ : a

_— Amend the Future Land Use map in ihe Susséx County.
Comptehensive Plan 1o show the general Iocations of compact,
‘miked-use activily centers based on the prefemed land use -
s2erario

- Adopt aad implement & zoning ordinance, zoning map, and
subd?vitiulm" P i for the devel g Pnr
compact mixed: use nelivity centers

- Usea volunlary program of transfer of development rights as 3
tool (0 implement compact, mixed-use activity centers and
Livable, smart growth

e e e ]

Land Use and Policy Recommenda

* Interconnectivity:

— Commiercial Uses - Highway Corridor Overlay
Zone - Mpdify existing gounty ardinance to
sirenglhen requirements for cross-access easements
and interconnections by providing belten gudince
on the pl. of these ins

- Residential and Mixed-Use Development ~ Take
proactive role in the review of development
propesals to ensure that an internal local street
network is ereated for larger projects to improve
access among buildings and adjacent land uses,
develop intercanncetivily guidelines

| XY ]

Land Use and Policy Recommendations ’

> Urban Design: Develop urban design standards o
address the sireet realm of buildings, parking,

ping — ify is
y med, it may be possible to redevelop SR 1 ina
mansier: thal is more urban in character ~“reinvent

the suburban strip’ .

+ Controlled Access Parkway: Declate it limiled
Breess, prepare a corridor preservation plan and a
d S ‘Cm- . d') ke I.‘ielDO'L

and Sussex County regarding up-zoning along |

parkway and coordinated development review

T Tt |




|

2 Studies Emanating from the SR lm‘ DelDOT P ¢ Pineli
Land Use & Transportation Study - rojec peline
N in th Plpsiine $iap Wk Azthvity Tiene Frame
ext Steps n the 1. "5 Poinis™ G Q . ‘Work with the Pl lo
3 rude Sep & Local Ci Datinn Predtem,
! ; Priect Deviboraant’] © aten. o | ¢ [2meia]
Tra“sl) ortation.D BVE[OP ment 2. Comtrolled Access Parkway Alighmient to SR 24 _ R [orir o] S
Process 3. Conirolled Access Road Alignment - from SK 24 e o RN Ty
Bt 'I'—
4. SR 1 Bicycle/Pedestrian Imp o O LT .
5 npeeesnant
5. Park-and-Ride Ussge and Planning
H . * Fundng ko sach 1ieo Dased on relafvs pionbe
& ‘Transil Needs o 8 o Appa
lﬂ]l—lu ﬂlﬂ“'"—-\ﬂblﬂd B Ll e 1 l-’-l.' R e el

Compliance with National = |
Enviranmental Policy Act (NEPA) i

Envis 1A or Envi |
Impact Statetent, dependmg on extent of effects
anticipated on: L k.|

~ Nttt Bvieime ~ wildiife; vegc:nudn wmer&'air
quality, wetlands & floodplains, elc. &
« Land use - land acquisition & displacement, pml:la.nds. \
farmland; consistency with other plans, etc

SR 1 Land Use &
L Transportation Study...
TR Remaining Tasks

Remaining Tasks i

1. Maﬂlng Househol s on
<5 ”ﬁ?orma on Meetliig -

2. Public Information Meeting
- 3. Final SR 1 Newsletter

Upcoming Public Information
Meeting

bt o e sty Pt |

» —hslm&mhn:o]omm! :
deslietics/visunl impacts, communily s l?:h“ T“'W'f“!._krpo"
phion, enviranm J\ISIIEI.‘ pedestrians/bi Ey S
|—15n¢i U . e i i 1 j TS Sl A A . =
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Public Information Meeting

* Date: Saturday, March 1,2003
- Time: 11 AM to 3 PM, gpen-house format with

by questions and answers
+ Locatiori: Cape Henlopen High Schoot
» Agenda: Draft Transportation Plan Elements

presentations at 12 noon and 1:30 PM; followed.

[F

Additional PAC Member
Comments

| T D




Mnlnt effu-rtof Sus_sﬂtoul:tya nd DelDO‘l'

State Route 1 Land Use & Transportation Study
Public Advisory Committee #11
Meeting Summary

February 12, 2003

The draft transportation plan elements were presented and discussed at the final
meeting of the Public Advisory Committee (PAC).

They include:
e Short-Term/Immediate Improvements
* |mprove signal phasing
- SR 1 & Rehoboth Avenue
- SR 1 & Dartmouth Drive/Kings Highway
Increase turning lane length — Plantations Road & SR 24
Install signal — Plantations Road & Road 274
Realign Wescoats Road with 269A
Upgrade pavement — Roads 283 (Cedar Grove Road) and 277
(Robbinsville Road)
* Improve signage
- Additional travel sign at US 113/SR 1 split
- Real-time travel information — US 113/SR 1 split
- Better signage for 1B into Rehoboth Beach
- Signage for park-and-ride on Country Club Road
= Complete signal coordination & phasing on SR 1 (anticipated 10%
improvement)
e Mid-Term Improvements (within 3 years)
= Bicycle & pedestrian improvements along SR 1
* Realignment & signalization of Postal Lane/Cedar Grove Road &
Plantations Road
e Long-Term Improvements (beyond 3 years)
* Grade-separated diamond interchange at “Five Points”
* New controlled access parkway
* SR 24 with four lanes in study area
o Land Use/Policy Recommendations
* Development patterns
- Incorporate mixed-use activity centers in Sussex County’s
Comprehensive Plan



- Adopt and implement ordinances to provide for the development of
activity centers
- Use a voluntary program of transfer of development rights as a tool to
implement activity centers and livable, smart growth
* |nterconnectivity
- Modify county ordinance to strengthen requirements on placing cross-
access easements and interconnections
- Take proactive role to ensure an internal local street network is created
for new larger projects to improve access; develop interconnectivity
guidelines
* Urban design
- Develop urban design standards to address buildings, parking,
sidewalks, and landscaping
» Controlled access parkway
- Declare it limited access; prepare a corridor preservation plan

These transportation elements, and a review of the recommended land use plan, will be
presented at a public information meeting scheduled for March 1 at Cape Henlopen
High School from 11 am to 3 pm, with presentations at noon and 1:30. All PAC
members are encouraged to attend.

The following areas were discussed regarding the transportation elements presented:

* The longer turning lane recommended as a short-term improvement for
Plantations Road can be accommodated within the existing right-of-way.

* Most PAC members agreed that the new proposed parkway should be legally
designated as controlled access. DelDOT agreed that it would take any actions
necessary in coordination with Sussex County.

* One member would like to see additional diamond interchanges at US 9 and SR
24.

e Any park-and-ride studies should be conducted with full understanding of other
ongoing activities, particularly at Five Points.

e If for some reason the recommended parkway is not constructed, DelDOT and
Sussex County would have to look for another solution. Doing nothing would be
unacceptable. The best way to see the new roadway built is to support it at
public meetings and through letters and emails to the Department and County.

e Lawrence Lank explained that Sussex County will be implementing ordinances
and design standards and reviewing new developments for interconnectivity.

The entire study team would like once again to thank each and every PAC member for
working with us on this lengthy effort. All your time and trouble are appreciated.
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State Route 1 Land Use/
Transportation Study

A Joint Effort of:

Sussex County
and the
Delaware Department of

Transportation @ DeIDOT

Why This Study?

The resort area continues lo grow at a rapid rale
By 2020, 33,735 more people will live in Sussex
County — many of them in the resort area — and
more than 5 million will visit each year.

Why This Study? (cont.)

= Local residents already find getiing from
here to there tough during the tourist
season, if SR 1 must be used.

= Despite many lmpwvnuu:nl.s. SR 1 will not
be able to handle the :

Study Approach

Build on the resulls of the Grid Concept Study
completed in 1999 to develop a Land Use and
Transportation Plan in the SR 1 corridor between
Five Painis and Rehoboth/Dewey Beach

Define desired growth [~ r O ,. i
and the transporlauon E

Study Objectives

Increase local mobility by developing
alternate road linkages and connections

Provide a variety of ways to travel
Reduce congestion
Improve safety

expected traffic. fgs;::;:; iy  Maintain the character of the study area
+» Altemative solutions = Gain public acceptance of study
must be created. recommendations
Public Advisory Committee .
y PAC Purpose and Role Grid Concept Study

PAC)

= 30+ representatives of state, county, and
regional agencies, public interest groups,
and the general public

= Will meet 9 times
during the 18-month
study

« Represent their constituencies, advise

DelDOT and Sussex County about issues
and concems regarding the study

Work with DelDOT and Sussex County to
identify feasible solutions to meet study
objectives

Act as liaisons to “home” organizations ~
communicale study findings and solicit
feedback

» Five projects were idenlified; they are not part of
the cwirent study
= Now in pre-design:
- Nassau pedestrian/bicycle connection
— New third lane and widesiing of shoulder on southbound
SR 1 from nonh of Five Points 1o north ol SR 24
- Rehobolh enlrance improvements
+ Scheduled for project develop in FY 2003:
— New bike/ped connection belween Old Landing/Airport
roads & Rehoboth/Dewey Beach
~ Park-and-ride lol north of Five Poinls




Work Plan Elements

* Develop 3 land use scenarios — current, high
and low — and forecast resulting traffic

e Il

Land Use & Traffic Scenarios

Different land uses create
different amounts of traffic
(numbers of trips).

The number of trips is identified for each new
development, with assumplions about how vacant
properiies will be developed.

Existing traffic is projected lo show what traflic
would be like in 2025,

The tralfic that would be created by the new and
assumed uses is added

Land Use & Traffic Scenarios
(cont.)
= A transportation model predicts where this

traffic would travel on the roads and shows
how well it would flow.

« The result — a clear indication of where
improvements are needed in the future.

Work Plan Elements (cont.)

» Idcntify cnvironmental issucs & concems

Work Plan Elements (cont.)

Identify the transportation impacts & define
the Lransportation system for each scenario

Better define the most feasible components
from the Grid Concept Study
T

Wl

i
B

Work Plan Elements (cont.)

* Recommend a land use plan

« Identify the transportation system to serve
the land use plan
~ Roadway alignments
- Roadway widlhs

Work Plan Elements (cont.)

» Identify additional transportation
improvements — bus, bicycling, walking

Work Plan Elements (cont.)

+ Prioritize improvements for project
planning & development
— Immediate
— Short lerm
— Long term

‘Work Plan Elements (cont.)

Sussex County:
Include the study findings in its
Comprehensive Plan update

DelDOT:
Commit to a plan for constructing roads &
other transportation improvements within
same 20-year planning horizon used by
county




Project Schedule

Pegject Schedule

Ways To Stay Involved

« Adtend the other three public information meetings —
like: this one = where study findings will be discussed.

» Get on our mailing list P
for newslelters and %é’w’lﬂedfﬂﬂs

¢ Check Sussex County's web sile for newsletters and

announcements (www.sussexcounty.net).
« Ci icate with PAC ib




Land Use & Transportation Study
Ajoint effart of Sussex Countyand DelDOT

Public Meeting Summary

Cape Henlopen High School
August 15, 2001

Below is a summary of the question-and-answer session following the
presentation introducing the SR 1 Land Use/Transportation Study. Individual
comments made during the open house segment of the meeting, as well as
comments received in writing during the meeting and from the newsletter
comment card, are summarized in the study issues log.

Question: How many members of the PAC are residents of
Sussex County? Is there room on the PAC for more
members?

Response: About eight PAC members identified themselves as

residents. Several other Sussex County residents
who are PAC members were unable to attend. Most
of the other PAC members represent key agencies
that have an interest in the study. Anyone can attend
PAC meetings; the public will also be given the
opportunity to speak at these meetings.

Question: When will other public meetings be held?

Response: We have indicated the timeframes for public meetings
in the newsletter and on the schedule board. Specific
dates have not yet been set.

Question: Are you planning to change land use and zoning?
The grid will generate more traffic. You do not appear
to be looking at the larger impact on quality of life,
why tourists come here. SR 1 now looks like
Anyplace USA. How is this proposal in any way
consistent with the Governor's agenda, a Livable
Delaware? This is the opposite of trying to contain
sprawl. It will make realtors and developers happy.



Response:

Question:

Response:

Question:

Response:

Question:

Response:

Comment:

Question:

Response:

Comment:

Comment:

This area is growing. It will need a transportation
network. The area has been designated as a growth
area in Sussex County’s Comprehensive Plan.
“Livable Delaware” requires that DelDOT provide
access and mobility.

The grid system takes interstate traffic through
communities. We will need a car for everything. How
does this study address that problem?

This study is intended to provide mobility to the
people who live and work in the area. It will also
address providing alternate modes.

According to the newsletter, DelDOT is fixing the
signal timing on SR 1. What kind of progress has
been made? This could help to bring some
immediate relief.

The infrastructure is in place and the system is up and
running. We are now working to program it correctly.

Is the signal system entirely electronic? Is there any
feedback mechanism to reflect real-time traffic
conditions?

DelDOT flies over these intersections on summer
weekends, and people on the ground are monitoring
the effectiveness of the system and making
adjustments as needed. Please let us know about
any signal problems you are experiencing.

Route 1D has already failed. You are going to trap us
in our homes. The traffic to Bethany and Fenwick
needs to use US 113. DelDOT should assist
Rehoboth Beach in building a parking garage.

Builders are changing AR1 zoning to commercial.
How are you going to address that?
There have been very few rezonings in recent years.

You can't do anything with the roads without a firm
land use plan. Farmers are being put in the position
where they want to sell because development is going
in all around them.

As a farmer | object to your suggestion that | can’t sell
if  want to. A lot of the Townsend land was
grandfathered in.



Comment:

Question:

Response:

Comment:

Comment:

Comment:

Comment:

Question:

Response:

Question:

Response:

Slot machines on the ferries, which are not used
during the winter, would raise money for farm
preservation efforts.

You need to check out what goes on in Sussex

County Council.
Council is not rezoning for commercial.

| would like to speak in favor of DelDOT. Every
highway that feeds into this area has been
dramatically improved. Others are coming here for
the same reason the people in this room did. You
can’t stop development. We are now in a state of
crisis. The grid system is a partial solution. People
are creatures of habit. For example, there is an
alternate entrance into Rehoboth Beach, but people
don’t use it.

| remember when there was nothing here, nothing to
do except for the beach. | welcome development. it's
mostly people from elsewhere who want it to stop.

DelDOT has messed up 5 Points so it's even worse
than it was. We need overpasses, underpasses, and
cul-de-sacs. That's the only way to handle the
additional 1500 houses that are planned. We should
stop townhouses from being built on Savannah Road,
which can’t handle the traffic.

| would like to formally request that DelDOT look at
these roads as a system. In particular, it should look
at the area that includes the Grotto entrance, the
proposed development opposite Lowes, and the
intersection with Wescoats Road.

Is there a possibility of getting train service here?
DelDOT is initiating a feasibility study for rail
passenger service from Wilmington to Dover. Rail
service is not anticipated in this area in the near
future.

You say we should communicate with PAC members.
Are their telephone numbers in the newsletter?

No, we don’t want to intrude on their personal lives
since they are already donating a lot of time and



Comment:

Question:

Response:

Question:

Response:

effort. If you contact us we will see that the person
receives your request and can follow up with you.

Please consider putting in at least one service road
instead of widening SR 1.

Are the maps displayed here available on the

Internet?
No, they are still a work in progress. No grid lines
have changed since the 1999 study was completed.

Why are developers required to dedicate right-of-
way?

The county can’t require that; it is a voluntary
program. The state can request it, but cannot insist

on it.



State Route 1 Land Use &
Transportation Study

February 6, 2002
Public Information Meeting

A Joint Effort of:

Sussex County
and the ;
Delaware Department of

Transportation @& DelDOT

Meeting Overview

Learn tonight about:

- The project work plan

—Land development & traffic trends in the
study area

- Traffic impacts of the Base Land Use
Scenario ---forecasts for 2007 and 2025

‘Why This Study?

The resort area continues to grow at a rapid rate
By 2020, 33,/35 more people will live in Sussex
County — many of them in the resort area — and

more than § million will visit each year,

‘Why This Study? (cont.)

« Local residents already find getting from
here to there tough during the tourist
season, if SR 1 must be used.

 Despite many improvements, SR 1 & other
roads will not be able to handle the
expected traffic.

= Allemative solutions
must be created.

“Changes Through Time”

Sussex Counly
2000-2025:;
Change in
Population
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Study Objectives

* Increase local mobility by developing
alternate road linkages and connections

+ Provide a variety of ways to travel

* Reduce congestion

* Improve safety

* Maintain the character of the study area

* Gain public acceptance of study
recommendations

Work Plan Elements

= Develop land use scenarios — a base and
alternatives — and forecast resulting traffic

Land Use & Traffic Sr.enarms

DifTerent land uses create
different amounts of tra(lic
{numbers of trips),

The number of trips is identified for each new
1 aboul how vacant

with
propenles W|ll be developed.

Existing trafTic is projecled to show whal traffic
would be like in 2025,

The traffic that would be created by the new and
assumed uses is added

Land Use & Traffic Scenarios
(cont.)

* A transportation model predicts where this
traffic would travel on the roads and shows
how well it would flow.

* The result — a clear indication of where
improvements are needed in the future.

Work Plan Elements (cont.)

= Identify environmental issues & concemns




Work Plan Elements (cont.)

* Recommend a land use plan

« Identify the transportation system 1o serve
the land use plan |

- Roadway alignmenls
— Roadway widths %

Work Plan Elements (cont.)

» Identify additional transportation
improvements - bus, bicycling, walking

Work Plan Elements (cont.)

» Prioritize improvements for project
planning & development
— Immediate
- Short term
— Long term

Work Plan Elements (cont.)

Sussex County:
Include the study findings in its
Comprehensive Plan update

DelDOT:
Commit to a plan for constructing roads &
other transportation improvements

Public Advisory Committee
(PAC)
= 30+ representatives of state, county, and
regional agencies, public i groups,
and study area residents
« Have met 5 times since
June 2001
» Meet about every
6 weeks

SR 1 Study Travel Model
Methodology

FA1 (1) Coliect data regarding truffic coants ard sider Information sbout the
rendway systam in the Stady Arvs.

§7] 145 Lolteer duta erom Sussea Coumy on axisdivg, approved, and
prepesed resldsndlal and commareial land developmerd In tha Study Area.

/1 () Estiamte whare aind haw many new vehicls irips will be sdded to the
readway aystem wih fature devslopment.

A w — s Bais Land Use Sevasria.

] (5 Amiyzs traffic Impacts of Buse Land Use Scrmmrie {driay, speed, polintien).

£7] () Report Gndings to Prblic Advisary Cemmities (PAC) aod public
o el w cummard.

O o amy v Tond

What is the Base Land Use
Scenario?
» Base Land Use Scenario represents the
“base case” for the study; a benchmark
= Base Land Use Scenario includes:
- currently in place development
— new development under construction
— & proposed development in the review process

(both residential and commercial)
= Represents what is most likely to happen in
the study area

So How Much New & Proposed
Development is in the Base
Land Use Scenario?

» 3,129 new residential units
= 100 acres of new commercial properties

Traffic Impacts of the Base Land
Use Scenario

Performance in 2007 of most signalized inlersections
within study area will deleriorale compared lo 1998

— Longer delays and longer lines in 2007

~ Only 3 signalized intersections will conlinue Lo operale about

the same in 2007

Major collectors and arterial streets feeding local trafTic
to SRt will experience longer delays and lines in 2007
Movement of local traffic will be greatly affecled in
2007
By 2025, all signalized interseclions will (ail in their
operation and congestion and delay will be rampant




Some Other Traffic Measures

Traffic Measures

Percentage Change

LOOked At Traffle - 2007 Forecast for | 2025 Forexast for T - TR T
. .. . p a: al Jye rafTic Mensure o ‘arecasl | 1998 1o ‘orecas|
= Vehicle Miles Traveled (VMT) - total miles . :-ﬂ:fm g’:.as::.:'n:d Is’::::l: Land O for the Baso Land Use | for he Base Land Uae
driven by all motorists — a key statistical — f‘;:;"“ f‘;";""
i nge
measure of motor vehicle travel VMT 20904 52,465 65,726 (+11,561) (+24822)
« Vehicle Hours Traveled (VHT) - total VHT 2940 552 5256 Changetn VHT | +82% +214%
DS : {+2,412) [+6316)
number Or thlrS Spenl d.er'll'lg by motorists Avernge Speed  [13,91 MPH 980 MPH 210 MPII Change In Averuge | 42% -96%
= Average speed — average motor vehicle Sperd (4,11 MPH) (681 MPH)
speed
. Decrease in Average Speed :
Increase in VMT and VHT gesp Conclusions
(@ kst | eawy o
" o + Traffic measures indicate the existing
| P roadway network cannot sustain the traffic
Base Lana Ure resulting from the 2025 Base Land Use
rario .
€1 3835 Furersst for the Scenario
et Lawa Uic + Overall, measures indicate a highly
deteriorated quality of life




Land Use & Transpgnaliuqlsllllu:ﬂ}l_
Ajoint effort of SussexCountyand DelDoT

Public Meeting Summary

Rehoboth Convention Center
February 6, 2002

Below is a summary of the question-and-answer session following the
presentations. Individual comments made during the open house segment of the
meeting, as well as comments received in writing during the meeting and from
the newsletter comment cards, are summarized in the study issues log.

Question:

Response:

Question:

Response:

You are showing conditions for 2007 and for 2025. Are you
assuming that DelDOT can do nothing in the next 23 years to
improve the situation?

These numbers are being used for planning purposes. DelDOT
has a number of projects under construction and in the pipeline
and it will continue to address transportation needs throughout
the state. We use 2025 as a target date; we must think now
about the future and what kinds of improvements we need to put
in place to avoid the kinds of traffic impacts that are likely to
occur if we do nothing or if we do not take a comprehensive
approach. One of the goals of this study is to determine what
assumptions should be made about land use so DelDOT can
develop a transportation system that supports it. Discussions
about shaping land use are necessarily long range in nature.

Has DelDOT done research on the percentage of traffic that is
going to places like Ocean City versus the traffic that has the
study area as a destination?

Our model shows that about 28% of the traffic on SR1 in the
study area is through traffic. We believe much of that traffic will
choose alternate routes once the capacity of SR 1 is exhausted.
It is important to note that this study is concerned about local
generators of traffic; at the rate at which the area is developing,
local traffic will be enough to cause very severe congestion in
the future, as well as all the other issues related to it such as
more accidents and air pollution.



Comment:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

We have consistently underestimated growth in the past. We
should build a structure that will accommodate high volumes of
traffic first and then the land uses will follow.

Haven'’t these studies been done before?

Studies have been done; in fact, this effort is a follow-up to a
grid concept study that was done a few years ago. The
difference here is that instead of letting land use proceed and
then building transportation to support it, or building highways
before the area is fully developed, we are trying to marry land
use and transportation so both proceed simultaneously. We
believe this approach will give us the best vaiue.

What influence can DelDOT have on Sussex County? Can
DelDOT demand changes?

Sussex County and DelDOT are partners for this effort. We
have a memorandum of agreement that commits each of us to
implement the results of a publicly supported plan.

Why is Sussex County allowing development to continue?

In the early 1970s, Sussex County designated the SR 1 corridor
for commercial development, and this designation remains.
Sussex County does withhold approval on developments that
appear to infringe on the quality of life in the area.

What is the timetable for this effort?
This study will be completed this fall. The timetable for
implementation will depend on the plan that is developed and

adopted.

Why didn’t the state make other safety and operational
improvements when it blacktopped SR 1?

DelDOT has a number of ongoing projects that will improve
safety and traffic flow on SR 1, such as the third-lane addition.
A representative of the State Police also serves as a PAC

member.

Do you have any figures on how much traffic the outlets

generate?
We don’t have them here, but we will get them to you.

Does DelDOT have figures on the impacts of the Dover
Bypass?

Local traffic appears to move better, although that will probably
change as development continues.



Comment;

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Please uninstall the computer that controls the traffic signals on
SR 1. It's terrible.

How is this study being incorporated in other planning
documents such as DelDOT's Capital Improvement Program
and Sussex County’s Comprehensive Plan?

Elements of this study can be incorporated in both processes
even before the study is completed. The results will be explicitly
incorporated in future versions.

Will Sussex County change the boundaries of the Development
District in its updated Comprehensive Plan?

The Development District will not include any of the lands that
have been designated as environmentally sensitive.

Why does DelDOT consistently sign off on “no negative impact”
from the development it reviews?

DelDOT does not sign off on every review, and often the
Department recommends changes needed to make the
development acceptable from a transportation standpoint.

Is there any commitment to the results of this study?

The commitment takes several forms. The involvement of the
Public Advisory Committee and the general public should
ensure that any plan developed is supported by local residents.
The role of Sussex County and DelDOT is primarily to help
narrow the list of changes and improvements being considered
by identifying what is possible from a fiscal, practical, and
environmental viewpoint. The memorandum of agreement
between the county and the state is a formal commitment to the
study results.

How likely is it that this plan will be implemented?

The plan will be implemented, although the time frame is
unknown right now. DelDOT has made a big investment in this
study with the expectation that it will result in actual projects.
Also, Sussex County’'s 1997 Comprehensive Plan and 2002
Long-Range Transportation Plan include mobility elements that
have been acted on. Sussex County is eager to see projects
that will enhance transportation in the area.



Comment:

Question:

Response:

Question:

Response:

Question:

Response:

| believe the improvement that results from this study will have
to be major. Adding a lane here or there will not solve the
problem. I'm afraid it will take a devastating storm to get
DelDOT and Sussex County to recognize the transportation
problems in the area.

Are there places elsewhere in Delaware that exhibit the traffic
conditions projected for this area in 20077

Some areas in the northern part of the state are approaching
those conditions.

Has DelDOT conducted other studies like this in the Wilmington

area?

The closest example is the Churchman’s Crossing study. We
are hoping that this current study will be a model for similar
studies in other parts of the state.

Are you considering public transit for this area?
That will be an important element of the land use scenarios. A
certain density must be achieved to make public transit

practical.
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A Joint Effort of:

Sussex County
and the 4
Delaware Department of

Transportation & DelDOT

Meeting Overview

Learn tonight about:
« The use of Activity Centers to focus
land use
* The effect of Activity Centers on
transportation in 2025
« The environmental screening process

Review — Study Objectives

« Inurease local mobility by developing
aliernale road linkages and connections

« Provide a variety of ways to travel

» Reduce congestion

¢ Improve safety

« Maintain the character of the study area

= Gain public acceptance of study
recommendations

Review — Work Plan Elements

« Develop land use scenarios — a basc and
alternatives — and forecast resulting trafiic

[ =l T
s

Review — Work Plan Elements (cont.)

» Identify environmental issues & concerns

2

Review — Work Plan Elements (cont.)

= Recommend a land use plan
+ Identify the transportation system to
serve the land use plan

—Roadway alignments
dae.,

— Roadway widths

Review — Work Plan Elements (cont.)

» Identify additional transportation
improvements — bus, bicycling, walking

Review — Work Plan Elements (cont.)

Identify and prioritize improvements {or
project planning & development

-~ Immediate

— Short term

— Long term




Study Implementation

Sussex County:

« Refer to study in its Comprehensive Plan update

» Consider findings of study for ordinances

DelDOT:

« Commit (o a plan for constructing roads & other
{ransportation improvements

« Enter projects into DelDOT’s Plpeline Process
(competing against projects statewlde for
funding)

Review — Public Advisory
Committee (PAC)

« 30+ representatives of state, county, and
regional agencies, public interest groups,
and study area residents

= Have met 8 times since
June 2001 e ——

« Meet about every g
6 weeks

Land Use Scenarios

% 3| A growth scenario
that depicls
complete "*build-
out” of the study
area in a more
© compact mixed-use
settlement patiern
that also reduces
residential densities
“ outside the centers
1o help preserve
open space and

The PAC recommended 1his land use
scenarto a3 the bash for future
development In Sussex County. farmland.

development

Mixed land usves; iresled
focal polnts or gathering
polnts

Design at a pedestrian scale
Walkable & bikeable
neighborhoods

= Creales housing
opporlunities & choices
Helps make transit feaslble
Reduces auto dependency
Helps reduce infrastructure
cosis

Base Land Use Build Out to
. i Plan Scenarlo
Land Use Scenarios Seenar
A limited A 5""?’“‘“‘;
owth scenario that
The PAC analyzed & compared (he f:maﬁo that depicts
following scenarios: assumes only czrrﬂele( )
“build-out” of
* Base Land Use Scenario S:f:::;"ﬂ:l" the study area
* Bulld Out to Plan Scenarie construction under the
« Activity Center Scenarlo and in the existing zoning
pipeline. and land use
plan.
7] Activity Center C
o] . enter Concept -
R, Scenario 3 Sns,,i,,,.,.f,,,,,,,,d Elements of Activity Center

Land Use Scenario

— Four multi-use centers west of SR | between SR 23
and SR 24, including onc near new school site and
one near new Beebe center

~ Neighborhood retail & a mix of housing types in a
more compaci form with open space

— A reduced density of dwelling units/acre on land
outside activity centers; balance of density transferred
into centers

— Commercial land develops as now zoned (same as
“Build-Out to Plan” scenario)




Trip Generation for Base,
Build Out to Plan,
& Activity Center Scenarios
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Why PAC Chose Activity Centers:

* Reduce the number of titnes a person must travel to SR |

Reduce the number of aulo trips

Provide walkable and bikeable neighborhoods

Help make public transit feasible

Help reduce infrastructure costs ~ water, sewer, and local
roads

Promote a sense of community

= Help preserve open space & farmland

Preliminary Environmental
Screening

Preliminary Environmental
Screening Goals

»  Identify existing environmenlal issues

*  Develop and shape the transporiation plan
stralegies

*  Avoid or minimize adverse environmental
impacts




Preliminary Environmental
Screening Process

» Data collection
. i ] inventory
» Transporiation strategy screening

Preliminary Environmental

Inventory Data
i Grelegy ma3els = State Agricutoral Distriets
« Gresmdwater = Btate Agricsttars! POR Distrivis
+  Sumen Capnty Rechargs Arras *  NatereFrosermy
© Water Quathy Conservation Exsements
+ Watenheds *

 Witlaads (SWANF}
. N

*  Endangeryd and Thpratensd
Furrstad Absss

Natarad Arvas favratery .
4 Rrserved Opra Spmce .

Preliminary Environmental
Mapping
Wetlands and floodplains
Wellhead p ion/ground harge areas
Agricultural resources
Historic resources
Parklands/open space
Known/potential contaminated sites
Threatened and endangered species

Use of Preliminary
Environmental Data To Screen
Transportation Strategies

« Comp of overall evaluation matrix

« Develop and shape transportation strategies
+ Eliminate fatal flaws

+ Assess permitability

+ Avoid or minimize environmental impacts

Next Steps
= Complete envi I g
* Develop transportation plan & present to
PAC and public for review

« Finalize transportation plan & present to
PAC and public
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Public Meeting Summary

Virden Center
September 18, 2002

Below is a summary of the question-and-answer sessions following the
presentations. Comments received in writing during the meeting and from the
newsletter comment cards are summarized in the study issues log.

Question:

Response:

Question:

Response:

Question:

Response:

Comment:

Response:

| am a resident of Plantations Road. Are you planning to siphon
some of the traffic from SR 1 onto this road? Also, | understand
the SR 24 study calls for capacity improvements to Plantations
Road. Can you tell me what that could entail? Will they tear
down our houses?

Any recommendations that came from the SR 24 study are
conceptual only. Although capacity increases may be required,
it is too soon to know what form they might take.

An expansion of Plantations Road to four lanes would place the
road within five feet of my townhouse. What happens to my
sense of community and open space then, and especially air
quality? That's an adverse effect on my quality of life.

Once again, we do not know what will happen to Plantations
Road in the future.

| live in Edgewater Estates and | would like to object to the
pollution and noise that would result from the construction of a
700-car parking lot (park-and-ride) near my property.

That location was originally identified during the old grid study,
but it probably will not be used. Construction may take the form
of several mini park-and-ride facilities. No specific sites have
been identified yet.

DelDOT puts everything into a funnel. You need to build
connections that give us alternatives to SR 1 now.
This study is addressing that need.



Question:

Response:

Question:

Response:

Comment:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

It's foolish to assume that build-out is the only possible result.
Also, where is the open space in the Residential Planning
Center now being built at Five Points?

There is a lot of open space. | can show it to you on the plans if
you are interested.

Is the grid system still on the table?

Some pieces of the grid study have been implemented; some
builders have voluntarily made provisions for connections to be
built. To the extent we can, we will build connections so all
travel does not have to take place on SR 1. We do not have
any legal authority to insist that developers set aside land for
rights-of-way. Some projects from the grid study are also
underway: the widening of SR 1 to three lanes southbound
between Five Points and SR 24, a bicycle/pedestrian project in
Nassau; and a study to identify improvements to the entrance to
Rehoboth Beach.

DelDOT should build a cloverleaf at Five Points. You have no
business going down Plantations Road.

Why do you think people will use buses and walk and bicycle 20
years from now when they don’t do that now?

Activity Centers will provide the kind of density that could
support public transit and the kinds of bikeways and sidewalks
that will enhance bike/ped as attractive modes.

Why can't you put a moratorium on development?

This is the kind of issue that should be raised with Sussex
County Council at the October 1 hearing on the Comprehensive
Plan. Many people in this area view their land as an
investment; we can't just tell them they can’t sell to a developer

after all.

Why is Sussex County considering expanding the Development
District?

The Comprehensive Plan expands only the environmentally
sensitive developing area, not the Development District where

the density is higher.

Why doesn’t the Comprehensive Plan increase the amount of
environmentally sensitive land on the west side of SR 1?

The hearing on the Comprehensive Plan is October 1. You
should make your feelings known there.



Question:

Response:

Question:

Response:

Comment:

Question:

Response:

Question:

Response:

Question:

Response:

Comment:

Question:

s this plan all DelDOT’s? How many PAC members actually
live in the study area?

At last count, about 17 PAC members live here or have this
area as their primary professional responsibility. The
newsletters and a board in the lobby list their names and the
organizations they represent.

Are you saying people won’t continue to go to Lowes, the
supermarket, etc., if Activity Centers are developed? | don't see
how they will reduce travel. | also doubt if retail stores will take
the chance of moving into a center.

Activity Centers are designed to eliminate or shorten some of
the trips, certainly not all of them. This concept has proven
successful elsewhere. In fact, a Food Lion and a bank have
already committed to the Village of Five Points, which is being
developed in line with this concept.

This study should include a sustainable conservation scenario
that would account for such phenomena as global warming.

How much of the new development would be captured using the
Activity Center scenario?
About half.

What will these Activity Centers do for the beach?

This concept cannot solve all the problems in the study area. It
is also not the only work DelDOT is doing in this area. Other
projects (such as improvement to the entrance to Rehoboth
Beach) are underway and many transportation improvements
are expected to result from this study.

This land use plan seems too anthropocentric. It doesn’t

address ecosystems.
Those kinds of issues should be taken up with County Council

in relation to the Comprehensive Plan.

You should follow Oregon’s approach. You should buy up all
the undeveloped land and create greenbelts. This would
enhance ecotourism, create groundwater recharge areas, make
agriculture more viable, etc. Activity Centers are too
experimental.

Will all the Activity Centers include only new development?
Won't that take a long time? What do we do about problems

today.



Response:

Comment:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Yes. Other studies and projects are also underway. This study
will include both short-term and long-term recommendations.
Some of the less complex problems can be addressed right

away.

The State Planning Office (and all state planning offices) are
forcing development into areas that already have congestion.
The development you propose should be farther inland. The
towns here don’t have the excess infrastructure required for
more development.

Land use issues should be discussed further with Sussex
County Council.

Why does your study focus on a peak hour in July? You should
be looking at a mean hour to identify the kinds of improvements
that are needed.

It is standard transportation planning practice to study the worst-
case condition. Anything less could be short-sighted.

| am concerned about air quality in this area. What are you
doing about the state’s being in non-attainment for ozone?
There are many causes for air pollution in Delaware. Permitting
cars to move faster and getting as many cars as possible off the
road will help to alleviate the rate of growth of pollution.

Why aren’t there more services like the Jolly Trolley? Many of
the single people who come here would gladly use it.
This study will also look at public transit.
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Sussex County
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Transportation £ DelDOT
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Meeting Overview

Learn today about:
« The elements of the transportation and
land usé plan €
* The next steps in the project

Review — Study Objectives !

« Increase Jocal mobility by developing
alternate road linkages and connections

.+ Providea vatiety of waye’
¢ Reduce congestion
= Improve safety
+ Maintain the character of the study area
~* Gain public acceptance of study
recommendations:

| R

Review — Work Plan Elements

« Develop Iand use scenarios —a base and
alternatives - and forecast resulting traffic |

=L

Review — Work Plan Elements (con.t:)

+ Identily environmeniul issues & concerns

Review — Work Plan Elements (cor;t‘)

» Recommend a land use plan
+ Identify transportation system
improveiments

Review — Work Plan Elements (coni.)

» Identily and prioritize improvements for
project planning & development
~ Short term _ T
- Mid term
— Laong term

=,
Study Implementation

Sussex County:

+ Refer to study in its Comprehensive Plan update

+ Develop supporting ordinances

DUDOT:

+ Commit to a plan for construciing roads & other
transporiation improvements

« Enter projects into DelDOT’s Pipeline Process
(commpeting against projects statewide for
funding)
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S
Public Advisory Committeé'-"" :

(PAC)

« 30+ npmenlativu of state, county, and
regional agl:ru:lu. public Inlcre,rt grou pn.
and giudy aréa residents

* Have met 11 times sinu

What is the Future?

= For the "Base" Land Use Scenario
 (Gevcop “pipsine’)
Pl l29ncw nsldenual umts g
100 acres of new commercial properties

* Measures of E.Im:uvenm (MOEs) used to
travel d deling results for the |
altemative concepts

ﬁiogsmb yeliicle milés umtﬁ
ed (VHT), average

mfﬁc signals were examined al mole\rm
= indy Area Analysts - Wha is the berelil of the
lllemhw 10 the entire network in the study area?

= What i he benefit of Lbe allemnalive

SR Analysls

June 2001 « For the “Build-Out” Land Use Scénario
21,010 new-residential units
‘203 acres of niew commercial properties
How Do We Measure  SF), | ), | «Build-out” Traffic Impact#® |
the Future Impact? Travel Demand Analyses Conducted |

[REIITF
-lglf

|

Review of the Conceptual
Trsns_portatmn Alternatwes
Analyzed

Conceptual Transportation &
Improvement Alternatives Examined

+ Major alternatives — long-term transportation
infrastructure Improvement optlons or concepls
— identified based on I‘M.‘md public suggestions

Minor transportation In'lpqunwu = mid-term
anid short!term Improvement concepts
(intersection improvements & realignments, signal
optimization & coordination)

- were coupled with each of Ihe major aiternatives
Alternatives were evaluated uslag travel demand
and simulation models to analyze the overall
irmpact on the SR 1 study arca

| e

BT

»3 Major Alternatives Examined

S :

Conceptual Transportation
Improvement Alternatives.

s Two aliernatives looked at adding .
- “cdpacity to-existing transportation e
facilities ==
= Another looked at adding new capacity to
the study area transportation system
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ALTERNATIVE 1

»Add Capacity to Road 275 and SR 24

= Two sub-alternatives:
1A - Grade-separated dlamond interchange at
“Five Points” : bt 2o
1B — No grade separation

Alternative 1: Add capaclty to Road 275 & SR 24,
with/without diamond interchange at Five Points

Gene! oy !

+ Showed localized imprayements only;
| Wouldhot significantly Benefitover
" metwork performance or SR 1 pﬂfqm_ﬂho‘é' =
"+ Improvemeits along Road 275 would ot

ALTERNATIVE2

¥ Commerelnl arterial concept for SR 1 with
(hrvugh and local lanes : I
* Separate local and through traffc (thzough triffc would |
. . include Rehoboth BeackDiewey reart rafficl.. -~
+ Bliminate traffic signals along through fknes
- “Traffic signals located only along ane:way Iﬂ'ﬂilﬂnﬂl
.+ Provide slip ramyps between thiough and local lanes -
+ Three grade-scparated diamond interchanges at Five

through & local lanes with grade-sepurated diamond
interchanges at Five Points, SR 24, and Rehoboth Ave.

General Findings

< Alternalive 2 would grovide negligible performance improvement
in network-wide MOEs, some méasures would deleriorate

¢ Network’'YMT-& VHT would increase. . ]

- Signlficant traffic would result in ihe local lanes and lane
volumes would exceed capacily

« Would result in delays and long lines; would require fwa local

Janes and (wo express lanes in each direction

Cu'nnrl {ssues would 41l rematn ai the diamond interchanges

— this altermative would work eifectively only iFsufficient capacity

were provided (6-7 lanes on ov 3.4 lanes o0 ramigs, 2 lanes

ot $lip ramps with long acceleration & deceleration fanes)

" have much impact on the performance of tree grage-scp
Nt TR b - Points, SR 24 aiid Rehoboth Avenue

- = e i
Alternative 2: Commercial arterlal concept with: E ALTERNATIVE 3 200 Allernative 3A

»New roadway serving as a bypass
to SR 1 within the study area with |
additional capacity added’to SR 24

* Two sub-alternatives:
—» 3A: Diamond interchange at Five Points
— 3B: No interchange

Lzt =




Alternative 3: new roadway concept

General Findings

* Alternative 3A (with grade-scpamted diamond
interchange al Five Poinis) would provide the most
significant benefit to future network-wide travel
conditions conpiared to the 'otler altemativid analyzed

+ All three ogifions south of SR 24 for this new raadway
alternative would provide similar results :

- Although VMT would increase, VHT would decreasc

* More maffic would shift fo the new roadway

_ Plan Elements. .

et et i & e s ety

|
|

Plan Elements

vhangm and, ez pethons or ywidway, the

Shart-Teendimed i

= s th reqire soly slgsal ordination s phatieg
fur ame

- peliey Inltiatives L

Short-Term Improvements

+ Optimize signal dination on SR 1 - ty
underway — expected to result in up to 10%
Improvement in corridor performance |

+ Intersection Improvements includess 1 .. ,&

e

A,

4 ReBBbOUY AverSRY optimite sl e
~ Partmouth Drive/Kings Hwy/SR1 foptimize signal
petformance)

Wn 24 s ot Planyations Roadi27a
hibd R ad

R

o]

|
Other Short-Term Improvements |

- Realign Wescoats Corner Road with
Road 269A as a 4-way intersection as
result of # 'det_ﬁuﬁql‘f,pf&i;bl-‘.m ay

s« el pprade Pavement on (Ceda
Grove Road) and 277 (Robbinsville Road
with'11' travel lanes and 5" shouldersas .
recommended by SR 24 study hTelas

Other Short-Term Improvements

= Transit Service:

- Recomnmend a park-and-ride usage & planning
study to determine the need for additional

_ Taclitics, locations, and impact on sty area;
fransportation system Y- 2

— Recomnmend a delailed study of transit needs

-R d better coordi & training of
bus drivers on use of diamond Janes

Other Short-Term Improvements

* Signage:

—US 113/5R 1 split —one advance advisory sign in
place, another needed for redundancy on
upproach to split ) S [ g T

~ Use real-time electronic sign ot US 1IWSRT |
split to provide travel delay information

— Improve signage for 1A/1B into Rehoboth
Beach

— lmprove signage for park-and-ride near
Country Club Road

it sy e

| T

Improvement Concepts =
Mid-Term

* Bicycle &'Pedulrlm_t‘lmpmvcmcull
along SR.1 EIAET il Sl |
+ Renlignment of Postal Lane/Cedar Grave -

Road and P ions Rond I 1

[y rrreneney




SR 1 Cross Section Showing ST
Bicycle/Pedestrian Improvements

Cedar Grove Road Realignment/Signalization

Major Improvement Concepts
Long-Term

Grade-separated diamond |nlerchange at
“Flve Pomts” o

Conlrolled access road to the west of SR 1 -

SR 24 widening (to four-lane section) in study
area

Cross Section of New
Cantrolled Access Parkwa

SR 24 — Four Lanes EW;_"

Land Use and Policy Recommendations

+ Development Patterns: To fulfill the terms of the
memorandum of agreement, Sussex County will:

= lrcirporate by mdmal :om{l:;. milxed-ure activity

:alﬂus the pre pattemm ment in coastal
,umpylutht Suirex Comly Cornprdiu;lvc Plan

<« Amend! mrhmel.nd iﬁe mp in e Sw.FnGnun v
Cornpeehensive i'lan mlmmm.
rmixed-ise activity mmslmnd m
scenarnio

= Adopt and Implemeni a zoning ordibaoce, zoning map,
20d subdivision ordinance 10 provide for Lhe development of
compacl, mixed-use aclivity centers

« Use a voluntary program of iransfer of development rights
23 a lool 0 impiement compact, mixed-use aclivity centers and
livable, smart growth

S |

Land Use and Policy Recommendat

= Interconnectivity:
- Cu inl Uses — Highway Corridor Overlay
Zone -~ Modify existing county ardinance o
strengthen requirements for Erpss-access easere
and nncetions by providing bedter sulchnce
on the placement of these connectlons .

— Residential and Mixed-Use Development - Tike
proactive role in the review of development
proposals fo ensure that an internal local street
network Is created for fa r:}er projw:l.s 10 improve
access among bulldings & cent land utes;
develnp interconnectivity guiuklnm

A a8




Land Use and Policy R endations 1 m Studies Emanating from the SR 1 @
an an y Recommencs i Land Use & Transportation Study
+ Urban Design: Develop urban design standards | .
lﬂdlﬂﬁ';;rﬂi lrﬁ;f? OI?EIM“;E‘Y- P’;‘“"E« ; Next Steps in the : 1. "Five Paints’ Grade Sepamlion & Local Circulation
sidewalks, and lu iy parkwa 3
fo\'dnptd, it may be é'na;'ib.; to [eawmmj: sr1 . Transportahon Develnpment 2. Controlled Access ;-.,,w,., Alignment o SR 241
na manner that is more urban n character - : i ] . -
Krstvent the suburban strip™ . Process e 3. Controlled Access Road Alignment = from SR 26
+ Contralled Access Parkway: Declare it umma East
access; prepare a corridor preservation plan and -
nwﬂ:ﬂn&:&:gt?undlnnw:w?;mlm 4. 5R | Bicycle/Pedestrian Inprovements
sl he rdaied develos 5. Park-and:Ride Usage and Planning
1 fevie . 6. Trangit Needs
Slostann CTTESET : e |5
DelDOT Project Pipeline |
Pipsiine Step Wark Activity w«m— ¥
Publu: Commems
o TSR E -
Mhuﬁhuumm-
E}.‘:“.;.r=i" rhed =5 | CHETHL pmame i ]
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Public Meeting Summary

Cape Henlopen High School
March 1, 2003

Below is a summary of the question-and-answer sessions following the
presentations. Comments received in writing during the meeting and from the
newsletter comment cards are summarized in the study issues log.

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Will the new controlled access parkway come off Route 16 and
go to Long Neck Road? This seems like the only possible
route. That could be a problem since 2400 homes are going in
at Long Neck Road.

We don’t know the exact alignment yet, although we do not
anticipate starting as far north as Route 16. The next phase of
this project will involve identifying the best right-of-way for the
parkway and will include an assessment of its impacts on
existing and proposed development.

Won't the bottleneck at Five Points just move to Rehoboth

Avenue?

A study has already begun to address the problems at the
entrance to Rehoboth Beach. We are planning to reduce both
bottlenecks over time.

How much money has been allocated to projects in this area?
We don’t have the numbers here, but the Capital Program is
available on DelDOT’s website.

Will you start the third lane construction before you improve the

intersections?
We don’t know that yet. Since the money has already been

allocated for the third lane, it may begin first.



Comment:

Question:

Response:

Comment:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Question:

Response:

Comment:

Question:

A stop light is needed separating the two Plantations
developments.

Will DelDOT be constructing a road to provide access to Home
Depot from the back?
We have no plans for doing that.

You need a plan for the overall area, not just travel to Rehoboth
Beach.

What are the cost and timeline for implementing the
recommendations for improved signage? Will that be done by
Memorial Day? We must get people who are going to the
Maryland beaches off SR 1.

We don't know those details yet. We are just now making the
recommendation.

What happened to the grid concept DelDOT was proposing?
We discovered that it could not be implemented as conceived
because some of the properties that would be needed were
already developed and any contributions by developers were
only voluntary and could not be enforced. We believe the
recommendations of this study will more than achieve the goals
of the grid study.

Will there be a moratorium on development? Will politicians be
prohibited from changing zoning?

A moratorium on development is not likely to happen in Sussex
County. People who own property have a right to develop it
according to current zoning. However, development with direct
access to the parkway will be prohibited.

We are very concerned about safety. Could Representative
Schwartzkopf get the Governor to declare a safety emergency
in this area so something is done about it?

That should be discussed with Rep. Schwartzkopf.

Why don’'t we have highway advisory radio in Sussex County?
| can’t answer that question; it's outside the scope of this study.

The Traffic Management Center is understaffed.

When can we expect to see this controlled access parkway
built? Will it take ten years?



Response:

Question:

Response:

That is probably the right time frame. It still has to go through
further project development, the environmental process (NEPA),
and detailed engineering.

How can you expect to solve this problem with only two
interchanges? If you redesign Alternative #2 (Commercial
Arterial Concept) and provide three or four more overpasses for
through lanes and use the 140-foot right-of-way for a total of ten
lanes, you will see a significant change in the VMT/VHT results.
We don’t believe your suggestion would work within the very
tight constraints of the study area. The locations of the three
interchanges reflect industry standards for the minimum
distance between interchanges in an urban area and the
distances required to accommodate acceleration and
deceleration lanes at the interchange and for the slip ramps.
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