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PLANNING AND ZONING AND COUNTY COUNCIL INFORMATION SHEET 

Planning Commission Public Hearing Date May 13, 2021 

 

Application: CZ 1942 Bay Developers, LLC (Twin Cedars, LLC) 

 

Applicant:  Bay Developers, LLC 

   200 Weston Drive 

   Dover, DE 19904 

    

Owner:   Twin Cedars, LLC (Attention: Mr. James T. Gordon) 

   5427 York Lane 

   Bethesda, MD 20814 

    

Site Location:  The parcel is lying on the south side of Zion Church Road (Route 20), 

approximately 0.55-mile northwest of Bayard Road (S.C.R. 384).  

    

 

Current Zoning: Split-zoned General Commercial (C-1) Zoning District, Commercial 

Residential (CR-1) District  & General Residential (GR) Zoning District  

 

Proposed Zoning:        General Commercial (C-1) Zoning District & General Residential, 

Residential Planned Community (GR-RPC) 

 

Proposed Use:  168 Apartments, 44 Townhomes, 42 Single-Family Detached Dwellings 

(254 dwelling units total)   

  

Comprehensive Land  

Use Plan Reference:   Coastal Area 

 

Councilmanic 

District:  Mr. Rieley 

 

School District: Indian River School District   

 

Fire District:  Roxana Fire District 

 

Sewer: Sussex County Sewer District  

 

Water:    Artesian   

 

Site Area:   64.22 +/- acres 

 

Tax Map ID.:   533-11.00-42.00  
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Memorandum 
To: Sussex County Planning Commission Members  
From: Nick Torrance, Planner I    
CC: Vince Robertson, Assistant County Attorney and applicant  
Date: May 6th, 2021 
RE: Staff Analysis for CZ 1942 Bay Developers, LLC (Twin Cedars, LLC)  

 
This memo is to provide background and analysis for the Planning Commission to consider as a 
part of application CZ 1909 Bay Developers, LLC (Twin Cedars, LLC) to be reviewed during the 
May 13, 2021, Planning Commission Meeting. This analysis should be included in the record of 
this application and is subject to comments and information that may be presented during the 
public hearing.  
 
The request is for a Change of Zone for Tax Parcel 533-11.00-42.00 to allow for a change of zone 
from a General Commercial (C-1) Zoning District, Commercial Residential (CR-1) Zoning District, 
and a General Residential (GR) Zoning District to a General Residential Zoning District, 
Residential Planned Community (GR-RPC). The parcel is located on the south side of Zion Church 
Road (Route 20), approximately 0.55-mile northwest of Bayard Road (S.C.R. 384). The parcel to 
be rezoned contains 64.22 acres +/-. 
 
The 2018 Sussex County Comprehensive Plan Update (Comprehensive Plan) provides a 
framework of how land is to be developed. As part of the Comprehensive Plan, a Future Land Use 
Map is included to help determine how land should be zoned to ensure responsible development.  
The Future Land Use map in the plan indicates that the subject property has a land use designation 
of “Coastal Area.” The properties to the north, south, east and west also have the land use 
designation of Coastal Area. 
 
As outlined in the 2018 Sussex County Comprehensive Plan, the Coastal Areas are areas that can 
accommodate development provided that special environmental concerns are addressed. A range 
of housing types should be permitted in Coastal Areas, including single-family homes, townhouses, 
and multi-family units. Retail and office uses are appropriate, but larger shopping centers and office 
parks should be confined to selected locations with access along arterial roads. Appropriate mixed-
use development should all be allowed. 
 
The property is tri-zoned with the property being zoned General Commercial (C-1) Zoning District 
and Commercial Residential (CR-1) Zoning District along the road frontage of the parcel and with 
the remaining majority of the parcel being zoned General Residential (GR) Zoning District. The 
adjacent parcels to the east and west of the subject property are zoned General Residential (GR). 
The two properties to the north and west of the property located along Zion Church Road are 
zoned General Commercial (C-1). The properties to the north of the parcel on the opposite side 
of Zion Church Road are zoned Agricultural Residential (AR-1), Commercial Residential (CR-1) 
and General Commercial (C-1).  
 



 
 

Staff Analysis 
CZ 1909 Bay Developers, LLC (Twin Cedars, LL) 
Planning and Zoning Commission for March 11, 2021 
 

 

The 2018 Sussex County Comprehensive Plan outlines Zoning Districts by their applicability to 
each Future Land Use category. Under Table 4.5-2 “Zoning Districts Applicable to Future Land 
Use Categories,” the General Residential (GR) Zoning District is listed as an applicable zoning 
district in the “Coastal Area.” Although not featured within the Future Land Use Table as an 
applicable zoning district, the General Commercial (C-1) Zoning is a permitted zoning district 
within the Coastal Area as these zoning may be located within any of the land use designations. 
 
Since 2011, there have been three (3) Change of Zone applications within a 2-mile radius of the 
application site. The first application is for Change of Zone No. 1715 for a change of zone from 
an Agricultural Residential (AR-1) Zoning District to a Commercial Residential (CR-1) Zoning 
District. The application was approved by the Sussex County Council on May 15, 2012 and the 
change was adopted through Ordinance No. 2257. The second application is for Change of Zone 
No. 1858 for a change of zone from an Agricultural Residential (AR-1) Zoning District to a High 
Density Residential, Residential Planned Community (HR-1-RPC). The application was approved 
by the Sussex County Council on December 11, 2018 and adopted through Ordinance No. 2621. 
The last application is for Change of Zone No. 1842 for a change of zone from an Agricultural 
Residential (AR-1) Zoning District to a Neighborhood Business (B-1) Zoning District. The 
application was approved by the Sussex County Council on January 30, 2018 and adopted through 
Ordinance No. 2545. 
 
Based on the analysis of the land use, surrounding zoning and uses, a Change of Zone from a 
General Commercial (C-1) Zoning District, Commercial Residential (CR-1) Zoning District, and a 
General Residential (GR) Zoning District to a General Residential Zoning District, Residential 
Planned Community (GR-RPC) could be considered as being consistent with the land use, area 
zoning and surrounding uses.  







 

 

July 13, 2020 

 

 

Mr. Joe Caloggero 

The Traffic Group, Inc. 

9900 Franklin Square Drive 

Suite H 

Baltimore, MD 21236 

 

Dear Mr. Caloggero: 

 

 The enclosed Traffic Impact Study (TIS) review letter for the proposed Twin Cedars 

(Protocol Tax Parcel 533-11.00-42.00) development has been completed under the responsible 

charge of a registered professional engineer whose firm is authorized to work in the State of 

Delaware.  They have found the TIS to conform to DelDOT’s Development Coordination Manual 

and other accepted practices and procedures for such studies.  DelDOT accepts this letter and 

concurs with the recommendations.  If you have any questions concerning this letter or the 

enclosed review letter, please contact me at (302) 760-2167. 

 

Sincerely, 

 

 
 

Troy Brestel  

Project Engineer 

 

TEB:km 

Enclosures 

cc with enclosures: Ms. Constance C. Holland, Office of State Planning Coordination 

Mr. Jamie Whitehouse, Sussex County Planning and Zoning 

   Mr. Andrew Parker, McCormick Taylor, Inc. 

   Mr. Kevin Hickman, Johnson, Mirmiran & Thompson, Inc. 

DelDOT Distribution 

 

 

 



 

 

 

DelDOT Distribution 

 

Brad Eaby, Deputy Attorney General 

J. Marc Coté, Director, Planning 

Shanté Hastings, Director, Transportation Solutions (DOTS) 

Mark Luszcz, Deputy Director, DOTS 

Michael Simmons, Assistant Director, Project Development South, DOTS 

Todd Sammons, Assistant Director, Development Coordination 

T. William Brockenbrough, Jr., County Coordinator, Development Coordination 

Peter Haag, Chief Traffic Engineer, Traffic, DOTS 

Chris Sylvester, Traffic Studies Manager, Traffic, DOTS 

Alistair Probert, South District Engineer, South District 

Gemez Norwood, South District Public Works Supervisor, South District  

Jared Kaufmann, Service Development Planner, Delaware Transit Corporation 

Tremica Cherry, Service Development Planner, Delaware Transit Corporation 

Susanne Laws, Sussex Review Coordinator, Development Coordination 

Anthony Aglio, Planning Supervisor, Statewide & Regional Planning 

James Argo, Sussex Plan Reviewer, South District 

Mark Galipo, Traffic Engineer, Traffic, DOTS 

Claudy Joinville, Project Engineer, Development Coordination 

 



 
 

 

July 10, 2020 
 
Mr. Troy E. Brestel 
Project Engineer 
DelDOT Division of Planning 
P.O. Box 778 
Dover, DE 19903 
 
RE: Agreement No. 1946F 
 Traffic Impact Study Services  
 Task No. 1A Subtask 01A – Twin Cedars 
 

Dear Mr. Brestel: 

 

McCormick Taylor has completed its review of the Traffic Impact Study (TIS) for the Twin Cedars 

residential development prepared by The Traffic Group, Inc. dated March 9, 2020. The Traffic 

Group prepared the report in a manner generally consistent with DelDOT’s Development 

Coordination Manual. 

 

The TIS evaluates the impacts of the proposed Twin Cedars residential development, proposed to 

be located along Delaware Route 20 (Zion Church Road / Sussex Road 382) between Deer Run 

Road (Sussex Road 388) and Bayard Road (Sussex Road 384) / Johnson Road (Sussex Road 382A) 

in Sussex County, Delaware. The proposed development would consist of 44 single‐family 

detached houses, 44 townhouses, and 168 apartments. One full-access driveway is proposed on 

Delaware Route 20. Construction is expected to be complete by 2026.  

 

The subject land is located on an approximately 64.22-acre parcel.  The land is currently split 

zoned as C‐1 (General Commercial) and GR (General Residential), and the developer is seeking a 

residential planned community (RPC) overlay for the GR portion in Sussex County. 

 

Currently, there is one active DelDOT project within the study area. The project involves planned 

improvements at the intersection of Delaware Route 20 and Bayard Road/Johnson Road. In late 

2018 and early 2019, DelDOT’s Traffic Studies Section conducted a traffic study and solicited 

public input to evaluate possible safety improvements at this unsignalized two-way stop-controlled 

intersection.  Through this process, DelDOT determined that a traffic signal is recommended for 

this intersection. This recommendation and the associated documentation has been sent to 

DelDOT’s Traffic Design Section to start programming the design work. The construction date is 

to be determined. 

 

Based on our review, we have the following comments and recommendations: 

 

The following intersections exhibit level of service (LOS) deficiencies without the implementation 

of physical roadway and/or traffic control improvements:  
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Intersection 
Existing  

Traffic Control 
Situations for which deficiencies occur 

Delaware 20 and  

Bayard Road / Johnson Road 
Unsignalized 

2019 Existing summer Saturday (Case 1); 

2026 without Twin Cedars summer Saturday (Case 2); 

2026 with Twin Cedars summer Saturday (Case 3) 

 

Delaware Route 20 and Bayard Road / Johnson Road 

This unsignalized intersection experiences LOS deficiencies in the Saturday midday peak hour for 

2019 existing conditions, 2026 conditions without Twin Cedars, and 2026 conditions with Twin 

Cedars. DelDOT has evaluated various improvement options for this intersection and determined 

that a traffic signal is recommended; to this end, the developer should make an equitable share 

contribution toward the installation of a traffic signal, as described below in Item No. 2. 

 

Should the County choose to approve the proposed development, the following items should be 

incorporated into the site design and reflected on the record plan by note or illustration. All 

applicable agreements (i.e. letter agreements for off-site improvements and traffic signal 

agreements) should be executed prior to entrance plan approval for the proposed development. 

 

1. The developer should construct the full-movement site access on Delaware Route 20. The 

proposed configuration is shown in the table below. This proposed site driveway should 

be constructed directly across from the existing Bayside Mini Storage driveway. 

 

Approach Existing Configuration Proposed Configuration 

Eastbound 

Delaware Route 20 
One shared left-turn/through lane  

One left-turn lane, one through lane, 

and one right-turn lane 

Westbound  

Delaware Route 20 
One shared through/right-turn lane 

One left-turn lane and one shared 

through/right-turn lane 

Northbound 

Site Access 
Approach does not exist 

One shared left-turn/through lane  

and one right-turn lane 

Southbound 

Bayside Mini 

Storage driveway 

One shared left/right-turn lane One shared left/through/right-turn lane 
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Initial recommended minimum turn-lane lengths (excluding tapers) of the separate turn 

lanes are listed below. The developer should coordinate with DelDOT’s Development 

Coordination Section to determine final turn-lane lengths during the site plan review.  

 

Approach Left-Turn Lane Right-Turn Lane 

Eastbound 

Delaware Route 20 
50 feet * 290 feet ** 

Westbound  

Delaware Route 20 
210 feet ** N/A 

Northbound 

Site Access 
N/A 50 feet *** 

Southbound 

Bayside Mini 

Storage driveway 

N/A N/A 

 

*        Turn lane is not warranted per DelDOT’s Auxiliary Lane Worksheet, but is recommended for safety to 

shadow the required westbound left-turn lane. 

**       Initial turn-lane length based on DelDOT’s Auxiliary Lane Worksheet.  

***     Initial turn-lane length based on storage length per queuing analysis, with 50-foot minimum 

 

2. The developer should coordinate with DelDOT regarding an equitable share contribution 

toward a DelDOT project to install a traffic signal at the intersection of Delaware Route 

20 and Bayard Road / Johnson Road. The amount of the contribution should be determined 

through coordination with DelDOT’s Development Coordination Section. At least one 

other developer is required to contribute to this improvement as well. 

 

3. The following bicycle and pedestrian improvements should be included: 

 

a. Adjacent to the proposed right-turn lane on eastbound Delaware Route 20 at the 

proposed site entrance, a minimum of a five-foot bicycle lane should be dedicated and 

striped with appropriate markings for bicyclists through the turn lane in order to 

facilitate safe and unimpeded bicycle travel 

 

b. Appropriate bicycle symbols, directional arrows, pavement markings, and signing 

should be included along bicycle facilities and turn lanes within the project limits. 

 

c. Utility covers should be made flush with the pavement. 

 

d. If clubhouses or other community facilities are constructed as shown on the site plan, 

bicycle parking should be provided near building entrances. Where building 

architecture provides for an awning, other overhang, or indoor parking, the bicycle 

parking should be covered. 

 

e. A minimum 15-foot wide permanent easement from the edge of the right-of-way 

should be dedicated to DelDOT within the site frontage along Delaware Route 20. 
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f. Within the easement along the Delaware Route 20 site frontage, a minimum of a ten-

foot wide shared-use path that meets current AASHTO and ADA standards should be 

constructed. The shared-use path should meet AASHTO and ADA standards and 

should have a minimum of a five-foot buffer from the roadway. At the property 

boundaries, the shared-use path should connect to the adjacent property or to the 

shoulder in accordance with DelDOT’s Shared-Use Path and/or Sidewalk Termination 

Reference Guide dated August 1, 2018.  The developer should coordinate with 

DelDOT’s Development Coordination Section to determine the details of the shared-

use path connections at the property boundaries.  

 

g. ADA compliant curb ramps and crosswalks should be provided at all pedestrian 

crossings, including all site entrances. Type 3 curb ramps are discouraged. 

 

h. Internal sidewalks for pedestrian safety and to promote walking as a viable 

transportation alternative should be constructed within the development. These 

sidewalks should each be a minimum of five-feet wide (with a minimum of a five-foot 

buffer from the roadway) and should meet current AASHTO and ADA standards. 

Internal sidewalks in the development should connect to the proposed shared-use path 

along Delaware Route 20. 

 

i. Where internal sidewalks are located alongside of parking spaces, a buffer should be 

added to prevent vehicular overhang onto the sidewalk. 

 

Improvements in this TIS may be considered “significant” under DelDOT’s Work Zone Safety and 

Mobility Procedures and Guidelines. These guidelines are available on DelDOT’s website at 

http://deldot.gov/Publications/manuals/de_mutcd/index.shtml. 

 

Please note that this review generally focuses on capacity and level of service issues; additional 

safety and operational issues will be further addressed through DelDOT’s site plan review process.  

 

Additional details on our review of this TIS are attached. Please contact me at (610) 640-3500 or 

through e-mail at ajparker@mccormicktaylor.com if you have any questions concerning this 

review. 

 
Sincerely, 
 
McCormick Taylor, Inc. 

 
Andrew J. Parker, PE, PTOE 
Project Manager 
 
Enclosure 
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General Information 

 

Report date: March 9, 2020 

Prepared by: The Traffic Group, Inc. 

Prepared for: Bay Developers, LLC 

Tax parcel: 533‐11.00‐42.00 

Generally consistent with DelDOT’s Development Coordination Manual:  Yes 

 

Project Description and Background 

 

Description:  The proposed Twin Cedars development consists of 44 single‐family detached 

houses, 44 townhouses, and 168 apartments.  

Location: The site is located along Delaware Route 20 (Zion Church Road / Sussex Road 382) 

between Deer Run Road (Sussex Road 388) and Bayard Road (Sussex Road 384) / Johnson Road 

(Sussex Road 382A) in unincorporated Sussex County. A site location map is included on page 6. 

Amount of land to be developed: approximately 64.22 acre parcel 

Land use approval(s) needed: Subdivision approval. The land is currently split zoned as C‐1 

(General Commercial) and GR (General Residential), and the developer is seeking a residential 

planned community (RPC) overlay for the GR portion in Sussex County. 

Proposed completion year: 2026  

Proposed access locations: One full-access driveway is proposed on Delaware Route 20. 

Daily Traffic Volumes (per DelDOT Traffic Summary 2019): 

• 2019 Average Annual Daily Traffic on Delaware Route 20: 6,635 vehicles/day 
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2015 Delaware Strategies for State Policies and Spending 

 

Location with respect to the Strategies for State Policies and Spending Map of Delaware:  

The proposed Twin Cedars residential development is located within Investment Level 3.  

 

Investment Level 3 

Investment Level 3 reflects areas where growth is anticipated by local, county, and state plans in 

the longer-term future. Investment Level 3 areas generally fall into two categories. The first 

category covers lands that are in the long-term growth plans of counties or municipalities, but 

where development is not necessary to accommodate expected short-term population growth. The 

second category includes lands that are adjacent to fast-growing Investment Level 1 and 2 areas 

but are often impacted by environmentally sensitive features, agricultural-preservation issues, or 

other infrastructure issues. In these instances, development and growth may be appropriate in the 

near term, but the resources on the site and in the surrounding area should be carefully considered 

and accommodated by state Agencies and local governments with land-use authority. 

 

Generally, Investment Level 3 areas should not be developed until surrounding Investment Level 

1 and 2 areas are substantially built out. From a housing perspective, Investment Level 3 areas are 

characterized by low density and rural homes. New housing developments in the short term would, 

in most cases, represent leap-frog development, which is undesirable. Higher density housing in 

Investment Level 3 areas is more appropriate once Level 2 areas are built out and utilities are 

available.   

 

Proposed Development’s Compatibility with Strategies for State Policies and Spending:   

The proposed Twin Cedars residential development includes 44 single‐family detached houses, 44 

townhouses, and 168 apartments located within an Investment Level 3 area. Investment Level 3 

reflects areas where growth is anticipated by the county in the long-term. Given that the location 

is in a Growth Area as defined by Sussex County and that the anticipated opening date for this 

development is three years out, the proposed development generally appears to comply with the 

guidelines of Investment Level 3 areas as described in the 2015 “Strategies for State Policies and 

Spending.” 

 

Comprehensive Plan  

 

Sussex County Comprehensive Plan: 
(Source: Sussex County Comprehensive Plan, March 2019)  

 

The Sussex County Comprehensive Plan Future Land Use Map indicates that the proposed 

development parcel is within a Coastal Area (categorized as a Growth Area). 

 

Growth Areas, including the Coastal Area, are designed to accommodate concentrated levels of 

development. Sussex County has designated the areas around Rehoboth Bay, Indian River Bay, 

and Little Assawoman Bay (the inland bays) as Coastal Areas. Coastal Areas generally encompass 

areas on the south-eastern side of Sussex County within what was previously referred to as the 

Environmentally Sensitive Developing Areas of prior Comprehensive Plans. The updated name 

more accurately reflects the function of this land use classification. While the Coastal Area is a 
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Growth Area, additional considerations should be taken into account in this Area that may not 

apply in other Growth Areas.  

 

The Coastal Area designation is intended to recognize two characteristics. First, this region is 

among the most desirable locations in Sussex County for new housing, as is reflected in new 

construction data and real estate prices. Second, this region contains ecologically important and 

sensitive characteristics as well as other coastal lands which help to absorb floodwaters and 

provide extensive habitat for native flora and fauna. This area also has significant impact upon 

water quality within the adjacent bays and inlets as well as upon natural the region’s various 

habitats. And, these factors are themselves part of the reason that this Area is so desirable-making 

the protection of them important to both the environment and the economy. 

 

The County has significant initiatives to extend public sewer service to replace inadequate on-site 

systems. Careful control of stormwater runoff is also an important concern in keeping sediment 

and other pollutants out of the Inland Bays. 

 

The challenge in this region is to safeguard genuine natural areas and mitigate roadway congestion 

without stifling the tourism and real estate markets which: a) provide many jobs; b) create business 

for local entrepreneurs; and c) help keep local tax rates low. 

 

The following guidelines should apply to future growth in Coastal Areas: 

 

Permitted Uses – Coastal Areas are areas that can accommodate development provided special 

environmental concerns are addressed. A range of housing types should be permitted in Coastal 

Areas, including single-family homes, townhouses, and multi-family units. Retail and office uses 

are appropriate but larger shopping centers and office parks should be confined to selected 

locations with access along arterial roads. Appropriate mixed-use development should also be 

allowed. In doing so, careful mixtures of homes with light commercial, office and institutional 

uses can be appropriate to provide for convenient services and to allow people to work close to 

home. Major new industrial uses are not proposed in these areas. 

 

Densities – Sussex County’s base density of 2 units per acre is appropriate throughout this 

classification; however, medium and higher density (4-12 units per acre) can be appropriate in 

certain locations. Medium and higher density could be supported in areas: where there is central 

water and sewer; near sufficient commercial uses and employment centers; where it is in keeping 

with the character of the area; where it is along a main road or at/or near a major intersection; 

where there is adequate Level of Service; or where other considerations exist that are relevant to 

the requested project and density. A clustering option permitting smaller lots and additional 

flexibility in dimensional standards is encouraged on tracts of a certain minimum size, provided 

significant permanent common open space is preserved and the development is connected to 

central water and sewer service. The preservation of natural resources or open space is strongly 

encouraged in this land use classification. The County should revisit environmental protection in 

the Coastal Areas. 

 

Specific regulations governing cluster developments are designated by zoning district. There 

currently is an option where density can be increased with optional density bonuses for certain 
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zoning districts. Those optional bonuses may involve payment of fees that fund permanent land 

preservation elsewhere in the County, or other options. RPC’s are encouraged to allow for a mix 

of housing types and to preserve open space and natural areas/resources. Cluster development that 

allows for smaller lots and flexibility in dimensional standards is encouraged if the developer uses 

a cluster option that results in permanent preservation of a substantial percentage of the tract and/or 

natural areas/resources. Master planning should be encouraged especially for large-scale 

developments on large parcels or groups of parcels, higher density and mixed-use developments 

to provide flexibility in site design. 

 

All applicants for developments of a minimum size (as specified in zoning) should continue to be 

required to provide information that analyzes the development’s potential environmental impacts, 

including effects on stormwater runoff, nitrogen and phosphorous loading, wetlands, woodlands, 

wastewater treatment, water systems, and other matters that affect the ecological sensitivity of the 

inland bays. 

 

Infrastructure – Central water and sewer facilities are strongly encouraged. If central utilities are 

not possible, permitted densities should be limited to two units per acre provided a septic permit 

can be approved. 

 

Proposed Development’s Compatibility with Comprehensive Plan: The proposed Twin Cedars 

residential development includes 44 single‐family detached houses, 44 townhouses, and 168 

apartments on a 64.22-acre parcel (a gross density of just under 4 units per acre).  The land is 

currently split zoned as C‐1 (General Commercial) and GR (General Residential), and the 

developer is seeking a residential planned community (RPC) overlay for the GR portion in Sussex 

County. The Sussex County Comprehensive Plan Future Land Use Map indicates that the proposed 

development parcel is within the Coastal Area (categorized as a Growth Area). The proposed 

development appears to comply with the characteristics and Permitted Uses for the Coastal Area. 

However, due to the some small lot sizes and overall density greater than 2 units per acre, along 

with the potential RPC overlay, this development raises questions regarding consistency with 

Sussex County regulations; therefore additional discussion may be required. 

 

Relevant Projects in the DelDOT Capital Transportation Program 

 

Currently, there is one active DelDOT project within the study area. The project involves planned 

improvements at the intersection of Delaware Route 20 and Bayard Road/Johnson Road. In late 

2018 and early 2019, DelDOT’s Traffic Studies Section conducted a traffic study and solicited 

public input to evaluate possible safety improvements at this unsignalized two-way stop-controlled 

intersection.  Through this process, DelDOT determined that a traffic signal is recommended for 

this intersection. This recommendation and the associated documentation has been sent to 

DelDOT’s Traffic Design Section to start programming the design work. The construction date is 

to be determined. 
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Trip Generation 

 

Trip generation for the proposed development was computed using comparable land uses and 

equations contained in Trip Generation, Tenth Edition, published by the Institute of Transportation 

Engineers (ITE). The following land use was utilized to estimate the amount of new traffic 

generated for this development: 

 

• 44 Single-Family Detached Homes (ITE Land Use Code 210) 

• 44 Multi-Family Housing Units, Low-Rise (ITE Land Use Code 220) 

• 168 Multi-Family Housing Units, Mid-Rise (ITE Land Use Code 221) 

 

Table 1 

TWIN CEDARS PEAK HOUR TRIP GENERATION 

 

Land Use 

Weekday AM 

Peak Hour 

Weekday PM  

Peak Hour 

Saturday 

Peak Hour 

In Out Total In Out Total In Out Total 

44 Single-Family Detached 9 27 36 29 17 46 30 25 55 

44 Multi-Family Housing, 

Low-Rise 
5 17 22 18 10 28 8 6 14 

168 Multi-Family Housing, 

Mid-Rise 
15 42 57 45 28 73 38 39 77 

TOTAL TRIPS 29 86 115 92 55 147 76 70 146 

 

Overview of TIS 

 

Intersections examined: 

1) Delaware Route 20 & Site Access 

2) Delaware Route 20 & Deer Run Road 

3) Delaware Route 20 & Bayard Road / Johnson Road 

 

Conditions examined:  
1) 2019 existing (Case 1) 

2) 2026 without Twin Cedars (Case 2) 

3) 2026 with Twin Cedars (Case 3) 

 

Peak hours evaluated: Weekday morning and evening and Saturday mid-day peak hours 

 

Committed developments considered: 

1) Orr Property (a.k.a. Miller Creek) (135 single-family detached houses) 

2) Estuary (284 single-family detached houses) 

3) Fox Haven I (76 single-family detached houses; 4 unbuilt) 

4) Fox Haven II (99 single-family detached houses) 
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Intersection Descriptions 

 

1) Delaware Route 20 & Site Access  

Type of Control: proposed one-way stop (T-intersection) 

Eastbound Approach: (Delaware Route 20) existing one through lane; proposed one 

through lane and one right-turn lane 

Westbound Approach: (Delaware Route 20) existing one through lane; proposed one left-

turn lane and one through lane 

Northbound Approach: (Site Access) proposed one shared left-turn/right-turn lane, stop 

control 

 

2) Delaware Route 20 & Deer Run Road  
Type of Control: unsignalized 

Eastbound Approach: (Delaware Route 20) one shared through/right-turn lane 

Westbound Approach: (Delaware Route 20) one left-turn/through lane 

Northbound Approach: (Deer Run Road) one shared left-turn/right-turn lane, stop 

control 

 

3) Delaware Route 20 & Bayard Road / Johnson Road  

Type of Control: existing two-way stop; DelDOT traffic study proposes a traffic signal 

Eastbound Approach: (Delaware Route 20) one left-turn lane, one through lane, one 

bicycle lane, and one right-turn lane 

Westbound Approach: (Delaware Route 20) one shared left-turn/through/right-turn lane 

Northbound Approach: (Johnson Road) one shared left-turn/through/right-turn lane, stop 

control  

Southbound Approach: (Bayard Road) one shared left-turn/through/right-turn lane, stop 

control 

 

Safety Evaluation 

 

Crash Data: Per current DelDOT policy, review of crash data was not conducted at this time.  

 

Sight Distance: The proposed site access on Delaware Route 20 is located between two horizontal 

curves, so sight distance is limited looking in either direction (especially to the left) from the 

proposed northbound driveway approach. As always adequacy of available sight distance should 

be confirmed during the site plan review process for all proposed movements at the site accesses. 

 

Transit, Pedestrian, and Bicycle Facilities 

 

Existing transit service: Based on the current DART Bus Stop Map, the Delaware Transit 

Corporation (DTC) does not currently operate any fixed-route transit bus service in the area of the 

proposed Twin Cedars residential development.  

 

Planned transit service: The TIS provided documentation of correspondence with a DTC 

representative who stated that no transit amenities are needed at this time. DTC has no plans to 

provide transit service to the area in the near future. 
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Existing bicycle and pedestrian facilities: The following study area roadways are identified as 

“Bicycling Routes” on the Sussex County Bicycle Map published by DelDOT: 

• Delaware Route 20:  

o Regional Bicycle Route with bikeway 

o Over 5,000 vehicles daily 

• Bayard Road: Connector bicycle route without bikeway 

• Johnson Road: Connector bicycle route without bikeway 

 

There are no existing sidewalks or exclusive pedestrian facilities in the immediate area of the 

proposed site entrance on Delaware Route 20. There are however new pedestrian facilities and 

bike lanes at the Delaware Route 20 & Bayard / Johnson Road intersection in the eastbound 

direction. 

 

Planned bicycle and pedestrian facilities: The TIS provided documentation of correspondence 

with a representative from DelDOT’s Local Systems Planning Section who was contacted to 

determine requested accommodations for bicycles and pedestrians. It is requested that a 10‐foot‐

wide Multi‐Use Pathway would be needed across the frontage.  

 

Previous Comments 
 
In a review letter dated February 5, 2020, DelDOT indicated that the revised Preliminary TIS was 
acceptable as submitted. 
 
It appears that all substantive comments from DelDOT’s TIS Scoping Memorandum, Traffic 
Count Review, Preliminary TIS Review, and other correspondence were addressed in the Final 
TIS submission. 
 

General HCS Analysis Comments 

(see table footnotes on the following pages for specific comments) 

 

1) Both The Traffic Group, Inc. and McCormick Taylor utilized Highway Capacity Software 

(HCS) version 7.8 to complete the traffic analyses. 

 

2) As per HCM methodologies, The Traffic Group and McCormick Taylor applied percent 

heavy vehicles (HV) by lane at all-way stop control intersections. In general, existing HV 

were applied to future conditions as well. For new intersections, 3% was assumed as per 

the DelDOT Development Coordination Manual section 2.2.8.11.6.H. 

 

3) For existing conditions, the TIS and McCormick Taylor determined overall intersection 

peak hour factors (PHF) for each intersection based on the turning movement counts. 

Future PHFs were determined as per the DelDOT Development Coordination Manual 

section 2.2.8.11.6.F.  
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Table 2 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 1 

One-Way Stop (T-Intersection) 
LOS per TIS 

LOS per 

McCormick Taylor 

Delaware Route 20 &  

Site Access 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2026 with Twin Cedars (Case 3)       

Westbound DE 20 – Left A (7.9) A (8.3) A (8.6) A (7.9) A (8.3) A (8.6) 

Northbound Site Access B (12.9) B (14.1) C (19.8) B (12.9) B (14.1) C (19.8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
1 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay.  
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Table 3 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 2 

One-Way Stop (T-Intersection) 
LOS per TIS 

LOS per 

McCormick Taylor 

Delaware Route 20 &  

Deer Run Road 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2019 Existing (Case 1)       

Westbound DE 20 – Left A (7.8) A (7.9) A (8.2) A (7.8) A (7.9) A (8.2) 

Northbound Deer Run Road B (10.8) B (10.8) B (12.5) B (10.8) B (10.8) B (12.5) 
 

2026 without Twin Cedars (Case 2)       

Westbound DE 20 – Left A (7.9) A (8.0) A (8.3) A (7.9) A (8.0) A (8.3) 

Northbound Deer Run Road B (11.3) B (11.2) B (13.0) B (11.3) B (11.2) B (13.0) 
 

2026 with Twin Cedars (Case 3)       

Westbound DE 20 – Left A (7.9) A (8.1) A (8.4) A (7.9) A (8.1) A (8.4) 

Northbound Deer Run Road B (11.6) B (11.6) B (13.4) B (11.6) B (11.6) B (13.4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
2 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay. 
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Table 4 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 3 

Two-Way Stop 

LOS per TIS LOS per 

McCormick Taylor 

Delaware Route 20 &  

Bayard Road / Johnson Road 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2019 Existing (Case 1)       

Eastbound DE 20 – Left A (7.8) A (8.0) A (8.6) A (7.8) A (8.0) A (8.6) 

Westbound DE 20 – Left A (7.7) A (7.8) A (8.1) A (7.7) A (7.8) A (8.1) 

Northbound Johnson Road B (14.9) C (16.6) D (30.3) B (14.9) C (16.7) D (30.6) 

Southbound Bayard Road C (17.1) C (18.3) F (70.9) C (17.6) C (18.9) F (82.6) 
  

2026 without Twin Cedars (Case 2)       

Eastbound DE 20 – Left A (7.9) A (8.1) A (8.8) A (7.9) A (8.1) A (8.8) 

Westbound DE 20 – Left A (7.7) A (7.8) A (8.2) A (7.7) A (7.8) A (8.2) 

Northbound Johnson Road C (16.4) C (19.8) E (47.2) C (16.5) C (19.9) E (49.1) 

Southbound Bayard Road C (21.2) C (24.1) F (206.3) C (22.1) D (25.4) F (238.9) 
  

2026 with Twin Cedars (Case 3)       

Eastbound DE 20 – Left A (8.0) A (8.2) A (8.9) A (8.0) A (8.2) A (8.9) 

Westbound DE 20 – Left A (7.8) A (7.9) A (8.2) A (7.8) A (7.9) A (8.2) 

Northbound Johnson Road C (18.6) C (23.5) F (76.2) C (18.6) C (23.6) F (86.1) 

Southbound Bayard Road D (25.5) D (29.1) F (310.7) D (27.5) D (31.1) F (354.3) 

 

                                                 
3 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay. 
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L A N D  U S E  D A T A  

Site Data: 
Location: Southeasterly side of Zion Church Road (Route 20) 

 Approx. 1,200’ east of intersection with Deer Run Road (Rd 388) 

 Frankford, DE 

Owner: Twin Cedars, LLC 

Tax Map Parcel Number: 533-11.00-42.00 

Gross Acreage: 64.32 ± acres 

Current Zoning: C-1, CR-1, & GR (Coastal Area Overlay) 

Proposed Zoning: GR - RPC 

Floodplain: Zone X – Outside of the 0.2% Annual Chance Floodplain 

Land Use Breakdown 
Total Lot Areas: 

 Apartments: 11.62 ± Acres 

 Single Family: 7.82 ± Acres 

 Townhomes: 3.01 ± Acres 

Right-of-Way: 

 Public R.O.W. (DelDOT Dedication) 0.00 Acres 

 Private R.O.W. 4.43 ± Acres 

Open Space 

 Active: 1.07 ± Acres 

 Passive: 41.50 ± Acres 

  Incl. in Apartment Area 3.93 ± Acres 

  Incl. in Stormwater Facilities 5.31 ± Acres 

Lot Compilation 
 GR Zoning Proposed RPC 
Single Family 
Min. Lot Area: 10,000 sf 7,500 sf 
Lot Width: 75 ft. 60 ft. 
Lot Depth: 100 ft. 100 ft. 
Front Yard Setback: 40 ft. 25 ft. 
Side Yard Setback: 10 ft. 10 ft. 
Rear Yard Setback 10 ft. 20 ft. 
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 GR Zoning Proposed RPC 
Multifamily - Townhomes 
Area:  
 Minimum: 1,600 sf 2,310 sf 
 Average: 3,630 sf 2,940 sf 
Lot Width:  
 Interior Units: 16 ft. 22 ft. 
 End Units: 16 ft. 34 ft. 
Lot Depth: N/A 100 ft. 
Front Yard Setback: N/A 25 ft. 
Rear Yard Setback: 10 ft. 10 ft. 
Front / Rear Yard Aggregate: 40 ft.  35 ft. 
Side Yard Setback: 20 ft. 5 ft. 
Max. Building Length: 170 ft. 92 ft. 
Max. D.U. / Bldg.: 8 4 
Min. Bldg. Separation: 30’ 26’ 
 
 GR Zoning Proposed RPC 
Multifamily Apartments 
Min. Lot Area: 3,630 sf 3,630 sf 
Front Yard Setback: 40 ft. 25 ft. 
Side Yard Setback: 10 ft. 10 ft. 
Rear Yard Setback 10 ft. 10 ft. 
 
Project Net Density 
 GR Zoning  12.00 d.u./ac. 4.31 d.u./ac 
 
Number of dwelling units: 771 254 
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I N T R O D U C T I O N  
 

This report has been prepared at the request of Mr. Henry Mast of Bay Developers, 
the applicant and equitable owner of the Twin Cedars property. 

The following report, including all exhibits and appendices, shall serve as 
supporting documentation associated with the proposed Residential Planned Community 
(RPC) application submitted to the Office of Planning and Zoning for the subject property 
on November 18, 2019. 

This report will address elements of the plan, the existing conditions, the overall 
design concept, environmental protection provisions, open space reservations, housing 
types, phasing and the professional management structure for the Home Owner’s 
Association.     

An overview has been provided for the key infrastructure elements like sanitary 
sewer, water service, stormwater management, gas, electric, cable television, and 
telephone service.   

Traffic and transportation impacts, as well as social and economic issues, will be 
discussed.  This report will discuss recreation amenities, as well as, how State and County 
comments have been incorporated into a balanced comprehensive concept.   
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E X E C U T I V E  S U M M A R Y  
 

Twin Cedars is proposed as a Residential Planned Community (RPC) located on 
the southerly side of Zion Church Road (Route 20), approximately 1,200 feet east of the 
intersection with Deer Run Road (Road 388) in an unincorporated portion of Sussex 
County, Delaware.  The 64.32-acre site is located entirely within the Coastal Area, 
formerly referred to as the Environmentally Sensitive Development District Overlay Zone, 
as shown on the Sussex County Comprehensive Plan dated March 2019.  Design and 
development concepts for Twin Cedars focused on creating a pedestrian friendly 
community of single-family, townhome, and apartment dwellings clustered around a 
centrally located community recreation area.  The project site includes more than 42 acres 
of open space, with each of the residential lots connecting directly to open space.  It is 
anticipated that the infrastructure for Twin Cedars will be constructed over a 2-year 
period, with residential construction taking approximately 4 years to complete. 

The community recreation area is anticipated to include a community clubhouse 
building and outdoor pool and patio area.  Sidewalks will be provided throughout the 
community along both sides of the vehicular thoroughfares to connect the residences to 
the community clubhouse area. 

The majority of the development area was previously utilized for residential 
purposes (former apartment complex) and/or used for agricultural purposes.  Due to high 
groundwater conditions anticipated on site, extended detention stormwater practices 
including wet ponds and/or created wetlands will be implemented to provide runoff 
management.  Utilization of these facilities will provide a reduction in both runoff and 
nutrients (i.e. nitrogen, phosphorus) from the developed site. 

The Twin Cedars site is currently located within Sussex County’s Johnson Corner 
Sanitary Sewer District and will utilize extensions to the existing County infrastructure to 
provide public sewer to the site.  The on-site gravity system is anticipated to connect 
directly to existing mains located along the Zion Church Road without the need for 
construction of an additional sanitary sewer pump station.  The site is also located within 
an existing Certificate of Public Convenience and Necessity (CPCN) service area 
designated to Tidewater Utilities Inc. (TUI).  Existing TUI distribution mains area located 
along the Zion Church Road and are anticipated to have adequate capacity to service the 
Twin Cedars site. 

Forested and/or landscaped buffer areas will be provided around the perimeter of 
the community in accordance with Section 99-5 of the Sussex County Code.   The internal 
subdivision street system will be designed and constructed in accordance with Sussex 
County standards and will be privately owned and maintained upon completion.  
Consideration for pedestrian safety and convenience through traffic calming design 
techniques, sidewalks; unified street signage and lighting standards will be incorporated 
into the final design of the project. 

Twin Cedars is anticipated to provide a vibrant community, with social and 
recreational benefits to the residents, economic benefits to the County and surrounding 
areas, while minimizing environmental impacts to the existing on-site resources and the 
neighboring properties.    
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P R O J E C T  S U M M A R Y  

Existing Conditions 

Location 
The Twin Cedars site is located in southeastern Sussex County, approximately 

1,200 feet south of the intersection of Zion Church Road (Route 20) and Deer Run Road 
(Road 388).  The project site is comprised of one existing parcel, referenced on District 
533, Map 11, as Parcel 42.00.  As shown on the current Sussex County Comprehensive 
plan, the entire project is located within the Coastal Area growth zone.  Portions of the 
subject lands along Zion Church Road are currently zoned General Commercial (C-1) 
and Commercial Residential (CR-1) while the remaining portion of the site is zoned 
General Residential (GR).    
 

 
Figure 1 - Future Land Use Map 

Existing Land Use 
The 64.32-acre parcel is currently owned by Twin Cedars, LLC.  Although a portion 

of the site was previously utilized for apartments, the structures were previously 
demolished.  A portion of the rear parcel area is currently utilized for agricultural purposes 
and a small support structure still remains within the parcel areas.  There are however, 
no historic structures located within the project area.  The subject site is bordered to the 
west by the Hampden Park residential subdivision, to the southeast by the “Lost Lands 
RV Park, and to the southwest and east by undeveloped parcels currently utilized for 
agricultural purposes. 
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The southerly portion of the site contains a large wooded area; limited clearing and 
disturbance is anticipated to this area of the site as a result of the proposed design.  A 
wetlands evaluation was completed by Geo-Technology Associates, Inc. (GTA) in March 
2021.   Based upon this review and as shown in the applications submitted to DNREC 
and the Army Corps of Engineers (ACOE), no jurisdictional wetlands or Waters of the US 
were identified within the limits of the subject project area in the professional opinion of 
GTA.  No disturbance to jurisdictional wetland areas are anticipated as a result of the 
proposed development.  Review of the FEMA floodplain maps reveal the subject parcel 
to be located within Zone X, outside of the 0.2% annual chance floodplain. 

The project area is gently sloping from west to east and from the frontage on Zion 
Church Road into the site area.  Drainage is directed to existing on-site drainage ditches 
and tax diches.  A portion of the Batson Branch, Prong 1 tax ditch traverses the front 
portion of the site, and the upper end of Batson Branch, Sub 2, Prong 1 runs along the 
easterly property boundary.  These features are anticipated to continue to convey the 
runoff from the developed property off-site.  Any modifications to the tax ditches or 
associated rights-of-way will be performed with approval of the Tax Ditch managers and 
DNREC approval.  No portions of the site are located within an excellent groundwater 
recharge area. 

 

 
Figure 2- Existing Conditions Plan 

According to the United States Department of Agriculture (USDA) Soil Survey for 
Sussex County, Delaware (September 14, 2018), the site is primarily underlain by the 
Hurlock loamy sand and Mullica-Berryland.  Both of these series typically consist of poorly 
drained soils with loamy sand and sandy substrata.   
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Figure 3 - Aerial Orthophoto 

 
Figures 3 and 4, 

provide insight into the 
project and the 
surrounding area. As 
shown in the aerial image 
of the site, the Hampden 
Park subdivision can be 
seen immediately to the 
west of the project site 
and the RV-park is 
apparent along the 
southeasterly corner of 
the property boundary.  A 
wider, regional 
examination of the area 
shows the Twin Cedars 
site in proximity to several 
other residential 
developments.  Along the 
Route 20 corridor are the 
subdivisions of Deer Run 
Acres, Hampden Park, 
Fox Haven, Sweet Bay, Ashton Oaks, Batons Creek Estates, Swann Estates, and the 
Hamlet at Dirickson Pond.  To the southwest, along the Route 54 are Lighthouse Lakes, 
Saltwater Landing, and Atlantic Lakes on the approach towards the Town of Selbyville.   

Figure 4- Adjacent Developments 
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In general, Twin Cedars is comparable to the surrounding uses as a mixed use 
residential project and has a gross density commensurate with a site within the Coastal 
Area growth zone.  For this reason, this land should be utilized to the fullest extent, while 
not exceeding allowable density of the underlying C-1 and GR zonings for sites serviced 
by public sewer. 

Residential Planned Community Concept 
The primary purpose of the Residential Planned Community (RPC) development 

concept is to “encourage large-scale development as a means of creating a superior living 
environment through unified developments, and to provide for the application of design 
ingenuity while protecting existing and future developments and achieving the goals of 
the Comprehensive Plan.   

The design vision and development concept for Twin Cedars was intended to 
create a sense of community with a focus on the centrally located amenities, while 
maintaining a connection to the open space.  The design process used to achieve this 
vision is listed below and was the basis for the layout and various elements used in the 
plan.   

• Create a “sense of place” around an open space concept on a site with 
limited natural features. 

• Define a perimeter buffer.   
• Connect lots to open space area and central amenity.   
• Centralize development around open space areas and central amenity 

feature 
 

The Twin Cedars site is being developed by Bay Developers, LLC as a proposed 
Residential Planned Community with an underlying GR zoning district.  The plan 
proposes to rezone the existing CR-1 and C-1 portions of the site to GR to eliminate the 
split zoning of the subject parcel.  Located entirely within the Coastal Area growth zone, 
and with public water and sewer readily available at the site, the implementation of the 
RPC development option will allow for smaller lot sizes and clustering of the development 
area for an efficient land plan to maximize preservation of existing natural areas and 
passive open space.   

By implementing the mixed-use approach and smaller lot sizes afforded by the 
creation of the RPC, a development like Twin Cedars is able to provide an enhanced 
sense of community within the subdivision by reducing distance between neighbors and 
providing meaningful active open space and gathering areas.  Roads and utilities can be 
designed in a more efficient manner that lower infrastructure construction requirements 
for both initial installation and long-term maintenance.   

The Site Data summary and illustrative site plan, figure 5, depicts the overall 
design concept and the major features of the RPC.  It should be noted, that utilization of 
the smaller lot sizes, and clustering effect, has resulted in an ability to retain a large area 
of natural wooded area on the rear portion of the site.  Perimeter buffer areas, and interior 
open space pockets have been provided so that more than 90% of the single-family and 
townhome lots have a direct connection to open space. 
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Figure 5 - Illustrative Site Plan 
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Site Data: 
Total Lot Area: 64.32 Acres 

Current Zoning District C-1, CR-1, & GR (Coastal Area Overlay) 

Proposed Zoning District GR - RPC 

GR District minimum Lot Area 

 Single Family - 10,000 SF 
 Multifamily Townhouse – 1,600 SF 
 Multifamily Apartment – 3,630 SF  

RPC District Minimum Lot Area  

 Single Family - 7,500 SF 
 Multifamily Townhouse – 2,310 SF 
 Multifamily Apartment – 3,630 SF 

Allowable Density 718 Dwelling Units 
 GR Zoning: (64.32 ac. – 4.43 Ac) x (12.00 d.u../ac.) 
 

Proposed Number of Units 254 Dwelling Units 

Area of Proposed Streets 4.43 Acres 
 Public R.O.W. (DelDOT Dedication) 0.0 Acres 
 Private R.O.W. 4.43 Acres 

Proposed Gross Density  4.31 D.U. / Acre 

Open Space Required (10%) 6.43 Acres 

Open Space Proposed (65%) 42.12 Acres 
 Active Open Space / Clubhouse Area 1.07 Acres 
 Passive Open Space 41.05 Acres 
  Incl. Stormwater Facilities 5.31 Acres 

Off Street Parking 

   Required Proposed 

Single-Family Detached  84 spaces 84 spaces 
(2 Spaces / Unit) 

Multifamily Attached – Townhomes 88 spaces 88 spaces 
(2 Spaces / Unit) 

Multifamily Apartments  336 spaces 337 spaces 
(2 Spaces / Unit) 

Community Center / Overflow N/A 33 spaces 

Infrastructure  

 Sewer  Sussex County 

 Water  Tidewater Utilities 
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Clustering to Create a Sense of Place 
The design concept for Twin Cedars was to look initially at a way of utilizing the 

RPC ordinance and clustering concept to provide a meaningful use of open space, 
provide community buffering, and create a network of roads and pedestrian pathways to 
link the residential areas and community amenities together.  The focus was on creating 
a sense of community where residents and visitors could interact as they drive, walk, sit 
and relax.  This goal will be achieved by creating a centralized amenity where the 
residents can gather. 

The primary structuring element of this design is the road network and associated 
pedestrian sidewalks.  The amenity area has been centrally located, with all of the internal 
streets linking back to this central area.   

The site, in its current condition, has considerable environmental areas at the rear 
of the property as noted above.  A majority of the existing natural areas will be preserved 
in an undisturbed state; while others will be enhanced and expanded to provide additional 
backdrop for the community.   Providing a centralized amenity provides a welcoming 
element to the community while also providing a point of destination for the residents.  
The amenity area combines with the axial open space element of the community to 
provide a visual and physical connection along the longitudinal axis of the site as shown 
by the Design Concept sketch below.   
 

 
Figure 6 - Design Concept 

Perimeter Buffer 
The design concept for Twin Cedars Glen begins to take form by defining a 

perimeter buffer around the project area, with a single point of access from Zion Church 
Road.  The expanded front buffer area provided for the apartment area will incorporate 
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landscape screening as well as provide an area for stormwater management for the 
developed site.  Placing these facilities within a buffer area will further allow for the 
efficient use of the developed site.   

All residential lots and apartment areas will have access from the interior 
subdivision streets; no proposed lots will have direct access to the adjacent state road 
(Zion Church Road).  A perimeter buffer has been provided that will vary in width from 20’ 
to more than 1260’ around the site.  These buffer areas will be comprised of a mixture of 
forested buffers, which will retain the existing natural vegetation, and vegetated buffers 
that will be planted with a mixture of deciduous and evergreen planting materials in 
accordance with the County Code.  The perimeter vegetated buffers will include 
undulating landscape berms where feasible to provide enhanced screening between the 
project site and the adjacent areas.  Proposed planting materials will include native and 
improved plant varieties to provide for visual interest and minimize landscaping 
maintenance requirements. 
 

 
Figure 7 - Perimeter Buffer 

 
In addition to providing enhanced screening, the landscaping will help to direct 

residential interaction toward the internal portions of the sites and the centrally located 
amenities.  The landscape buffers and berms, as shown in the figure below, will reduce 
the visual impact of the change in use from agricultural to residential use, promoting the 
concept of open space preservation.   
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Figure 8 - Landscape Berms 

Open Space & Unifying Element 
 The key elements for the site design are the direct connections of the lots to the 
surrounding open space areas and the direct pedestrian linkage to the centrally located 
amenities.  The axial formation of the site reinforces these connections.  The primary 
central amenity and anchor for the development is the community center that is 
anticipated to include a multipurpose building with outdoor pool, patio areas, playground, 
and centralized mail kiosk. 
 

 
Figure 9 - Unifying Elements 
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Central Amenity Feature 
The core open space and recreation system for Twin Cedars is designed as an 

integral part of the road system and lot configuration.  Located at the terminus of the main 
entrance road, this amenity is a focal point of the community.  Careful attention was given 
to balance the active open space areas with the passive areas provided for perimeter 
buffering, lot configuration, and preservation of natural areas.   

 

 
Figure 10 - Community Clubhouse Concept 

The central amenity feature for Twin Cedars is the 1.5 acre community center 
complex. The community center is anticipated to include a community building, outdoor 
pool and patio area, as well as a playground.  The building will likely include gathering 
spaces, game or fitness rooms, restroom / locker facilities, and a kitchen.  This will allow 
the facility to accommodate a wide range of activities, from fitness and aerobics, card 
games, art classes, and gathering with neighbors.  Administrative rooms and a large 
meeting space may be provided to accommodate meetings of the homeowner’s 
association and other community events. 

More than 96% of the dwelling units are located within a 700’ radius of community 
clubhouse.  Thirteen off street parking spaces are to be provided in parking bays 
immediately adjacent to the community center facilities.  It is anticipated that most 
residents will walk to this central location reducing vehicular trips and the need for 
additional off street parking.  Bicycle racks will also be provided for residents utilizing an 
alternative method of transportation.   

The community center will be linked to all other portions of the community through 
the interior subdivision streets.  Sidewalks will be provided on both sides of all streets to 
and within the apartment parking areas to accommodate and encourage pedestrian 
movement throughout the community.   
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Construction Phasing 
The 254 new dwelling units are anticipated to be constructed over a multi-year 

period.  Given the mixture of multiple dwelling types, it is anticipated that the full buildout 
of the community may be completed within three years.   

 

 
Figure 11 - Conceptual Construction Phasing 

 
For purposes of construction, the development will likely be broken down into four 

phases.  The initial phase will include the site entrance, the construction of entrance road, 
the apartment area located on the easterly portion of the site, and associated stormwater 
management areas.  Phase 2 will include approximately 41 single family and townhome 
dwelling units, the community amenities, and the associated road and stormwater 
management areas.  Phase 3 will include the remaining 45 single family and townhome 
dwelling units and remaining private road areas.  The final area of construction will include 
the remaining apartment area located on the westerly portion of the site.  Final phasing 
limits and limits of construction are subject to final engineering, cost effective construction 
sequencing, and market demand.  Amenities will be constructed as each related phase 
is completed.   

Homeowner’s Association Organization and Management Structure 

Governing Documents 
Twin Cedars will be formally created and governed by a series of governing 

documents.  There will be Articles of Incorporation to establish the master community as 
a corporate entity.  There will be a Declaration of Covenants, Conditions and Restrictions 
which outline the restrictive covenants governing the community, and Bylaws which 
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address the community operation, and the Architectural Guidelines which address 
architectural control.  The Twin Cedars Homeowner’s Association (TCHOA) will operate 
and maintain the common facilities in the subdivision, including open spaces, stormwater 
management facilities, private roadways, and recreation facilities.  The ownership entity 
of the apartment area will be responsible for the parking lots, building, and areas located 
within the two apartment lot areas. 

Articles of Incorporation 
 The Articles of Incorporation will establish the master community as a corporate 
entity.  The association that will oversee the management, operation and maintenance of 
the community will be a non-stock corporation.   

Declaration 
 The Declaration will outline the restrictive covenants governing the community and 
shall be recorded among the Land Records as permanent covenants which run with the 
land.  The Declaration creates the Residential Planned Community.  It will outline in detail 
the role and responsibility of the Declarant.  It will establish the obligation of the owners 
of the various lots and units to pay assessments for the maintenance, repair and 
replacement of the common area, amenities, and facilities and will provide the authority 
of record liens, after providing reasonable notice, for the non-payment of such 
assessments.  The Declaration will also establish use restrictions for the residential units, 
establish use restrictions regarding the common areas and amenities, and generally 
outline the architectural control requirements and the enforcement authorities of the 
Community regarding the covenants.  

Bylaws 
The Bylaws will outline the governance of the Community.  The Community will be 

governed by an Executive Board, which will be controlled by the Declarant during 
construction, until turnover to the Community.  At such time, the Executive Board will be 
elected by the residents and owners within the community.  The Bylaws will address the 
powers and duties of the Executive Board and will further address the day-to-day 
management, operation, and maintenance of the Community and the mechanisms by 
which the same are accomplished.  The Bylaws will require the Community to retain a 
professional property management company to ensure that the Community and its 
common areas, amenities and facilities are properly managed and maintained. 

Architectural Guidelines 
Architectural Guidelines will also be part of the governing documents of the 

Community.  These guidelines will set specific architectural styles, colors, and materials 
for the construction of the residential units as well as the common elements of 
construction.  The guidelines will specifically address house placement requirement as 
well as the placement of any accessory structures including, but not limited to garages, 
sheds, and outdoor shower areas.  These guidelines will establish setback requirements 
for construction.  The Architectural Guidelines will create a review committee to review 
and determine compliance, or lack thereof of new construction, as well as modification of 
existing construction.  It is the intent that construction, including new construction and 
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construction of modifications, will not be authorized unless and until the review committee 
has issued a permit for construction within Twin Cedars.  This permit procedure is 
intended to ensure compliance with the governing documents, and in particular the 
Architectural Guidelines.  The Declarant intends to maintain control of the review 
committee until new construction is completed within the Community.  Upon completion 
of new construction, control shall be relinquished to the Executive Board’s appointees or 
elected representatives for review of proposed modifications.   

Development Infrastructure 

Sanitary Sewer Service 
The Twin Cedars site is located within the existing boundary of the Sussex County 

Johnson Corner Sanitary Sewer District (JCSSD).  Sanitary sewer service will be provided 
by the Sussex County Department of Public Works. 

 
A public sewer system will be proposed to service the Twin Cedars community.  

This system will be comprised of an internal gravity sewer collection system with a direct 
connection to the County interceptor located along Zion Church Road. 

 
A Sanitary Sewer Concept Evaluation (SSCE) was performed by the Sussex 

County Engineering Department on September 23, 2019.  The conclusions of this report 
confirmed that the project site is located within a Tier 1 Sewer District Area.  As noted by 
the SSCE, the proposed sewer system will be connected to the existing County facilities 
in the vicinity of JC-110 or JC-111.  A Use of Existing Infrastructure Agreement will be 
required for the project and executed prior to recordation of the project. 

Domestic Water Service 
The Twin Cedars subdivision will have a potable water system supplied by Artesian 

Water Company, Inc. (AWC), a franchised water purveyor in the State of Delaware.  All 
water service infrastructure design will be in accordance with the water provider’s 
standards and adhere to the requirements of Department of Natural Resources and 
Environmental Control for public water supply.  Easements will be provided for the benefit 
of AWC throughout the project area for the operation and maintenance of the water 
system. 

The average daily domestic water demand for Twin Cedars is estimated to be 
46,000 gallons per day for the proposed 42 single-family, 44 townhomes, 168 apartments, 
and community center amenities.  The maximum day demand is estimated to be 96,000 
gallons per day.  Water supply will be provided from the existing AWC supply sources.  
The on-site water distribution system will connect to the existing AWC water distribution 
main located along the property frontage on Zion Church Road. 

Fire Protection 
The water system will be designed in accordance with the Delaware State Fire 

Prevention Regulations.  Fire flow will meet, or exceed, the minimum flow required for fire 
protection of single-family detached residential homes, townhomes, and apartments.  Fire 
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hydrants will be provided throughout the community along the road rights-of-way, with 
hydrant spacing of 800 feet or less on center in accordance with the State Fire Code. 

Sediment and Stormwater Control 
The overall Twin Cedars site is located on approximately 64 acres, located within 

the watershed of the Inland Bays.  The purpose of this stormwater management narrative 
is to describe how the qualitative and quantitative stormwater management requirements 
will be met at this site. 

The Twin Cedars site has been designed to utilize “low impact development” 
techniques, including clustering and use both structural and non-structural SWM 
practices.  By reducing the footprint of the development area, the area disturbed by 
construction of the proposed subdivision will be approximately 35 acres of the 
development site.  These measures will help to increase open space, reduce impervious 
area, and reduce runoff from the developed site.   

Temporary construction stormwater / erosion and sediment controls will be 
implemented to mitigate discharge of sediment laden waters offsite during the 
construction phase of the project.  Permanent post-construction stormwater management 
will be utilized to ensure that peak runoff rates of the developed conditions do not exceed 
the pre-developed levels.  Stormwater infiltration and slow-release practices will be 
designed in accordance with current DNREC regulations to address the increase in runoff 
volume associated with the Resource Protection Event Volume (RPv).  Erosion and 
sediment control / stormwater management plans will be submitted to Sussex 
Conservation District (SCD) for review and approval. 

A pre-submittal meeting will be held with SCD staff to discuss general drainage 
issues within the watershed and overall stormwater approach for the developed site. Due 
to high groundwater conditions on the site, it is anticipated that extended detention wet 
ponds facilities will be provided as the primary SWM practice.  Additional infiltration based 
facilities may be implemented where feasible. 

Other Utilities 
Twin Cedars will be served by the following utility companies: 
 
Natural Gas Chesapeake Utilities 
Electric Delmarva Power 
Telephone Verizon 
Cable / Internet / Comcast 

Traffic & Transportation 

Traffic Impact Study 
The proposed Twin Cedars community will generate an estimated 2,030 daily 

vehicle trips on the surrounding roadways as a result of the proposed 42 single-family 
and 212 multi-family (townhome and apartment) dwelling units.  As part of the RPC 
application, a Service Level Evaluation was performed by DelDOT.  Per the results of the 
DelDOT analysis, the developer was recommended to conduct a Traffic Impact Study 
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(TIS).  A TIS was prepared by The Traffic Group (TTG) and submitted to DelDOT for 
review.  DelDOT subsequently issued a letter of approval for the TIS on July 13, 2020. 

Roadway Improvements 
Based upon findings of the TIS, it was recommended that the developer will 

construct one site entrance to access the project from Zion Church Road; this entrance 
will be designed and constructed in accordance with current DelDOT standards.  
Additionally, the developer is anticipated to will participate in a signal agreement for the 
future construction of a traffic signal at the intersection of Zion Church Road (Route 20) 
and Bayard Road / Johnson Road, through an equitable share contribution.  
Requirements for all off-site transportation improvements will be noted on the Record 
Plans for the project prior to recordation. 

Subdivision Streets 
All streets within the Twin Cedars development will be privately owned and 

maintained.  The private streets will be designed and constructed in accordance with the 
requirements of the Sussex County Code.  A single point of access will be provided from 
Zion Church Road, and a future interconnection point has been provided to the adjacent 
undeveloped parcel located to the southeast of the project site. 

A closed section roadway will be utilized throughout the development to ensure 
pedestrian and vehicular safety and provide an enjoyable driving experience.  Street 
lighting and street trees will be provided in accordance with the Sussex County Code to 
reinforce the streetscape and pedestrian pathways.  All internal streets will be owned and 
maintained by the developer during construction and conveyed to the Twin Cedars 
Homeowner’s Association upon completion of the project. 

Multimodal Transportation 
Twin Cedars was designed to promote non-vehicular trips within the residential 

community.  By placing the community amenity space in a centralized location, the 
residents of the community are able to easily access the site.  These facilities will only be 
provided for the benefit of the residents of the community and will not be utilized by the 
outside public. 

Each of the internal subdivision streets will have sidewalks on both sides to 
encourage pedestrian movement throughout the subdivision.  A shared use path will be 
incorporated into the project frontage on Zion Church Road to provide linkage to the 
surrounding area. 

Emergency Evacuation 
 In the event of emergency evacuation the residents will have been informed 
through Community documents of the procedures for preparing for evacuation.  Part of 
that documentation shall include the Sussex County Storm Readiness Plan and Delaware 
Emergency Management Association (DEMA) Disaster Preparedness Plan.  The 
anticipated evacuation routes, shown below, are based on the DelDOT established 
evacuation routes.  Signage will be posted at the site entrance in accordance with DelDOT 
requirements for evacuation routes. 
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Figure 12 - Evacuation Routes 

 

Social Influences 
The Twin Cedars community will have an effect on local services including Fire Company, 
Police Department and School system.   

Fire and Rescue 
The Roxana Volunteer Fire Company (RVFC) 90, Station 1, has the primary 

responsibility for providing fire and emergency medical services within the proposed Twin 
Cedars area.  Other nearby fire and rescue companies include the RVFC Station 2, the 
Frankford Volunteer Fire Company at Station 76, and the Millsboro Volunteer Fire 
Company at Station 83.   

 
These companies provide: 

• Firefighting 
• Hazardous Material Response 
• ALS Emergency Medical Service 
• Vehicle Rescue (Extrication) 
• Search & Rescue 

 
The Sussex County Para-Medics provide additional service in this area for 

advanced life support. The Twin Cedars subdivision would be covered by Station 105 in 
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the Frankford area.  These facilities are open and operating twenty-four hours a day, 
seven days a week, and are support and back-up to the Fire Company in the event of 
emergencies. 

Police and Security 
The Delaware State Police Troop 4 out of Georgetown has the primary jurisdiction 

for servicing the proposed Twin Cedars community.  The Troop is responsible for 
enforcement of traffic laws, parking regulations, and state laws. 

Schools  
The Twin Cedars site is located within the Indian River School District (IRSD).  

Based on similar projects within the area, an estimate of one student per 6 dwelling units 
may be anticipated as a result of this project.  The proposed 254 units would therefore 
result in an increase of approximately 43 students being introduced to the IRSD.  It is 
anticipated that the children of Twin Cedars would attend Showell Elementary School, 
Selbyville Middle School, and Indian River High School based on current distribution 
patterns within the district. 

 
During the approval process the Developer will coordinate with the school district 

to confirm assigned schools, and determine appropriate bus stop locations. 
 
A majority of the annual property taxes received from each lot, as well as a 

significant state contribution from income tax receipts will go to support the school system.  
The annual taxes generated from this development should support and surpass the few 
resident children who will utilize the educations resources of the area.   
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Economic Impacts 

Anticipated Revenue Enhancements to Sussex County 
 
One time fees: 

1. Transfer Taxes (1.5% Sussex County & 2.5%  State) 
a. Sale of property to developer (estimated) $ 120,000 
b. Sale of lots to builders (estimated)  

i. Single-family $ 126,000 
ii. Townhomes $ 99,000 

iii. Apartments $ 252,000 
c. Sale of finished homes (estimated)  

i. Single-family $ 472,500  
ii. Townhomes $ 369,600 

 Total transfer tax revenue $ 1,106,460 
 

2. Sewer Impact Fees 
254 units @ $6,360 per unit  $ 1,615,440 
 

3. Building Permit Fees (estimated) 
a. Single Family – 42 units @ $750 per unit $ 31,500 
b. Townhomes – 44 units @$750 per unit $ 33,000 
c. Apartments – 7 buildings @ $7,500 building $ 52,500 

 Total Building Permit Fee Revenue $ 117,000 
 

Total one-time fee & taxes  $ 2,838,900 
 

 
Annual Property taxes (estimated) 

1. Single Family - 42 @ $1,500 per unit $ 63,000 
2. Townhomes – 44 @  $1,125 per unit $ 49,500 
3. Apartments – 7 @ $18,000 per building $ 1,260,000  

 Total Annual Property Tax Revenue $ 1,372,500



 

 
  

A P P E N D I C E S  
 





 

i 
  

 
 
 
 
 
 

Appendix 1 – 99-9C Compliance 
 

  





 
 
ENGINEERS, ARCHITECTS, PLANNERS, SURVEYORS, AND LANDSCAPE ARCHITECTS 
 
 
 
 
 
 
 
 
 

 
 
 

Sussex County Code Chapter 99-9C Compliance 
 

for 
 

Twin Cedars 
 

Baltimore Hundred 
Sussex County, Delaware 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared By: 
Morris & Ritchie Associates, Inc. 
18 Boulden Circle, Suite 36 
New Castle, DE  19720 
Phone: (302) 326-2200 
Attn: Christopher J. Flathers, P.E. 

 
 

April 2021 
 





S U S S E X  C O U N T Y  C O D E  
C H A P T E R  9 9 - 9 C  C O M P L I A N C E   

 
It is the intent of this submittal to demonstrate how the proposed Twin Cedars project 
meets, or exceeds, the regulatory requirements and follows the County growth objectives 
with regard to the Sussex County Code and Ordinances.   
Located within the C-1, CR-1, and GR Zoning Districts, the proposed Residential Planned 
Community of Twin Cedars will include mixture of single family detached and multifamily 
apartments and townhomes.  Based upon an overall site area of 64+/- acres, the resulting 
gross density of the proposed project will be 4.31 dwelling units per acre.  The project 
proposes to rezone the C-1 and CR-1 portions of the site to GR to eliminate the existing 
split zoning of the subject parcel.  The Residential Planned Community ordinance will be 
applied to the overall GR zoned site area in an effort to efficiently utilize the available land 
areas, and promote a greater amount of preserved and usable open space areas within 
the project site. 
All infrastructure for the development (both on-site and off-site), will be designed and 
constructed at the developer’s expense. The infrastructure will include roads, sidewalks, 
lighting within the project, off-site road improvements along road frontage, stormwater 
management, on-site sewer collection and transmission, on-site water distribution, and 
on-site community recreation facilities. 
Water and sewer will both be centralized public systems.  Water service for the community 
will be provided by Artesian Water Company, Inc. (AWC).  All water distribution will be 
designed to requirements of the State Fire Marshal’s Office and DNREC and constructed 
in accordance with AWC standards.  Sanitary sewer service for the community will be 
provided by Sussex County.  All sanitary sewer systems will be designed in accordance 
with State and County requirements and constructed in accordance with Sussex County 
standards.      
The Twin Cedars community is proposed to be developed as combination of market rate 
single-family and multifamily dwelling units.  The multifamily apartments will be market 
rate rental units owned and operated under one ownership.   
The information below is provided to address the requirements of Chapter 99-9C of the 
Sussex County Code: 

1. Integration of the proposed subdivision into the existing terrain and surrounding 
landscape. 
 
The proposed development area is planned primarily within the previously cleared 
limits of the parcel previously utilized for agricultural and residential areas.  The 
proposed development is anticipated to result in minimal clearing of existing 
wooded areas on the site.  Landscape buffers have been proposed around the 
entire perimeter of the site to provide buffering to the adjacent residential land 
uses.  Proposed site grading is anticipated to maintain overall drainage patterns of 
the existing condition.    

  



2. Minimal use of wetlands and floodplains. 
 
A Wetlands Report was prepared by Geo-Technology Associates, Inc. (GTA) for 
the project site in March 2021.  Based upon this investigation, it was determined 
that no jurisdictional wetlands or “Waters of the U.S” were identified within the limits 
of the subject project area in the professional opinion of GTA.  Additionally, no 
tidal-wetlands are located within the project area.  Requests for Jurisdictional 
Determination have been submitted to DNREC and ACOE for confirmation of 
these findings.  Based upon the GTA delineation, no impact to regulated wetlands 
are anticipated as a result of this project.   
 
Review of the FEMA floodplain maps indicate that the entirety of the parcel is 
located within the limits of Zone X, identified as “areas determined to be outside 
the 0.2% annual chance floodplain.”  Therefore, no impacts to the floodplain are 
anticipated as a result of the proposed Twin Cedars project.       
 

3. Preservation of natural and historical features. 
 
The project area has been concentrated within the areas previously developed 
and/or utilized for agricultural purposes so that minimal tree clearing will occur on 
the project site.  The presence of rare and endangered plants, animals, and natural 
communities will be investigated during the course of design to better assist the 
preservation process in accordance with regulatory requirements.   
 
As noted in the comments from the State Historic Preservation Office (SHPO) 
received during the PLUS review, “there are no known archaeological sites or 
known National register listed or eligible properties on the parcel.”  Therefore, no 
impacts to historical features are anticipated as a result of the proposed Twin 
Cedars project.  
 

4. Preservation of open space and scenic views. 
 
The implementation of RPC design option in the creation of the proposed Twin 
Cedars layout is anticipated to result in more than 42 acres (66% of project area) 
to be utilized for passive and active open space purposes. Throughout much of the 
community, open space areas have been provided adjacent to almost all of the 
proposed residential lots, in addition to the perimeter buffers required by the 
Sussex County Zoning Code.   The open space areas will be enhanced with new 
landscape plantings and perimeter landscape berms will be implemented where 
practical. A centralized community amenity area will be provided for the enjoyment 
and active recreation of the community residents.     
 
Much of land located to the southwest of the development area on-site is currently 
wooded.  Almost the entirely of this area will remain in an undisturbed state and 
provide scenic natural views for much of the community.   
 



5. Minimization of tree, vegetation and soil removal and grade changes. 
  
As noted above, much of the existing development site has been previously 
cleared and has been previously developed as apartments and/or utilized for 
agricultural purposes.  Of the existing 38 +/- acres of wooded areas on site, 28 +/- 
acres are anticipated to remain undisturbed.  It is anticipated that the new plantings 
proposed for the buffer areas and throughout the community open space areas will 
offset a portion of the trees loss due to clearing as a result of the proposed 
development. 
 
The design will follow the natural grade of the existing site to the greatest extent 
possible while maintaining proper drainage and stormwater flow within the project. 
Only those areas that are proposed for development are planned to be disturbed.  
Erosion and Sediment control BMPs will be employed in accordance with Sussex 
Conservation District (SCD) and Delaware Department of Natural Resources and 
Environmental Control (DNREC) guidelines in order to minimize erosion and loss 
of soil throughout the construction process.       
 

6. Screening of objectionable features from neighboring properties and roadways. 
 
A 20’-wide landscaped buffer strip will be provided around the perimeter of the site 
adjacent to the neighboring residential parcels in accordance with Section 99-6 of 
the County Subdivision Code.  Additionally, a 75’ buffer area has been provided 
between the apartment area and the Zion Church Road frontage in accordance 
with the County Zoning Code.  As noted above, these areas will be enhance with 
landscape berms where feasible.  A site landscape plan will be incorporated into 
the design documents with consideration given to the utilization of native Delaware 
plants and trees where practicable. 
 
No on-site sewer or water facilities are anticipated to be require for this project.  In 
the event these facilities are required (i.e. sanitary sewer pumping station), they 
will be screened with landscaping so that they are congruent with the surrounding 
areas.   
 

7. Provision for water supply. 
 
Artesian Water Company, Inc. (a certified PUC utility company) will provide central 
water service for the project. Plans will be submitted concurrently to both Sussex 
County and the State Department of Health and Human Services in order to obtain 
an Approval to Construct and an Approval to Operate with regard to all of the 
proposed water facilities.  Artesian Water Company, Inc. has issued a “Willing & 
Able” letter indicating ability to provide service to the subject project in accordance 
with State standards. 
 
As part of the water supply design, Fire Marshal requirements will be adhered to 
with regard to the water distribution system.  



 
Based on preliminary discussions with Artesian Water, a large water main is 
located directly in front of the subject parcels along Zion Church Road that is 
anticipated to have available capacity to service the proposed Twin Cedars project.  
It is anticipated a direct connection will be made to this main. 
 

8. Provision for sewage disposal. 
 
Sussex County will provide central sewer service for the project. Plans will be 
submitted concurrently to both Sussex County Engineering and DNREC for 
ultimate approval of the plans and construction, in addition to the operation of the 
proposed wastewater collection, transmission, treatment, and disposal facilities.  
 
The Twin Cedars site is currently located within a Sussex County Johnson Corner 
Sanitary Sewer District. A Sewer Service Concept Evaluation (SSCE) was issued 
by Sussex County Engineering Department on September 23, 2019.  It is 
anticipated that on site gravity sewer system will connect directly to the existing 
County facilities located along Zion Church Road at County Manhole JC-110 or 
JC-111 in accordance with the recommendations of the SCCE.  No on-site sanitary 
sewer pump stations are anticipated to be required at this time.      
 

9. Prevention of pollution of surface and groundwater.   
 
Stormwater faculties will be designed according to DNREC and SCD standards 
and regulations; as such, they will be designed to reduce impacts to surrounding 
natural water resources. Designs are anticipated to include the use of natural 
looking and functioning features like bio-swales, bio-retention, infiltration facilities, 
created wetlands, and/or extended detention wet pond facilities to allow the 
stormwater to receive pollutant removal prior to infiltration and/or discharge from 
the developed site. 
  

10. Minimization of erosion and sedimentation, minimization of changes in 
groundwater levels, minimization of increased rates of runoff, minimization of 
potential for flooding and design of drainage so that the groundwater is maximized. 
 
Erosion and sediment control plans will be developed in accordance with 
regulatory requirements.  Careful planning and construction phasing will allow the 
contractor to minimize the area of disturbance at any given time in order to limit 
the potential for sediment issues on-site.   
 
On-site stormwater facilities will be designed to filter and infiltrate or slowly release 
stormwater runoff to mimic existing conditions in order to not exacerbate 
downstream flooding issues.  Infiltration and/or slow release facilities will be 
employed in accordance with DNREC guidelines will help mimic 
recharge/discharge from the developed site for the Resource Protection Event 



Volume (RPv).  On site management for the Conveyance (Cv) and Flood (Fv) 
events will be provided in to meet State and SCD requirements.      
 

11.  Provision for safe vehicular and pedestrian movement within the site and to 
adjacent roadways. 
 
Construction plans for the proposed site entrance and any off-site road 
improvements will be designed in accordance with DelDOT regulatory 
requirements.  Easement areas have been provided along the Zion Church Road 
frontage for the installation of a shared use path in accordance with DelDOT’s 
typical requirements.  Final plans will be submitted to DelDOT for review and 
approval prior to construction.   
 
Construction plans for the interior private roads will be developed in accordance 
with the requirements of the Sussex County Code and Sussex County 
Engineering.  In addition to the sidewalks to be provided on both sides of all internal 
streets.  Street lighting will also be provided along all private roads to promote 
safety within the development. 
 
Additionally, all private roads and community parking lot areas will be designed in 
accordance with Fire Marshal requirements to ensure adequate lane widths, 
emergency access, and any additional safety features for fire / rescue vehicular 
movement. 
 

12. Effect on area property values. 
 
The Twin Cedars project proposes a community comprised of market-rate single-
family detached and multifamily townhomes; additionally, a portion of the project 
will be comprised of market rate rental multifamily apartment units.  This 
development configuration is consistent with the development options permitted 
within the underlying GR zoning and the Sussex County Codes.  
   
The single-family component of the project is anticipated to be consistent with the 
recently constructed nearby communities of Batson Creek Estates and Fox Haven.  
The townhome and apartment components will provide a similar design aesthetic 
at an alternate price point that will not negatively impact neighboring property 
values.  Perimeter buffering areas will be utilized to reduce direct visual impact on 
neighboring parcels. 
 
The project is proposed to modify the configuration / alignment of the Batson 
Branch, Prong 1 Tax Ditch.  These modifications will improved drainage for the 
upstream properties, and provide SWM in a currently unregulated area.  As a 
result, these improvements should have a positive impact on both the upstream, 
and downstream properties.    
    
 



13. Preservation and conservation of farmland. 
 
The subject parcel is located entirely within the Coastal Area designated growth 
zone as shown in the Sussex County Zoning Map and Comprehensive 
Development Plan.  Utilization of a Residential Planned Community configuration 
at the Twin Cedars site will allow for the efficient utilization of land within the 
targeted growth areas, and reduce the development of agricultural areas outside 
of the growth areas. 
 

14. Effect on schools, public buildings and community facilities. 
 
The Twin Cedars site is located within the Indian River School District (IRSD).  
Based on similar projects within the area, an estimate of one student per 6 dwelling 
units may be anticipated as a result of this project.  The proposed 254 units would 
therefore result in an increase of approximately 43 students being introduced to 
the IRSD.  It is anticipated that the children of Twin Cedars would attend Showell 
Elementary School, Selbyville Middle School, and Indian River High School based 
on current distribution patterns within the district. Coordination with the school 
district will occur throughout the plan approval process to determine necessary 
school bus stop location(s) to serve the residents of Twin Cedars.     
 
It is anticipated that additional local property taxes and the state contribution from 
income tax receipts will continue to support the school system to offset the impacts 
created by the additional student demand associated with this project. 
 

15. Effect on area roadways and public transportation. 
 
Based on the proposed combination of single-family and multi-family homes, an 
estimated 2,030 average daily trips will be added to the existing road network 
surrounding the Twin Cedars site.  To evaluate the impacts of these additional 
vehicle trips, a Traffic Impact Study (TIS) was prepared by The Traffic Group and 
approved by DelDOT in July 2020.  Based upon recommendations of the TIS 
review, it is anticipated that the developer will construct one site entrance to the 
project from Zion Church Road in accordance with current DelDOT standards.  
Additionally, it is anticipated that the developer will participate in a signal 
agreement for the future construction of a traffic signal at the intersection of Zion 
Church Road (Route 20) and Bayard Road / Johnson Road, through an equitable 
share contribution.    
 
Through the DelDOT review and approval process related to the Site Entrance 
Plans and the Record Plats, the needs for contributions to existing projects and/or 
construction of off-site road improvements to the existing infrastructure (roadways, 
intersections, etc.) and public transportation (i.e. bus stops) will be finalized. 
 
 
 



16. Compatibility with other area land uses. 
 
The Twin Cedars residential project has been designed as a Residential Planned 
Community under the provisions allocated by the Sussex County Zoning Code.  
The proposed single-family lots should blend in well with the surrounding land uses 
surrounding the project site as the area is generally dominated by residential uses.  
The surrounding properties comprised of a mixture of GR, C-1, C-2, CR-1, AR-1, 
AR-2, and MR Zoning classifications.  The cluster configuration and proposed lot 
sizes within the single-family portion of the site are similar in nature to the recently 
constructed Batson Creek Estates and Fax Haven communities.  The overall 
project density proposed under the RPC will result in similar overall project density. 

 

17. Effect on area waterways. 
 
Erosion and sediment control measures will be implemented during construction 
in accordance with DNREC requirements to minimize impact to surrounding 
waterways during the construction process. It is anticipated that permanent 
stormwater management facilities utilizing created wetland and extended 
detention will be implemented where infiltration based practices are determined to 
not be practicable.  These facilities will be provide slow release of the runoff to 
mimic pre-development hydrology in accordance with the State and Local 
requirements.  Runoff from agricultural uses is often heavily loaded with sediment, 
nitrogen, and phosphorus.  By developing the subject parcel, there is a potential 
improvement in water quality by converting the existing agricultural land with no 
stormwater practices into a residential community with stormwater facilities 
designed in accordance with current DNREC regulatory requirements. 
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E N V I R O N M E N T A L  
A S S E S S M E N T  &  P U B L I C  

F A C I L I T I E S  E V A L U A T I O N  
 
It is the intent of this submittal to demonstrate how the proposed Twin Cedars project 
meets, or exceeds, the regulatory requirements and follows the County growth objectives 
with regard to the Sussex County Code and Ordinances.   
Located within the C-1, CR-1, and GR Zoning Districts, the proposed Residential Planned 
Community of Twin Cedars will include mixture of single family detached and multifamily 
apartments and townhomes.  Based upon an overall site area of 64+/- acres, the resulting 
gross density of the proposed project will be 4.31 dwelling units per acre.  The project 
proposes to rezone the C-1 and CR-1 portions of the site to GR to eliminate the existing 
split zoning of the subject parcel.  The Residential Planned Community ordinance will be 
applied to the overall GR zoned site area in an effort to efficiently utilize the available land 
areas, and promote a greater amount of preserved and usable open space areas within 
the project site. 
All infrastructure for the development (both on-site and off-site), will be designed and 
constructed at the developer’s expense. The infrastructure will include roads, sidewalks, 
lighting within the project, off-site road improvements along road frontage, stormwater 
management, on-site sewer collection and transmission, on-site water distribution, and 
on-site community recreation facilities. 
Water and sewer will both be centralized public systems.  Water service for the community 
will be provided by Artesian Water Company, Inc. (AWC).  All water distribution will be 
designed to requirements of the State Fire Marshal’s Office and DNREC and constructed 
in accordance with AWC standards.  Sanitary sewer service for the community will be 
provided by Sussex County.  All sanitary sewer systems will be designed in accordance 
with State and County requirements and constructed in accordance with Sussex County 
standards. 
The Twin Cedars community is proposed to be developed as combination of market rate 
single-family and townhome dwelling units.  The multifamily apartments will be market 
rate rental units owned and operated under one ownership entity.   
The information below is provided to address the requirements of Chapter 115-194.3.B(2) 
of the Sussex County Code: 

a) Proposed drainage design and the effect on stormwater quality and quantity 
leaving the site, including methods for reducing the amount of phosphorous and 
nitrogen in the stormwater runoff and the control of any other pollutants such as 
petroleum hydrocarbons or metals. 

The grading of the developed site will attempt to maintain the drainage patterns of 
the pre-developed condition.  Runoff from the developed site will be conveyed to 
on-site stormwater management (SWM) facilities through a combination of surficial 
sheet flow, open channel, and closed pipes. 



The permanent on-site SWM faculties will be designed in accordance with 
Delaware Department of Natural Resources and Environmental Control (DNREC) 
and Sussex Conservation District (SCD) standards to minimize potential impacts 
to the receiving watershed.  Designs are anticipated to include the use of infiltration 
based SWM practices including bio-swales, bio-retention, infiltration basins where 
practicable, in addition to created wetlands and/or extended detention wet pond 
facilities.  These facilities will achieve pollutant loading to the receiving watershed 
through a combination of sedimentation, nutrient uptake, and runoff reduction.  All 
SWM facilities will be designed in accordance with DNREC standards to achieve 
pollutant reduction requirements.   
Erosion and sediment control measures will be implemented during the 
construction phase in accordance with DNREC requirements to minimize impact 
of sediment laden runoff discharging to the watershed.  Runoff from agricultural 
uses is often heavily loaded with sediment, nitrogen, and phosphorus.  By 
developing the subject parcel, there is a potential improvement in water quality by 
converting the existing agricultural land with no stormwater practices into a 
residential community with stormwater facilities designed in accordance with 
current DNREC regulatory requirements. 

b) Proposed method of providing potable and, where appropriate, irrigation water and 
the effect on public or private water systems and groundwater, including an 
estimate of average and peak demands. 

The Twin Cedars project is located within the CPCN service area assigned to 
Artesian Water Company, Inc. (AWC).  The project will utilize public water supply 
to provide potable water and fire protection throughout the community.  It is 
anticipated that the on-site distribution system will connect to the existing AWC 
water main located along the property frontage on Zion Church Road.  No large 
scale irrigation is anticipated as a result of this project.  AWC has issued a “Willing 
& Able” letter indicating ability to serve the proposed project in accordance with 
State standards.   
Plans will be developed in accordance with AWC and Sussex County standards.  
These plans will be submitted concurrently to both Sussex County and the State 
Department of Health and Human Services in order to obtain an Approval to 
Construct and an Approval to Operate with regard to all of the proposed water 
facilities. 
The 42 single-family, 44 townhomes, 168 apartments, and community center 
proposed by this project are anticipated to result in an average daily water demand 
of 64,000gallons, with a corresponding peak demand of 96,000 gallons per day.  
With no on-site wells proposed by this project, there is no anticipated direct impact 
to the groundwater at the site location due to the proposed water use. 

c) Proposed means of wastewater treatment and disposal with an analysis of the 
effect on the quality of groundwater and surface waters, including alternative 
locations for on-site septic systems. 



The Twin Cedars project is currently located within Sussex County’s Johnson 
Corner Sanitary Sewer District (SSD).  A Sewer Service Concept Evaluation 
(SSCE) was prepared by the Sussex County Utility Planning Division in September 
2019; it is anticipated that the proposed on-site gravity sewer system will connect 
directly to the existing County gravity sewer system located along the property 
frontage on Zion Church Road in accordance with the SCCE recommendations.  
No sanitary sewer pump station is anticipated to be required to serve the Twin 
Cedars project.  No on-site septic systems are proposed by the project; there are 
no anticipated impacts to the quality of groundwater or surface waters at the Twin 
Cedars site as a result of the proposed sanitary sewer systems to serve this 
community.   
Plans will be developed in accordance with Sussex County standards and 
submitted concurrently to both Sussex County Engineering and the Delaware 
Department of Natural Resources for ultimate approval of the plans and 
construction.  

d) Analysis of the increase in traffic and the effect on the surrounding roadway 
system. 

As part of the application process for this project, a Service Level Evaluation was 
performed by DelDOT in November 2019.  In accordance with the 
recommendations of this evaluation, a Traffic Impact Study (TIS) was prepared by 
The Traffic Group and submitted to DelDOT for review.  DelDOT issued a letter of 
approval for the TIS on July 13, 2020. 
Based on the proposed combination of single-family and multi-family homes, an 
estimated 2,030 average daily trips will be added to the existing road network 
surrounding the Twin Cedars site.  In order to address the impacts of these 
additional trips on the surrounding road network, it is anticipated that the developer 
will make the following improvements in accordance with the TIS approval: 

• Construct a full-movement access for the site onto Zion Church Road 
(Route 20) 

• Complete roadway improvements to Zion Church Road to bring the 
roadway up to current DelDOT standards for the length of the project 
frontage.   

•  Contribute equitable share for installation of traffic signal at Route 
20 and Bayard Road / Johnson Road.   

• Construct bike lanes as part of Route 20 / site entrance 
improvements. 

• Provide shared use path along site frontage.   

e) The presence of any endangered or threatened species listed on federal or state 
registers and proposed habitat protection areas. 

No endangered or threatened species are known to exist on site.  No protected 
critical habitat areas are known to exist on the site for federally threatened or 



endangered species based upon review of the US Fish & Wildlife Services Critical 
Habitat mapping tool. 
(https://fws.maps.arcgis.com/home/webmap/viewer.html?webmap=9d8de5e265ad4fe098
93cf75b8dbfb77)   

During the PLUS review process, DNREC did not identify the site as containing 
any potential habitats for State protected species.  The development area has 
been primarily limited to the previously cleared portions of the site; as shown by 
the Preliminary Plan, tree clearing will be limited, preserving approximately 70% of 
the existing wooded areas on-site. 

f) The preservation and protection from loss of any tidal or non-tidal wetlands on the 
site. 

A Wetlands Report was prepared by Geo-Technology Associates, Inc. (GTA) for 
the project site in March 2021.  Based upon this investigation, it was determined 
that no jurisdictional wetlands or “Waters of the U.S” were identified within the limits 
of the subject project area in the professional opinion of GTA.  Additionally, no 
tidal-wetlands are located within the project area.  Requests for Jurisdictional 
Determination have been submitted to DNREC and ACOE for confirmation of 
these findings.  Based upon the GTA delineation, no impact to regulated wetlands 
are anticipated as a result of this project.   
Disturbances to portions of the Batson Branch, Prong 1 Tax Ditch that crosses the 
front portion of the site are anticipated as the alignment of this feature is modified 
by the proposed site development.  These impacts will be performed under 
DNREC requirements and coordinated through the Tax Ditch managers.   

g) Provisions for open space as defined in § 115-4. 
The implementation of the RPC design option in the creation of the proposed Twin 
Cedars layout is anticipated to result in more than 42 acres (66% of total site area) 
to be utilized for passive and active open space purposes. Throughout much of the 
community, open space areas have been provided adjacent to all of the proposed 
residential lots.  In addition, buffer areas will be provided around the perimeter of 
the parcel boundary in accordance with requirements of the Sussex County Zoning 
Code.   The open space areas will be enhanced with new landscape plantings and 
perimeter landscape berms will be implemented where practical. A centralized 
community amenity area will be provided for the enjoyment and active recreation 
all of the community residents. 

h) A description of provisions for public and private infrastructure. 

Public infrastructure will be utilized to provide sanitary sewer and water service for 
the proposed community, as noted above.  The site entrance at Zion Church Road 
and associated improvements along the project frontage will be constructed in 
accordance with current DelDOT standards; the associated right-of-way frontage 
will be dedicated to public use for future maintenance by DelDOT.  The internal 
community streets and associated storm drainage will be private infrastructure 

https://fws.maps.arcgis.com/home/webmap/viewer.html?webmap=9d8de5e265ad4fe09893cf75b8dbfb77
https://fws.maps.arcgis.com/home/webmap/viewer.html?webmap=9d8de5e265ad4fe09893cf75b8dbfb77
https://ecode360.com/8883721#8883721


designed in accordance with current Sussex County standards, and will be owned 
and maintained by the Twin Cedars Homeowners Association (TCHOA). 
Public water will be provided by AWC; all water mains will be designed and 
constructed in accordance with AWC and Sussex County standards as applicable.  
AWC will operate and maintain the water facilities throughout the community.   
Public sanitary sewer will be provided by Sussex County; all sewers will be 
designed and constructed in accordance with Sussex County standards.  Sussex 
County will operate and maintain the sewer facilities throughout the community.   
The on-site stormwater management facilities will be designed and constructed in 
accordance with DRNEC and SCD standards as applicable.  The TCHOA will be 
responsible for the long term maintenance and operation of all on-site SWM 
facilities. 

i) Economic, recreational or other benefits. 

The architecture, housing styles, and proposed construction practices that are 
anticipated to be used for the single-family component of the proposed Twin 
Cedars community will likely mirror those practices employed at the nearby 
communities like Batson Creek Estates and Fox Haven.  It is anticipated that 
similar architectural style would be extended to the multifamily townhome units as 
well.  Perimeter buffer areas will be employed to minimize impact to surrounding 
parcels.   
The Twin Cedars community will incorporate a central amenity feature that will 
provide an active recreation component for use by the community residents.   
The subject parcel is located entirely within the Coastal Area growth zone (formerly 
ESDDOZ) as shown in the Sussex County Zoning Map and Comprehensive 
Development Plan.  Utilization of a cluster type development developed as an RPC 
under the County Zoning Code will allow for the efficient utilization of land within 
the targeted growth areas, and reduce the development of agricultural areas 
outside of the growth area. 
As noted in the PLUS comments provided by the State Housing Authority, the unit 
mixture proposed by the Twin Cedars project will “facilitate a more affordable 
housing product in the southern Coastal Area.”   

j) The presence of any historic or cultural resources that are listed on the National 
Register of Historic Places. 

The Twin Cedars site contains no known historic or cultural resources that are 
listed on the National Register of Historic Places.  In addition, no evidence of burial 
sites have been observed within the project area.   

k) An affirmation that the proposed application and proposed mitigation measures 
are in conformance with the current Sussex County Comprehensive Plan. 

The entirety of the Twin Cedars site is located within the Coastal Area (formerly 
known as the Environmentally Sensitive Development District Overlay Zone) as 



shown on the current Sussex County Comprehensive Plan.  The site has ready 
access to public utilities as noted above.  Utilizing the RPC design approach 
afforded by the County Code will allow for efficient use of the project site.   

l) Actions to be taken by the applicant to mitigate the detrimental impacts identified 
relevant to Subsection B(2)(a) through (k) above and the manner by which they 
are consistent with the Comprehensive Plan. 

The Twin Cedars project, from site selection to site layout, has resulted in a 
proposed project that will have minimal detrimental impact on the natural resources 
of the County, and the area surrounding the project site.  The Twin Cedars site 
design aligns with the goals of the Sussex County Comprehensive Plan: 
The Twin Cedars site is located within the Coastal Area growth zone; this is 
consistent with the County’s strategy to “prioritize new development in designated 
Growth Areas to better preserve other areas”.  
The Twin Cedars project is located within Johnson Corner Sanitary Sewer District 
(SSD) and within the Artesian Water Company, Inc. CPCN area.  With direct 
access to existing public sewer and water mains located along the Zion Church 
Road frontage, the site is anticipated to have adequate access to public utilities.  
This is consistent with the County’s objective for “planning that considers the 
efficient location of public services and infrastructure.” 
The project has been reviewed by DelDOT for impacts to the surrounding Road 
network.  Based on the proposed combination of single-family and multi-family 
homes, an estimated 2,030 average daily trips will be added to the existing road 
network surrounding the Twin Cedars site.  To evaluate the impacts of these 
additional vehicle trips, a Traffic Impact Study (TIS) was prepared by The Traffic 
Group and approved by DelDOT in July 2020.  Based upon recommendations of 
the TIS review, it is anticipated that the developer will construct one site entrance 
to the project from Zion Church Road in accordance with current DelDOT 
standards.  Additionally, it is anticipated that the developer will participate in a 
signal agreement for the future construction of a traffic signal at the intersection of 
Zion Church Road (Route 20) and Bayard Road / Johnson Road, through an 
equitable share contribution.  Through these proposed improvements, and 
commitments to financial contributions to the offsite intersection upgrades, the 
developer has demonstrated efforts to mitigate the traffic impacts as a result of the 
propose Twin Cedars project.  This approach is consistent with the County’s 
strategy for the coordination with “DelDOT on road improvements and other 
transportation projects.” 
The Twin Cedars site does not contain any regulated wetland areas, as noted 
above.  On-site stormwater management facilities will be provided to mitigate the 
runoff from the developed site on the adjacent properties and downstream areas.  
The entirety of the site is located outside of a delineated FEMA floodplain; 
therefore, no direct impact to the floodplain is anticipated as a result of the 
proposed development on site.   

https://ecode360.com/8885217#8885217
https://ecode360.com/8885227#8885227


A portion of the project site area was previously occupied by a small apartment 
complex known as Twin Cedars.  Re-use of the site for residential use will be a 
continuation of this prior residential use.  The project area is bordered to the 
northwest by the previously approved Hampden Park subdivision; with several 
other residential subdivisions, including Deer Run Acres and Fox Haven, in close 
proximity.   The Twin Cedars residential project has been designed as a 
Residential Planned Community under the provisions allocated by the Sussex 
County Zoning Code.  The proposed single-family lots should blend in well with the 
surrounding land uses surrounding the project site as the area is generally 
dominated by residential uses.  The surrounding properties are comprised of a 
mixture of GR, C-1, C-2, CR-1, AR-1, AR-2, and MR Zoning classifications.  The 
cluster configuration and proposed lot sizes within the single family portion of the 
site are similar in nature to the recently constructed Batson Creek Estates and Fax 
Haven communities.   
The Twin Cedars project is proposing the implementation of a 20’-wide forested / 
vegetated buffer surrounding the outer boundary of the project area bordering the 
neighboring residential properties in accordance with the County Code 
requirements.  Where feasible, these buffer areas will be enhanced with berms in 
order to “minimize the adverse impacts of development on existing development.” 
The implementation of RPC development option under the County Code ordinance 
will allow for the efficient use of the Twin Cedars site, while also providing for 
increased open space areas within the community.  The project area is currently 
zoned for residential use and has been identified by the County for development 
under the Coastal Area designation.  The efficient utilization of this site will allow 
for the concentration of development within one of the growth areas, and allow for 
the preservation of the rural areas of the County to support the “importance of the 
agricultural land base of the County”. 
Although the Twin Cedars site does not front directly upon the inlays, the project 
is located within the Dirickson-Little / Inland Bays watershed.   Throughout the 
construction phase of the project, temporary erosion control measures will be 
utilized to minimize the discharge of sediment laden water off-site.  In the final 
configuration of the site structural and no-structural SWM BMPs will be utilized to 
reduce the direct discharge of polluted runoff to the watershed.  The Twin Cedars 
project will utilize the connection to the County public sewer system, eliminating 
the potential need for on-site septic systems.  These practices will support the 
County’s goal to “recognize the importance of the Inland Bays.” 
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Appendix 4 – Preliminary Plan 
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MORRIS & RITCHIE ASSOCIATES, INC. 
 
ENGINEERS, ARCHITECTS, PLANNERS, SURVEYORS, 
AND LANDSCAPE ARCHITECTS 
 

        18 Boulden Circle, Suite 36, New Castle, DE 19720    (302) 326-2200    Fax: (302) 326-2399      www.mragta.com 
 
Abingdon, MD          Baltimore, MD        Laurel, MD        Towson, MD        Georgetown, DE        New Castle, DE        Leesburg, VA        Raleigh, NC 
(410) 515-9000   (410) 935-5050 (410) 792-9792    (410) 821-1690    (302) 855-5734   (302) 326-2200 (703) 994-4047    (984) 200-2103 

  
 Date:  February 22, 2021 
 
Office of State Planning Coordination 
122 Martin Luther King Jr. Blvd. South 
Dover, DE 19901 
 
Attention: Ms. Constance C. Holland, Director 

 
Subject: Twin Cedars 
 PLUS Review 2019-07-05 
  

Dear Ms. Holland:   

We are in receipt of your comment letter dated August 21, 2019 with regard to Concept Plan associated 
with the proposed Twin Cedars residential subdivision proposed in Sussex County and respond as 
follows: 

Strategies for State Policies and Spending 

Comment 1: This project is located in Investment Level 3 according to the Strategies for State Policies 
and Spending. Investment Level 3 reflects areas where growth is anticipated by local, 
county, and state plans in the longer term future, or areas that may have environmental or 
other constraints to development. State investments may support future growth in these 
areas, but may have priorities for the near future. Level 3 area means there may be 
environmental concerns on or near the parcel and we would encourage you to design the 
site with respect for the environmental features which are present. 

Response: Comment acknowledged.  The project is located within the Sussex County Coastal Area 
growth zone and has access to public water and sewer infrastructure. Site design, 
including preservation and protection of existing natural resources, will be performed in 
accordance with requirements of the Sussex County Code in effect at the time of the 
Preliminary Plan application. 

Code Requirements/Agency Permitting Requirements 

Department of Transportation - Contact Bill Brockenbrough 760-2109 

Comment 2: The site access on Zion Church Road (Delaware Route 20) must be designed in 
accordance with DelDOT’s Development Coordination Manual, which is available at 
https://www.deldot.gov/Business/subdivisions/index.shtml?dc=changes 

Response: Comment acknowledged; the site access will be designed in accordance with the 
Development Coordination Manual. 

Comment 3: Pursuant to Section P.3 of the Manual, a Pre-Submittal Meeting is required before plans 
are submitted for review. The form needed to request the meeting and guidance on what 
will be covered there and how to prepare for it is located at 
https://deldot.gov/Business/subdivisions/pdfs/Meeting_Request_Form.pdf?08022017 

https://www.deldot.gov/Business/subdivisions/index.shtml?dc=changes
https://deldot.gov/Business/subdivisions/pdfs/Meeting_Request_Form.pdf?08022017
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Response:  Comment acknowledged; a Pre-Submittal Meeting with the DelDOT Subdivision Section 

will be scheduled prior to submittal of plans for review. 

Comment 4: Section P.5 of the Manual addresses fees that are assessed for the review of development 
proposals. DelDOT anticipates collecting the Initial Stage Fee when the record plan is 
submitted for review and the Construction Stage Fee when construction plans are 
submitted for review. 

Response:  Comment acknowledged; review fees are anticipated to be provided in accordance with 
current DelDOT policy. 

Comment 5: Per Section 2.2.2.1of the Manual, Traffic Impact Studies (TIS) are warranted for 
developments generating more than 500 vehicle trip ends per day or 50 vehicle trip ends 
per hour in any hour of the day. From the PLUS application, the total daily trips are 
estimated at 2,030 vehicle trip ends per day.  DelDOT calculates a higher number, 2, 051 
vehicle trip ends per day, but regardless the warrant for a TIS is met.   

On July 30, 2008, DelDOT commented to the County on its review of a TIS for an earlier 
plan to develop these lands. Having reviewed the attached letter, DelDOT finds that a 
new TIS, conforming to current DelDOT regulations, is needed to address the plan now 
proposed. The primary purpose of a TIS is to determine the need for off-site 
transportation improvements. Without prejudging the results of the TIS, DelDOT expects 
to require turning lanes at the site entrance and a signal agreement for the intersection of 
Zion Church Road, Johnson Road aka Bunting Road (Sussex Road 382A) and Bayard 
Road (Sussex Road 384). 

Response: Comment addressed; the Preliminary TIS report was approved by DelDOT on February 
5, 2020.  The Final TIS Report was submitted for DelDOT review and approved by 
DelDOT on July 13, 2020.  Recommendations for the TIS approval include site entrance 
construction, frontage road upgrades to current DelDOT standards, and participation in 
signal agreement for future improvements at the intersection of Zion Church Road and 
Johns Road / Bayard Road 

Comment 6: As necessary, in accordance with Section 3.2.5 and Figure 3.2.5-a of the Manual, 
DelDOT require dedication of right-of-way along the site's frontage on Zion Church 
Road. By this regulation, this dedication is to provide a minimum of 40 feet of right-of-
way from the physical centerline along both roads. The following right-of-way dedication 
note is required, "An X-foot wide right-of-way is hereby dedicated to the State of 
Delaware, as per this plat." 

Response:  Comment addressed; as shown on the Preliminary Plan, right-of-way dedication for Zion 
Church Road has been provided along the project frontage to current DelDOT 
standards.  Dedication of this right-of-way will be noted no final Record Plans utilizing 
DelDOT standard language requirements.   

Comment 7: In accordance with Section 3.2.5.1.2 of the Manual, DelDOT will require the 
establishment of a l5-foot wide permanent easement across the property frontage on Zion 
Church Road. The location of the easement shall be outside the limits of the ultimate 
right-of-way. The easement area can be used as part of the open space calculation for the 
site. The following note is required, "A 15-foot wide permanent easement is hereby 
established for the State of Delaware, as per this plat." 

Response: Comment addressed; the requested easement area has been shown on the plan. The 
Record Plan will include the requested easement note in accordance with DelDOT 
requirements. 
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Comment 8: Referring to Section 3.4.2.1of the Manual, the following items, among other things, are 

required on the Record Plan:  

• A Traffic Generation Diagram. See Figure 3.4.2-a for the required format and 
content.  

• Depiction of all existing entrances within 600 feet of the entrances on Zion 
Church Road. 

• Notes identifying the type of off-site improvements, agreements (signal, letter) 
contributions and when the off-site improvements are warranted. 

Response: Comment acknowledged; Record Plans will be prepared in and submitted for DelDOT 
review in accordance with current DelDOT requirements. 

Comment 9: Section 3.5 of the Manual provides DelDOT’s requirements with regard to connectivity. 
The requirements in Sections 3.5.1 through 3.5.3 shall be followed for all development 
projects having access to state roads or proposing DelDOT maintained public streets for 
subdivisions.  DelDOT supports the proposed extension of Road B. 

Response: Comment addressed; the Preliminary Plan shows the stub of Valley Rock Road (formerly 
Road “B”) to enable a possible future interconnection with the lands to the southeast of 
the subject development area. 

Comment 10: Section 3.5.4.2 of the Manual addresses requirements for shared-use paths and sidewalks.  
For projects in Level 1 and 2 Investment Areas, installation of paths or sidewalks along 
the frontage on State-maintained roads is required. DelDOT anticipates requiring the 
developer to build Shared Use Paths along their frontage on Zion Church Road.   

Response:  Comment addressed; the easement area for a Shared Use Path has been shown on the 
Preliminary Plan as noted above. The requirement to provide the Shared Use Path will 
be discussed with the Subdivision Engineer to determine whether construction along the 
limited frontage area, or payment of the fee in lieu would be a better alternative at this 
location. 

Comment 11: Referring to Section 3.5.5 of the Manual, existing and proposed transit stops and 
associated facilities as required by the Delaware Transit Corporation (DTC) or DelDOT 
shall be shown on the Record Plan. 

Response:  Comment acknowledged; the project site is not located along any current DART routes.  
Therefore, no transit stops or associated facilities are anticipated to be required for this 
project.  We will confirm any changes to this approach with DTC and revise Record Plan 
accordingly. 

Comment 12: In accordance with Section 3.8 of the Manual, storm water facilities, excluding filter 
strips and bio swales, shall be located a minimum of 20 feet from the ultimate State right-
of-way along Zion Church Road. 

Response:  Comment addressed; all SWM areas are shown a minimum of 20’ beyond the area of 
DelDOT Right-of-Way dedication. 

Comment 13: In accordance with Section 5.2.9 of the Manual, the Auxiliary Lane Worksheet should be 
used to determine whether auxiliary lanes are warranted at the site entrances and how 
long those lanes should be. The worksheet can be found at 
https://deldot.gov/Business/subdivisions/index.shtml. 

Response:  Comment acknowledged; site entrance will be designed in accordance with current 
DelDOT requirements. Supporting design calculations will be provided as part of the 

https://deldot.gov/Business/subdivisions/index.shtml
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plan review package. Design deviation requests will be submitted for DelDOT 
consideration in accordance with current DelDOT policy. 

Comment 14: In accordance with Section 5.14 of the Manual, all existing utilities must be shown on the 
plan and a utility relocation plan will be required for any utilities that need to be 
relocated. 

Response:  Comment acknowledged; plans will be developed and submitted for DelDOT review in 
accordance with current DelDOT requirements. 

Department of Natural Resources and Control - Contact Michael Tholstrup 735-3352 

Habitat of Conservation Concern (Site Assessment) 

Comment 15: This project parcel was surveyed on September 21, 2006 to search for habitat of 
conservation concern and to assess the ecological quality of the area.  A copy of this 
report has been included with these comments. During the survey, the forest at this site 
was determined to be 25 to 75 years of age; however, some individuals were identified 
that were likely 100 years of age or greater. 

Contact the Division of Fish and Wildlife for assistance in identifying, preserving, and 
managing the existing forest on-site. For technical assistance or to schedule a site visit 
please contact Katie Kadlubar, Kathryn.Kadlubar@delaware.gov. 

Response:  Comment acknowledged; as shown by the Preliminary Plan, a majority of the wooded 
areas are to remain undisturbed on site.  All on-site clearing will be performed in 
accordance with Sussex County and DNREC regulations.   

Wetland and Forest Preservation 

Comment 16: DNREC mapping indicates presence of forested wetlands and hydric soils (Hurlock) 
which encompass a large portion of the subject parcel. 

Response:  Comment acknowledged; as shown by the Preliminary plan, and as noted above, a 
majority of the wooded areas are to remain undisturbed on site.  Disturbance to any 
wetland areas are anticipated to be performed under the requirements of Army Corps of 
Engineering (ACOE) Nationwide Permit 27 for the enhancement of the aquatic habitat. 

Comment 17: DNREC botanist, Bill McAvoy, can assist in drafting a list of plants suitable for this site.  
Bill can be contacted at (302) 735-8668 or William.McAvoy@delaware.gov. 

Response:  Comment acknowledged; a Landscape Plan will be developed and certified by a licensed 
Landscape Architect in accordance with the requirements of the Sussex County Code. 

State Historic Preservation Office - Contact Carlton Hall 736-7400 

Comment 18: There are no known archaeological sites or known National Register listed or eligible 
properties on the parcel. There was a farmstead that disappeared by 1965. There is a 
suspicious tree spot on the 1937 aerial east of the house that may indicate a cemetery. 
The soils range from somewhat poorly drained to very poorly drained. There is potential 
for a mid-19th century archaeological site and possibly a cemetery. Therefore, our office 
recommends an archaeological survey of the project area. If you have any questions 
please contact our office for assistance at302-736-7408... 

Response: Comment acknowledged; recommendations for archaeological survey have been noted. 

mailto:Kathryn.Kadlubar@delaware.gov
mailto:William.McAvoy@delaware.gov
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Comment 19: If any project or development proceeds, the developer should be aware of the Unmarked 

Human Burials and Human Skeletal Remains Law (Del. C. Title 7, Ch.54). Prior to any 
demolition or ground-disturbing activities, the developer should hire an archaeological 
consultant to examine the parcel for archaeological resources, including unmarked human 
burials or human skeletal remains, to avoid those sites or areas. 

Response: Comment acknowledged; no documented burial sites are known to exist within the 
project development area. 

Comment 20:  If there is federal involvement, in the form of licenses, permits, or funds, the federal 
agency, often through its client, is responsible for complying with Section 106 of the 
National Historic Preservation Act (36 CFR 800) and must consider their project's effects 
on any known or potential cultural or historic resources. For further information on the 
Section 106 process please review the Advisory Council on Historic Preservation's 
website at: www.achp.gov  

Response: Comment acknowledged. 

Delaware State Fire Marshall's Office - Contact Duane Fox 259-7037 

Comment 21: At the time of formal submittal, the applicant shall provide; completed application, fee, 
and three sets of plans depicting the following in accordance with the Delaware State Fire 
Prevention Regulation: 

Fire Protection Water Requirements: 
• Water distribution system capable of delivering at least 1000 gpm for 1-hour 

duration, at 20-psi residual pressure is required. Fire hydrants with 800 feet 
spacing on centers. 

• Where a water distribution system is proposed for residential sites, the 
infrastructure for fire protection water shall be provided, including the size of 
water mains for fire hydrants 

Fire Protection Features: 
• All structures over 10,000 Sq. Ft. aggregate will require automatic sprinkler 

protection installed. 
• Buildings occupied as apartments (multi-family living units comprising of 3 or 

more units) will require automatic sprinkler protection installed. 
• Buildings greater than 10,000 sq. ft., 3-stories or more, over 35 feet, or classified 

as High Hazard, are required to meet fire lane marking requirements 
• For townhouse buildings, provide a section I detail and the UL design number of 

the 2-hour fire rated separation wall on the Site plan 
• Show Fire Department Connection location (Must be within 300 feet of fire 

hydrant), and detail as shown in the DSFPR. 
• Show Fire Lanes and Sign Detail as shown in DSFPR 

Accessibility:  
• All premises, which the fire department may be called upon to protect in case of 

fire, and which are not readily accessible from public roads, shall be provided 
with suitable gates and access roads, and fire lanes so that all buildings on the 
premises are accessible to fire apparatus. The road island at the entrance from the 
main thoroughfare must be constructed so fire department apparatus may 
negotiate it... 

http://www.achp.gov/
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• Fire department access shall be provided in such a manner so that fire apparatus 
will be able to locate within 100 ft. of the front door.  

• Any dead end road more than 300 feet in length shall be provided with a turn-
around or cul-de-sac arranged such that fire apparatus will be able to turn around 
by making not more than one backing maneuver. The minimum paved radius of 
the cul-de-sac shall be 38 feet. The dimensions of the cul-de-sac or turn-around 
shall be shown on the final plans. Also, please be advised that parking is 
prohibited in the cul-de-sac or turn around.  

• The use of speed bumps or other methods of traffic speed reduction must be in 
accordance with Department of Transportation requirements. 

• The local Fire Chief, prior to any submission to our Agency, shall approve in 
writing the use of gates that limit fire department access into and out of the 
development or property 

Gas Piping and System Information: 
• Provide type of fuel proposed, and show locations of bulk containers on plan.  

Required Notes: 
• Provide a note on the final plans submitted for review to read " All fire lanes, fire 

hydrants, and fire department connections shall be marked in accordance with the 
Delaware State Fire Prevention Regulations"  

• Proposed Use 
• Alpha or Numerical Labels for each building/unit for sites with multiple 

buildings/units 
• Square footage of each structure (Total of all Floors) 
• National Fire Protection Association O{FPA) Construction Type 
• Maximum Height of Buildings (including number of stories) 
• Note indicating if building is to be sprinklered 
• Name of Water Provider 
• Letter from Water Provider approving the system layout 
• Provide Lock Box Note (as detailed in DSFPR) if Building is to be sprinklered 
• Provide Road Names, even for County Roads 

 
Response:  Comment acknowledged; plans will be prepared and submitted to the SFMO in 

accordance with the current Delaware Fire Regulations. 

Sussex County - Contact Rob Davis 302-855-7820 

Comment 22: The parcel is within Tier I - Sussex County Unified Sanitary Sewer District and sewer 
service is available. A sewer system concept evaluation must be requested to define a 
connection point. The proposal for 254-unit subdivision 64.22 acres is within sewer 
system design assumptions and sewer capacity can be assumed. A "Use of Existing 
Infrastructure Agreement" is required and must be approved prior to approval of 
construction plans. Sussex County Code, Chapter 1 10, requires that the Engineer and/or 
Developer request a Sewer System Concept Evaluation (SSCE) from the Utility Planning 
Department for their project by providing the parcel(s) estimated equivalent dwelling 
units (EDU) for the project, along with payment of $1,000.00 payable to Sussex County 
Council. The Utility Planning Department will review the parcel(s) and EDU, confirm 
capacity, provide the connection point and define any additional parcels that must be 
served as part of the project. Should it be determined that a pump station is required for 
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the project, additional information may be requested. This information will be conveyed 
to the engineer and/or developer as well as the Sussex County Public Works department. 
The Public Works Division will use this information when reviewing construction 
drawings to verify that the correct connection point is used, and all required parcels are 
served. 

Response:  Comment acknowledged; the SSCE was provided by Sussex County Engineering on 
September 23, 2019.  All required agreements are anticipated to be processed prior to 
construction plan approval.  No sanitary sewer pump stations are anticipated to be 
required for the proposed Twin Cedars project.   

Comment 23: The proposed development will require a developer installed collection system in 
accordance with Sussex County standards and procedures. 

Response: Plans will be developed in accordance with Sussex County standards and submitted 
concurrently to both Sussex County Engineering and the Delaware Department of 
Natural Resources for ultimate approval of the plans and construction.  

Comment 24: Onetime system connection charges will apply. Please contact the Utility Permits 
Division at 302 855-7719 for additional information on charges. 

Response:  Comment acknowledged; connection charges will be paid in accordance with Sussex 
County Code requirements.   

Recommendations/Additional Information 

This section includes a list of site specific suggestions that are intended to enhance the project. These 
suggestions have been generated by the State Agencies based on their expertise and subject area 
knowledge. These suggestions do not represent State code requirements. They are offered here in order to 
provide proactive ideas to help the applicant enhance the site design, and it is hoped (but in no way 
required) that the applicant will open a dialogue with the relevant agencies to discuss how the suggestions 
can benefit the project. 

Department of Transportation - Bill Brockenbrough 760-2109 

Recommendation 1: The applicant should expect a requirement that any substation and/or wastewater 
facilities will be required to have access from an internal driveway with no direct 
access to Zion Church Road. 

Response:  Comment acknowledged; no substations or wastewater facilities are anticipated to 
be constructed by the Developer as part of the proposed Twin Cedars project.   

Recommendation 2: The applicant should expect a requirement that all PLUS and Technical Advisory 
Committee (TAC) comments be addressed prior to submitting plans for review. 

Response:  Comment acknowledged; plans will be submitted to DelDOT with revisions to 
address TAC and PLUS comments as noted above. 

Recommendation 3: Please be advised that the Standard General Notes have been updated and posted to 
the DelDOT website. Please begin using the new versions and look for the revision 
dates of March 21, 2019 and March 25, 2019. The notes can be found at 
https://www.deldot.gov/Business/subdivisions/. 

Response:  Comment acknowledged; plans to be submitted to DelDOT will reference latest 
General Notes for Record Plans, Entrance Plans, and Maintenance of Traffic 
Plans. 

https://www.deldot.gov/Business/subdivisions/
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Department of Natural Resources and Environmental Control - Contact Michael Tholstrup 735-
3352  

Habitat of Conservation Concern (Site Assessment)  

Recommendation 4: Small animals, such as salamanders have difficulty climbing vertical curbs. 
DNREC recommends designing the development to exclude curbs is best for these 
species but if road curbing is part of the design, curbing that allows small animals 
to climb out of the roadbed (such as Cape Cod curbing) is preferred over steep, 
vertical curbing. 

Response:  Comment acknowledged; all streets will be designed in accordance with State and 
County design standards.  It is anticipated that internal subdivision streets will 
include rolled curbs to eliminate a vertical barrier to any wildlife that may be 
crossing proposed road areas. 

Recommendation 5: Avoid installing sewers with grates, which can create hazard for amphibians and 
reptiles. 

Response: Comment acknowledged; all streets will be designed in accordance with State and 
County design standards.  As such, inlet and grate styles will utilize typical 
DelDOT details. 

Recommendation 6: Any culverts installed should be open bottom box culverts to allow for natural 
substrate to remain and in-water passage of aquatic life. Additionally, culverts 
should be left as wide as possible to ensure that salamanders can travel through 
them. 

Response: Comment acknowledged; stormwater drainage, including on-site conveyance and 
stormwater management outfalls will be designed in accordance with State and 
County Code requirements. 

Recommendation 7: To deter waterfowl from taking up residence in the stormwater ponds, DNREC 
recommends planting pond perimeters with a mix of native grasses and wildflowers 
(to be planted in accordance with Sediment and Stormwater Plan requirements and 
delegated agency approval). In addition to deterring nuisance waterfowl, the native 
wildflower mix will also serve to attract pollinators like bees and butterflies, and 
reduce run-off, which can contain pollutants from nearby impervious surfaces. 

Response: Comment acknowledged; buffer areas around the SWM facilities will be planted 
with materials to discourage waterfowl per SCD recommendations.  Plant material 
selection will be made by licensed Landscape Architect in accordance DNREC 
Stormwater Section guidelines as well as Sussex County and SCD requirements. 

Wetland and Forest Preservation 

Recommendation 8: Given the benefit of trees in erosion control and flood abatement, tree removal for 
construction activities and stormwater management should be minimized. The site 
plan should be designed in a way that allows for preservation of as much of this 
wooded area as feasible. 

Response: Comment acknowledged; tree clearing is anticipated to be limited to those areas 
necessary for construction of road, residential lots, and infrastructure directly 
associated with the proposed residential subdivision. 
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Recommendation 9: Tree clearing should be restricted to the areas that are absolutely necessary for the 

footprint of homes and infrastructure.  

Response:  Comment acknowledged; tree clearing is anticipated to be limited to those areas 
necessary for construction of road, residential lots, and infrastructure directly 
associated with the proposed residential subdivision. 

Recommendation 10: To reduce impacts to nesting birds and other wildlife species that utilize forests for 
breeding, forest clearing should not occur April 1st to July 31st. 

Response: Comment acknowledged; the developer / contractor will comply with all State and 
County regulatory requirements related to Nesting/Breeding Birds.   

Recommendation 11: Low spillage lightbulbs (those that reflect light directly downward onto the 
illuminated area) should be used on roads and homes within 750-feet of the 
forested wetlands on site.  Fluorescent and mercury vapor lighting should not be 
used. 

Response: Comment acknowledged; cutoff style light fixtures will be utilized throughout the 
community for the road lighting purposes.  It is anticipated that these fixtures will 
utilize LED technology.  Recommendations for any exterior lighting on the 
proposed residential structures will be shared with potential builders for their 
consideration. 

Recommendation 12: Green-technology stormwater management is highly recommended. Efforts to 
mitigate for impervious cover (pervious pavers) should also be implemented where 
applicable. Avoid diverting surface water from roadways and stormwater facilities 
into the wetlands on-site. Water quality could be detrimentally affected by run-off 
which can contain oil and other pollutants, such as fertilizers and other lawn 
treatments applied by homeowners. 

Response: Comment acknowledged; consideration to green technology / infiltration based 
SWM practices will be performed during the SWM strategy development.  Due to 
high groundwater table conditions anticipated for the site, the applicability of these 
practices was anticipated to be severely limited.  Runoff from the developed site 
will be directed to on-site BMPs to the maximum extent practicable.  The discharge 
from the BMPs are anticipated to be directed for off-site conveyance into the 
existing tax ditch / drainage ways on site to minimize impacts to the on-site 
wetlands located at the rear of the parcel.   

Recommendation 13: Avoid causing increases or decreases in water levels by maintaining inputs to 
natural wetlands at pre-construction levels. 

Response: Comment acknowledged; the on-site grading will attempt to maintain the drainage 
patterns of the undeveloped site.  Discharge from the site will utilize techniques to 
provide for non-erosive discharge from all SWM facilities.  Consideration of runoff 
volumes with regard to input to interior wetlands areas will be given throughout 
the grading and SWM design for the developed site condition. 

Recommendation 14: Generally, a 100-foot vegetated buffer is sufficiently protective of water quality.   

Response: Comment acknowledged; buffers to wetlands and other natural resources will be 
provided in accordance with Sussex County Code requirements in effect at the time 
of the Preliminary Plan application submittal.  
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Delaware State Fire Marshall's - Contact Duane Fox259-7037 

Recommendation 15: Although not a requirement of the State Fire Prevention Regulations, the Office of 
the State Fire Marshal encourages home builders to consider the benefits of home 
sprinkler protection in dwellings. The Office of the State Fire Marshal also reminds 
home builders that they are obligated to comply with requirements of Subchapter 
III of Chapter 36 of Title 6 of the Delaware Code which can be found at the 
following website: http://delcode.delaware.gov/title6/c036/sc03/index.shtml 

Response: Comment acknowledged; recommendation will be shared with home builder for 
their consideration.   

Recommendation 16: Preliminary meetings with fire protection specialists are encouraged prior to formal 
submittal. Please call for appointment. Applications and brochures can be 
downloaded from our website: www.statefiremarshal.delaware.gov, technical 
services link, plan review, applications or brochures. 

State Housing Authority - Contact: Jonathan Adkins-Taswell 739-4263 

Recommendation 17: DSHA strongly supports the site plan for 254 units of 168 multi-family apartments 
on 64.22 acres along Zion Church Road in Sussex County. This would provide 
Sussex County an excellent opportunity to facilitate a more affordable housing 
product in the southern Coastal Area. The need for housing affordable to the many 
county residents who work in this resort economy is acute and well documented. 
Considering the site's close proximity to the Rt. 54 and north of Selbyville and 
location within a DSHA-defined "Areas of Opportunity" provides economic 
opportunity, high performing school district, and supportive infrastructure that help 
households succeed. This is an excellent location for a more affordable housing 
product. As a result, DSHA recommends that Sussex County embrace the 
opportunity to approve this proposal permitting residents to live close to their jobs, 
as well as, access the resources and benefits this area provides. 

Response: Comment acknowledged. 

Recommendation 18: DSHA encourages a site layout and quality design measures that creates desirable 
rental units which are vital to any well-balanced community, the intensity of the 
proposal warrants design measures to create human-scaled, and pedestrian-oriented 
community. Incorporating attractive streetscapes, community recreation areas, 
visually appealing facade treatments, significant landscaping and pedestrian-
oriented measures will help the proposal to integrate well into the larger coastal 
area. 

Response: Comment acknowledged; perimeter landscape / forested buffer areas will be 
provided in accordance with Sussex County requirements.  Sidewalks and street 
trees will be provided along both sides of all subdivision streets.  A centrally 
located community recreation area is to be provided for the benefit of all residents 
of the Twin Cedars community.  It is anticipated that architectural styles utilized 
throughout the community will be similar in nature to those employed at other 
nearby communities that have been recently constructed. 

Recommendation 19: If you have any questions or would like more information, please feel free to call 
me at (302) 739-4263 ext.245 or via e-mail at Jonathan@destatehousing.com. 

http://delcode.delaware.gov/title6/c036/sc03/index.shtml
http://www.statefiremarshal.delaware.gov/
mailto:Jonathan@destatehousing.com
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Response: Comment acknowledged. 

Sussex County Housing - Contact Brandy Naurman 

In addition to the comments above our office has received a letter from Brandy 
Nauman, Sussex County Housing Coordinator & Fair Housing Compliance 
Officer. A copy of that letter is enclosed wit this letter. 

Response: Comment acknowledged; information will be shared with developer and home 
builder for their consideration.   

 
A Preliminary Plan application has been submitted to Sussex County Department of Planning and 

Zoning review and approval.  If you should require additional information regarding this PLUS 
application, please contact me to discuss at 302-326-2200. 

 
 
Very Truly Yours, 
MORRIS & RITCHIE ASSOCIATES, INC. 
 
 
 
Christopher J. Flathers, P.E. 
Senior Project Manager 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cc: J. Whitehouse, Sussex County 
  H. Mast, Bay Developers, LLC 
  D. Hutt, Esq. 
  P. Tolliver, MRA 
  File 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.

8



9

Custom Soil Resource Report
Soil Map

42
58

40
0

42
58

50
0

42
58

60
0

42
58

70
0

42
58

80
0

42
58

90
0

42
59

00
0

42
59

10
0

42
59

20
0

42
59

30
0

42
58

40
0

42
58

50
0

42
58

60
0

42
58

70
0

42
58

80
0

42
58

90
0

42
59

00
0

42
59

10
0

42
59

20
0

42
59

30
0

486300 486400 486500 486600 486700 486800 486900 487000

486300 486400 486500 486600 486700 486800 486900 487000

38°  28' 55'' N
75

° 
 9

' 2
6'

' W
38°  28' 55'' N

75
° 
 8

' 5
5'

' W

38°  28' 22'' N

75
° 
 9

' 2
6'

' W

38°  28' 22'' N

75
° 
 8

' 5
5'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 18N WGS84
0 200 400 800 1200

Feet
0 50 100 200 300

Meters
Map Scale: 1:4,870 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sussex County, Delaware
Survey Area Data: Version 20, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 21, 2018—Mar 
12, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

HuA Hurlock loamy sand, 0 to 2 
percent slopes

10.5 16.3%

KsA Klej loamy sand, 0 to 2 percent 
slopes

3.1 4.8%

MuA Mullica-Berryland complex, 0 to 
2 percent slopes

50.8 78.9%

Totals for Area of Interest 64.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Sussex County, Delaware

HuA—Hurlock loamy sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 1qth8
Elevation: 0 to 140 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 52 to 58 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hurlock, undrained, and similar soils: 40 percent
Hurlock, drained, and similar soils: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hurlock, Undrained

Setting
Landform: Depressions, flats, swales
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Loamy fluviomarine sediments

Typical profile
Oe - 0 to 3 inches: moderately decomposed plant material
A - 3 to 6 inches: loamy sand
Eg - 6 to 13 inches: sandy loam
Btg - 13 to 25 inches: sandy loam
Cg - 25 to 63 inches: loamy sand
2Cg - 63 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 5.95 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes
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Description of Hurlock, Drained

Setting
Landform: Flats, swales, depressions
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Loamy fluviomarine sediments

Typical profile
Ap - 0 to 10 inches: loamy sand
Eg - 10 to 13 inches: sandy loam
Btg - 13 to 25 inches: sandy loam
Cg - 25 to 63 inches: loamy sand
2Cg - 63 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 5.95 in/hr)
Depth to water table: About 10 to 20 inches
Frequency of flooding: None
Frequency of ponding: Rare
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Minor Components

Klej
Percent of map unit: 5 percent
Landform: Depressions, flats
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Hammonton
Percent of map unit: 5 percent
Landform: Flats, drainageways, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Glassboro
Percent of map unit: 5 percent
Landform: Drainageways, flats
Down-slope shape: Concave, linear
Across-slope shape: Linear
Hydric soil rating: No
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Galloway
Percent of map unit: 5 percent
Landform: Flats, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

KsA—Klej loamy sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 1qthw
Elevation: 0 to 200 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 52 to 58 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Klej and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Klej

Setting
Landform: Flats, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Sandy eolian deposits and/or fluviomarine sediments

Typical profile
A - 0 to 7 inches: loamy sand
E - 7 to 14 inches: loamy sand
Bw - 14 to 20 inches: loamy sand
C - 20 to 62 inches: loamy sand
Cg - 62 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

very high (0.57 to 19.98 in/hr)
Depth to water table: About 10 to 20 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.4 inches)

Custom Soil Resource Report

15



Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Hydric soil rating: No

Minor Components

Galloway
Percent of map unit: 10 percent
Landform: Flats, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Berryland, drained
Percent of map unit: 5 percent
Landform: Flats, depressions, swales
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Hurlock, drained
Percent of map unit: 5 percent
Landform: Swales, flats, depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Runclint
Percent of map unit: 5 percent
Landform: Knolls, flats, dunes, fluviomarine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Hammonton
Percent of map unit: 5 percent
Landform: Flats, drainageways, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

MuA—Mullica-Berryland complex, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 1qtjb
Elevation: 0 to 100 feet
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Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 52 to 58 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Mullica, drained, and similar soils: 25 percent
Berryland, drained, and similar soils: 25 percent
Berryland, undrained, and similar soils: 15 percent
Mullica, undrained, and similar soils: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mullica, Drained

Setting
Landform: Flats, swales, depressions
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
Ap - 0 to 10 inches: mucky sandy loam
A - 10 to 14 inches: mucky sandy loam
Bg - 14 to 24 inches: sandy loam
Cg - 24 to 65 inches: sand
2Ab - 65 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 5.95 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Rare
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Description of Berryland, Drained

Setting
Landform: Depressions, flats, swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy eolian deposits and/or fluviomarine sediments

Typical profile
Ap - 0 to 10 inches: mucky loamy sand
A - 10 to 17 inches: loamy sand
Bh - 17 to 24 inches: loamy sand
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C - 24 to 70 inches: sand
2Ab - 70 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 1.98 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Rare
Available water storage in profile: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Description of Berryland, Undrained

Setting
Landform: Depressions, flats, drainageways, swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy eolian deposits and/or fluviomarine sediments

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A1 - 2 to 14 inches: mucky loamy sand
A2 - 14 to 17 inches: loamy sand
Bh - 17 to 24 inches: loamy sand
C - 24 to 70 inches: sand
2Ab - 70 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 1.98 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes
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Description of Mullica, Undrained

Setting
Landform: Flats, drainageways, swales, depressions
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine sediments

Typical profile
Oe - 0 to 3 inches: moderately decomposed plant material
A - 3 to 10 inches: mucky sandy loam
Eg - 10 to 14 inches: sandy loam
Bg - 14 to 24 inches: sandy loam
Cg - 24 to 65 inches: sand
2Ab - 65 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 5.95 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Minor Components

Klej
Percent of map unit: 10 percent
Landform: Flats, depressions
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Askecksy, drained
Percent of map unit: 5 percent
Landform: Depressions, swales, flats
Landform position (three-dimensional): Talf
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Galloway
Percent of map unit: 5 percent
Landform: Depressions, flats
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Drainage Class

"Drainage class (natural)" refers to the frequency and duration of wet periods under 
conditions similar to those under which the soil formed. Alterations of the water 
regime by human activities, either through drainage or irrigation, are not a 
consideration unless they have significantly changed the morphology of the soil. 
Seven classes of natural soil drainage are recognized-excessively drained, 
somewhat excessively drained, well drained, moderately well drained, somewhat 
poorly drained, poorly drained, and very poorly drained. These classes are defined 
in the "Soil Survey Manual."
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Excessively drained

Somewhat excessively 
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Soil Rating Lines
Excessively drained

Somewhat excessively 
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Soil Rating Points

Excessively drained

Somewhat excessively 
drained
Well drained

Moderately well drained

Somewhat poorly drained

Poorly drained

Very poorly drained

Subaqueous

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sussex County, Delaware
Survey Area Data: Version 20, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 21, 2018—Mar 
12, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Drainage Class

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HuA Hurlock loamy sand, 0 to 
2 percent slopes

Poorly drained 10.5 16.3%

KsA Klej loamy sand, 0 to 2 
percent slopes

Somewhat poorly 
drained

3.1 4.8%

MuA Mullica-Berryland 
complex, 0 to 2 
percent slopes

Very poorly drained 50.8 78.9%

Totals for Area of Interest 64.3 100.0%

Rating Options—Drainage Class

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
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or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sussex County, Delaware
Survey Area Data: Version 20, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 21, 2018—Mar 
12, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report

27



Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HuA Hurlock loamy sand, 0 to 
2 percent slopes

A/D 10.5 16.3%

KsA Klej loamy sand, 0 to 2 
percent slopes

A/D 3.1 4.8%

MuA Mullica-Berryland 
complex, 0 to 2 
percent slopes

A/D 50.8 78.9%

Totals for Area of Interest 64.3 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water 
table.

Depth to Water Table

"Water table" refers to a saturated zone in the soil. It occurs during specified 
months. Estimates of the upper limit are based mainly on observations of the water 
table at selected sites and on evidence of a saturated zone, namely grayish colors 
(redoximorphic features) in the soil. A saturated zone that lasts for less than a 
month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low 
value and a high value indicate the range of this attribute for the soil component. A 
"representative" value indicates the expected value of this attribute for the 
component. For this soil property, only the representative value is used.
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sussex County, Delaware
Survey Area Data: Version 20, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 21, 2018—Mar 
12, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Depth to Water Table

Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI

HuA Hurlock loamy sand, 0 to 
2 percent slopes

13 10.5 16.3%

KsA Klej loamy sand, 0 to 2 
percent slopes

30 3.1 4.8%

MuA Mullica-Berryland 
complex, 0 to 2 
percent slopes

13 50.8 78.9%

Totals for Area of Interest 64.3 100.0%
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Rating Options—Depth to Water Table

Units of Measure: centimeters

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December
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Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included.

Building Site Development

This folder contains a collection of tabular reports that present soil interpretations 
related to building site development. The reports (tables) include all selected map 
units and components for each map unit, limiting features and interpretive ratings. 
Building site development interpretations are designed to be used as tools for 
evaluating soil suitability and identifying soil limitations for various construction 
purposes. As part of the interpretation process, the rating applies to each soil in its 
described condition and does not consider present land use. Example 
interpretations can include corrosion of concrete and steel, shallow excavations, 
dwellings with and without basements, small commercial buildings, local roads and 
streets, and lawns and landscaping.

Dwellings and Small Commercial Buildings

Soil properties influence the development of building sites, including the selection of 
the site, the design of the structure, construction, performance after construction, 
and maintenance. This table shows the degree and kind of soil limitations that affect 
dwellings and small commercial buildings.

The ratings in the table are both verbal and numerical. Rating class terms indicate 
the extent to which the soils are limited by all of the soil features that affect building 
site development. Not limited indicates that the soil has features that are very 
favorable for the specified use. Good performance and very low maintenance can 
be expected. Somewhat limited indicates that the soil has features that are 
moderately favorable for the specified use. The limitations can be overcome or 
minimized by special planning, design, or installation. Fair performance and 
moderate maintenance can be expected. Very limited indicates that the soil has one 
or more features that are unfavorable for the specified use. The limitations generally 
cannot be overcome without major soil reclamation, special design, or expensive 
installation procedures. Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The 
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate 
gradations between the point at which a soil feature has the greatest negative 
impact on the use (1.00) and the point at which the soil feature is not a limitation 
(0.00).

Dwellings are single-family houses of three stories or less. For dwellings without 
basements, the foundation is assumed to consist of spread footings of reinforced 
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concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum 
frost penetration, whichever is deeper. For dwellings with basements, the foundation 
is assumed to consist of spread footings of reinforced concrete built on undisturbed 
soil at a depth of about 7 feet. The ratings for dwellings are based on the soil 
properties that affect the capacity of the soil to support a load without movement 
and on the properties that affect excavation and construction costs. The properties 
that affect the load-supporting capacity include depth to a water table, ponding, 
flooding, subsidence, linear extensibility (shrink-swell potential), and compressibility. 
Compressibility is inferred from the Unified classification. The properties that affect 
the ease and amount of excavation include depth to a water table, ponding, 
flooding, slope, depth to bedrock or a cemented pan, hardness of bedrock or a 
cemented pan, and the amount and size of rock fragments.

Small commercial buildings are structures that are less than three stories high and 
do not have basements. The foundation is assumed to consist of spread footings of 
reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of 
maximum frost penetration, whichever is deeper. The ratings are based on the soil 
properties that affect the capacity of the soil to support a load without movement 
and on the properties that affect excavation and construction costs. The properties 
that affect the load-supporting capacity include depth to a water table, ponding, 
flooding, subsidence, linear extensibility (shrink-swell potential), and compressibility 
(which is inferred from the Unified classification). The properties that affect the ease 
and amount of excavation include flooding, depth to a water table, ponding, slope, 
depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, and 
the amount and size of rock fragments.

Information in this table is intended for land use planning, for evaluating land use 
alternatives, and for planning site investigations prior to design and construction. 
The information, however, has limitations. For example, estimates and other data 
generally apply only to that part of the soil between the surface and a depth of 5 to 7 
feet. Because of the map scale, small areas of different soils may be included within 
the mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite 
investigation of the soils or for testing and analysis by personnel experienced in the 
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose 
specific design criteria were not considered in preparing the information in this table. 
Local ordinances and regulations should be considered in planning, in site 
selection, and in design.

Report—Dwellings and Small Commercial Buildings

[Onsite investigation may be needed to validate the interpretations in this table and 
to confirm the identity of the soil on a given site. The numbers in the value columns 
range from 0.01 to 1.00. The larger the value, the greater the potential limitation. 
The table shows only the top five limitations for any given soil. The soil may have 
additional limitations]
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Dwellings and Small Commercial Buildings–Sussex County, Delaware

Map symbol and soil 
name

Pct. of 
map 
unit

Dwellings without basements Dwellings with basements Small commercial buildings

Rating class and 
limiting features

Value Rating class and 
limiting features

Value Rating class and 
limiting features

Value

HuA—Hurlock loamy 
sand, 0 to 2 percent 
slopes

Hurlock, undrained 40 Very limited Very limited Very limited

Ponding 1.00 Ponding 1.00 Ponding 1.00

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

Hurlock, drained 40 Very limited Very limited Very limited

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

KsA—Klej loamy sand, 
0 to 2 percent 
slopes

Klej 70 Very limited Very limited Very limited

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

MuA—Mullica-
Berryland complex, 
0 to 2 percent 
slopes

Berryland, drained 25 Very limited Very limited Very limited

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

Mullica, drained 25 Very limited Very limited Very limited

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

Berryland, undrained 15 Very limited Very limited Very limited

Ponding 1.00 Ponding 1.00 Ponding 1.00

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00

Mullica, undrained 15 Very limited Very limited Very limited

Ponding 1.00 Ponding 1.00 Ponding 1.00

Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00 Depth to saturated 
zone

1.00
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  1  

WETLAND DELINEATION REPORT 
TWIN CEDARS 

SUSSEX COUNTY, DELAWARE 
MARCH 31, 2021 

1.0 INTRODUCTION 

The Twin Cedars property (subject site) is located south of Zion Church Road in the 

Selbyville area of Sussex County, Delaware.  The subject site encompasses approximately 

64.34 acres and is identified as Sussex County Tax Parcel 5-33-11.00-42.00. A Site Location 

Map depicting the location of the subject site is attached as Figure 1. Geo-Technology 

Associates, Inc. (GTA) has been retained to provide a review and delineation of the subject site’s 

wetlands and/or “waters of the United States.” 

At the time of GTA’s environmental review, the subject site consisted primarily of 

agricultural fields and wooded areas.  The approximate latitude and longitude coordinates of the 

center of the subject site is 38.478105° and -75.152701° respectively. 

2.0 DOCUMENT REVIEW 

2.1 Site Plans 

GTA personnel utilized a base plan provided by Morris & Ritchie Associates, Inc. 

(MRA).  The base plan identifies existing structures, roads, tree lines, and contours.   

2.2 United States Geological Survey Topographic Maps 

The United States Geological Survey (USGS), Selbyville, DE Quadrangle, 7.5-minute 

Topographic Map Series for the area (Figure 2) was used as a reference to identify possible 

waterways within the site.  USGS topographic maps identify elevations, streams, ponds, 

wetlands, and roads.  Zion Church Road is depicted north of the subject site.  The USGS 

Topographic Map depicts linear waterways along the eastern, and western edges of the subject 

site, and within the northern portion of the subject site.  The topography depicted on the USGS 

Topographic Map indicates that the subject site generally drains to the south towards Dirickson 

Creek.  Dirickson Creek is a tributary to Assawoman Bay.  
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2.3 Soil Survey Information 

GTA consulted the U.S. Department of Agriculture, Natural Resources Conservation 

Service’s (NRCS) Web Soil Survey1 to identify the presence of possible hydric soils.  The Web 

Soil Survey (Figure 3) depicts 3 soil units (Table 1) within the subject site.  According to the 

NRCS National Hydric Soils List2, each of the soil units located within the subject site contain 

hydric components (Table 1).   

Table 1:  Mapped Soil Units 

SYMBOL1 NAME/DESCRIPTION1 
HYDRIC 

SOIL2 
HYDRIC 

COMPONENT2 

PERCENTAGE 
OF MAPPING 

UNIT2 

POSITION IN 
LANDSCAPE2 

HuA 
Hurlock loamy sand, 0-2% 

slopes 
Yes 

Hurlock, 
undrained 

40 
Depressions, Flats, 

Swales 

Hurlock, drained 40 
Flats, Swales, 
Depressions  

KsA 
Klej loamy sand, 0-2% 

slopes 
Yes 

Hurlock, drained 5 
Flats, Depressions, 

Swales 
Berryland, 

drained 
5 

Swales, Flats, 
Depressions 

MuA 
Mullica – Berryland 

complex, 0-2% slopes 
Yes 

Berryland, 
drained 

25 
Depressions, Flats, 

Swales 

Mullica, drained 25 
Flats, Swales, 
Depressions 

Mullica, 
undrained 

15 

Flats, 
Drainageways, 

Swales, 
Depressions 

Berryland, 
undrained 

15 
Depressions, Flats, 

Drainageways, 
Swales 

Askecksy, 
drained 

5 
Depressions, 
Swales, Flats 

2.4 Wetland Indicator Maps 

GTA’s environmental scientists also consulted digital wetlands data available from the 

United States Fish and Wildlife Service’s (USFWS) National Wetlands Inventory3 (NWI; 

Figure 4).  The NWI wetland map depicts linear riverine systems along the eastern and western 

1 United States Department of Agriculture, Natural Resource Conservation Service, Web Soil Survey.  Available 
online at <http://websoilsurvey.nrcs.usda.gov> and accessed on June 13, 2019. 
2 United States Department of Agriculture, Natural Resource Conservation Service.  State Soil Data Access (SDA) 
Hydric Soils List.  Available online at < https://www.nrcs.usda.gov/Internet/FSE_ 
DOCUMENTS/nrcseprd1316619.html#reportref>.  Accessed June 13, 2019. 
3 United States Fish and Wildlife Service, National Wetlands Inventory.  Last updated October 9, 2019. 
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boundaries of the subject site, and within the northern portion of the subject site, which appear to 

correspond with the waterways depicted on the USGS Topographic Map.  Three palustrine 

wetland systems are depicted within the subject site.  The NWI Wetlands Map depicts a 

palustrine system (PUBHx) within the central portion of the subject site, a palustrine system 

(PFO1B) within in the southwestern portion of the subject site, and a palustrine system (PFO1C) 

within the southeastern portion of the subject site.  These features are classified by USFWS using 

the Cowardin system, as detailed in Table 2.   

Table 2:  USFWS NWI Cowardin Designations 

SYMBOL3 SYSTEM3 SUBSYSTEM3 CLASS3 SUBCLASS3 
WATER 

REGIME3 
SPECIAL 

MODIFIER 

PUBHx 
Palustrine 

(P) 
N/A 

Unconsolidated 
Bottom (UB) 

N/A 
Permanently 
Flooded (H) 

Excavated 
(x) 

R2UBHx 
Riverine 

(R) 
Lower 

Perennial (2) 
Unconsolidated 
Bottom (UB) 

N/A 
Permanently 
Flooded (H) 

Excavated 
(x) 

PFO1B 
Palustrine 

(P) 
N/A Forested (FO) 

Broad-Leaved 
Deciduous (1) 

Seasonally 
Saturated 

(B) 
N/A 

PFO1C 
Palustrine 

(P) 
N/A Forested (FO) 

Broad-Leaved 
Deciduous (1) 

Seasonally 
Flooded (C) 

N/A 

2.5 Aerial Imagery 

GTA reviewed aerial imagery dated 1937, 1954, 1961, 1968, 1992, 1997, 2002, 2005, 

2006, 2007, 2009, 2010, 2012, 2013, 2015 and 2017 (Figure 5), available from the Delaware 

Environmental Monitoring and Analysis Center4 and the National Agricultural Imagery Program.  

Based on the aerial imagery reviewed by GTA, the subject site appeared to contain apparent 

agricultural fields and wooded areas since 1937.   Apparent ditches are depicted along the 

eastern, western, northern and central portions of the subject site and appear to extend beyond 

the subject site.  These ditches appear to be consistent with the waterways depicted on the USGS 

Topographic and the linear riverine systems depicted on the NWI Wetlands Map.  Between 1992 

and 1997, an apparent open water area was excavated within the central portion of the subject 

site.  This area appears to correlate with the PUBHx system on the NWI Wetlands Map.   

4 Delaware Environmental Monitoring and Analysis Center.  Available online at <http://demac.udel.edu/>  
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3.0 METHODOLOGY 

3.1 General Methodology 

The purpose of GTA’s review was to evaluate the presence and extent of wetlands and 

waterways with respect to Federal and State jurisdictional authority.  GTA based its evaluation 

on the United States Army Corps of Engineers’ (Corps) definition of “waters of the U.S.” and 

“navigable waters of the U.S.,” which are defined in Title 33 Code of Federal Regulations 

(CFR), Parts 328 and 329.  GTA employed the three-parameter approach set forth in the Corps of 

Engineers Wetlands Delineation Manual, Technical Report Y-87-01, dated 1987 (1987 Manual) 

and the Corps Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 

Atlantic and Gulf Coastal Plain Region (Version 2.0), dated November, 2010 (Supplement) as a 

reference for delineating wetlands.  The methodology of wetland delineation included identifying 

hydric soil, wetland hydrology, and dominant hydrophytic vegetation.  GTA also considered 

other regulated waters of the United States, such as ponds, lakes, streams, and rivers.  If these 

waters were observed on the property, GTA incorporated them into the nontidal wetland 

delineation and labeled them accordingly. 

3.2 Hydrology 

 The 1987 Manual defines wetland hydrology as the sum of the total wetness 

characteristics in areas that are inundated or have saturated soils for a sufficient duration to 

support hydrophytic vegetation.  The 1987 Manual further defines areas with evident 

characteristics of wetland hydrology as those where the presence of water has an overriding 

influence on characteristics of vegetation and soils due to anaerobic and reducing conditions. 

Wetland hydrology exists when a minimum of one primary indicator or two secondary indicators 

are present.  Indicators of wetland hydrology are generally derived from observations of surface 

water or saturated soils, evidence of recent inundation, evidence of current or recent soil 

saturation, and evidence from other site conditions or data.  Additional evidence of wetland 

hydrology can also be used with appropriate documentation. 
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3.3 Vegetation 

Hydrophytic vegetation can be defined as plant life growing in water or on a substrate 

that is at least periodically inundated by water.  The USFWS has assigned an indicator status to 

plants that occur in and around wetlands, describing how often that species is found in a wetland: 

Obligate Wetland (OBL): Occur in wetlands with an estimated 99% probability. 

Facultative Wetland (FACW): Usually occur in wetlands, with an estimated 
67%-99% probability. 

Facultative (FAC): Equally likely to occur in wetlands and uplands, with an 
estimated 34%-66% probability of occurring in wetlands. 

Facultative Upland (FACU): Usually occur in uplands, with an estimated 67%-
99% probability of occurring in uplands. 

Obligate Upland (UPL): Occur in uplands with an estimated 99% probability. 

For vegetation within a community to be determined hydrophytic in accordance with the 

Supplement, it must pass the Dominance Test, where more than 50% of the dominant plant 

species observed must have the indicator statuses OBL, FACW, and FAC.  If the vegetation 

observed in the community fails the Dominance Test and indicators of wetland hydrology and 

hydric soils are present, the Prevalence Index should be applied.  Hydrophytic vegetation is 

present if a Prevalence Index of 3.0 or less is determined. 

3.4 Soils 

A hydric soil is defined as a soil that is saturated, flooded, or ponded long enough during 

the growing season to develop anaerobic conditions (Supplement).  According to the Supplement, 

indicators of hydric soils form mostly from the loss or accumulation of iron, manganese, sulfur, 

or carbon compounds during saturated and anaerobic conditions. 

3.5 On-Site Data Collection 

Data Collection Points (DCPs) were established on-site at locations to evaluate the 

presence of wetlands and waterways, and to demonstrate the typical characteristics of uplands 

and wetlands.  In areas where hydrologic indicators were observed with hydrophytic vegetation, 
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GTA personnel excavated or augured test pits in the ground to a depth of 20 inches or more to 

observe features of the soil column.  GTA personnel reviewed soil samples from test pits at 

numbered DCPs in order to describe and classify the soil as either hydric or non-hydric.  At these 

DCPs, GTA personnel also evaluated the surrounding vegetative species and hydrologic 

indicators.  Data Forms were prepared to record observations of the conditions within the 

wetland and upland areas.  Data Forms were also prepared to record data from adjacent upland 

areas to further support the delineation in the field.  The DCPs have been labeled on the Wetland 

Delineation Plan as DCP-1 through DCP-7.  Data Forms with reference photographs are 

included in Appendix B to support the determination depicted on the accompanying Wetland 

Delineation Plan (Appendix D). 

3.6 Delineation 

In June 2019, GTA’s wetland scientists conducted an on-site review to evaluate whether 

wetlands and/or waterways are present within the subject site.  GTA’s field delineation consisted 

of identifying the limits of the wetlands and waterways with pink and black striped flags, 

numbered sequentially.  Wetland flags were hung at the time of GTA’s field visits.  GTA used 

the base plan described in Section 2.1 to navigate the site.  Wetland and waterway flag locations 

were survey located by MRA in September 2019 and are shown on the accompanying Wetland 

Delineation Plan (Appendix D). 

4.0 SYSTEMS IDENTIFIED 

GTA’s wetland scientists identified one system within the subject site.  This system is 

described in the following section: 

4.1 System 1:  Ditches and Forested Wetlands 

System 1 consists of three ditches (Ditches A, B and C) and four forested wetlands 

(Wetlands 1, 2, 3, and 4).  Ditch A is an apparent ditch that originates between Wetlands 1 and 2 

and continues east into Ditch B.  Ditch B originates from Wetland 2 along the eastern boundary 

of the subject site and continues northeast along the subject site boundary.  Ditch C is located 

along the northern portion of the subject site parallel to Zion Church Road.  According to the 

Delaware Tax Ditch Map provided by the Delaware Department of Natural Resources and 
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Environmental Control, Delaware Drainage Program (accessed May 21, 2019), Ditch C is 

identified as the Baston Branch Prong 1 Tax Ditch.  The Tax Ditch originates off-site and is 

enclosed within a culvert pipe through the western portion of the subject site, while the eastern 

portion of the Tax Ditch is an open channel.  Wetland 1 is an open water pond and a palustrine 

forested wetland located north of Ditch A in the central portion of the subject site.  Wetland 2 is 

a palustrine forested wetland located south of Ditch A and west of Ditch B. Wetland 3 is a 

palustrine forested wetland that is located in the central portion of the subject site northwest of 

Ditch A and west of Wetland 1.  Wetland 4 is a palustrine forested wetland located on the 

northeastern corner of the subject site, south of Zion Church Road, adjacent to Ditch C. 

Evidence of primary indicators of wetland hydrology included Indicators A1 (surface 

water) and B9 (water stained leaves).  Within these wetlands , GTA’s wetland scientists observed 

predominantly hydrophytic vegetation species including red maple (Acer rubrum, FAC), 

sweetgum (Liquidambar styraciflua, FAC), American holly (Ilex opaca), sweet pepperbush 

(Clethra alnifolia, FACW), netted chain fern (Woodwardia areolata, FACW), Virginia creeper 

(Parthenocissus quinquefolia FACU), trumpet creeper (Campsis radicans, FAC), smallspike 

false nettle (Boehmeria cylindrica, FACW), roundleaf greenbriar (Smilax rotundifolia, FAC), cat 

greenbriar (Smilax glauca) and sweet woodreed (Cinna arundinacea, FACW).  GTA personnel 

excavated test pits to depths of 20 inches or greater within the limits of the wetland boundaries 

and observed the NRCS and Corps hydric soils field indicators A12 (Thick Dark Surface), S7 

(Dark Surface), and F3 (Depleted Matrix).  Ordinary high-water marks and defined beds and 

banks were observed within the limits of Ditches A, B, and C within the subject site. 

5.0 OTHER FEATURES 

5.1 Agricultural Ditches 

Numerous agricultural ditches are located in the northern and central portions of the 

subject site.  In GTA’s professional opinion, the agricultural ditches appear to have been 

excavated from uplands and wholly drains uplands, and; therefore, should not be considered state 

or federal jurisdictional. 
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6.0 CONCLUSION 

In GTA’s professional opinion, the forested palustrine wetlands identified within the 

subject site exhibited all three wetland parameters.  These areas were flagged in the field and are 

identified on the Wetland Delineation Plan.   

As a result of the environmental review of the subject site, it is GTA’s professional 

opinion that there are non-tidal wetlands and waterways present within the subject site.  Our 

conclusions regarding this subject site have been based on observations of existing conditions, 

professional experience in the area with similar projects, and generally accepted professional 

environmental practice under similar circumstances.  Seasonal fluctuations in precipitation or 

weather conditions can result in differences in the perception of hydrologic conditions, which 

can alter GTA’s evaluation of wetlands/waterways.  It is important to note that this delineation is 

GTA’s professional opinion, only.  Decisions regarding the official jurisdictional status of 

wetlands/waterways are made by federal, state and/or local regulatory agencies.  

This Report was prepared by GTA for the sole and exclusive use of Bay Developers, 

LLC.  Any reproduction of this Report by any other person without the expressed written 

permission of GTA and Bay Developers, LLC is unauthorized, and such use is at the sole risk of 

the user.   

***** END OF REPORT ***** 
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X Is the Sampled Area within a Wetland? Yes No X

Wetland Hydrology Present? Yes No X

Remarks: This DCP was established within a wooded area east of Wetland 1. 

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)
  Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

0±NoneLocal relief (concave, convex, none):

NWI classification:Mullica-Berryland Complex, 0-2% slopes (MuA) N/A

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

MLRA 153D

Twin Cedars

M. Jennette, R. McGehee
Flat

Bay Developers, LLC
Sussex

NAD8338.47773 -75.15158

City/County: Sampling Date:
Sampling Point:

Section, Township, Range:
DE

N/A

17-Jun-19
DCP-1
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-1

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Acer rubrum 60 Y FAC (A)

2. Liquidambar styraciflua 40 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
100 = Total Cover

50% of total cover: 50                                    20% of total cover: 20 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Clethra alnifolia 15 Y FACW FAC species x 3 =

2. FACU species x 4 =

3. UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

15 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 7.5                                    20% of total cover: 3 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Smilax rotundifolia 5 Y FAC Problematic Hydrophytic Vegetation1 (Explain)

2. Smilax glauca 5 Y FAC 1 Indicators of hydric soil and wetland hydrology must 

3. be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

10 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 5                                    20% of total cover: 2 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Smilax rotundifolia 5 Y FAC Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

5 = Total Cover

50% of total cover: 2.5                                    20% of total cover: 1

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)

Number of Dominant Species That Are 
OBL, FACW, or FAC: 6

Total Number of Dominant Species 
Across All Strata: 6

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
95 5 C M

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes No X

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

DCP-1

L
CL10YR 3/6

Remarks
Redox Features

10YR 3/1

Color (moist) Texture
10YR 2/1

Color (moist)
MatrixDepth

(inches)
0-13
13-20
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No Is the Sampled Area within a Wetland? Yes X No

Wetland Hydrology Present? Yes X No

Remarks: This DCP was established within Wetland 1.

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)

X   Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes X No
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-2
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: PFO

Flat Local relief (concave, convex, none): None 1±
MLRA 153D 38.47776 -75.15174
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-2

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Liquidambar styraciflua 50 Y FAC (A)

2. Acer rubrum 50 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
100 = Total Cover

50% of total cover: 50                                    20% of total cover: 20 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Liquidambar styraciflua 10 Y FAC FAC species x 3 =

2. Acer rubrum 10 Y FAC FACU species x 4 =

3. Ilex opaca 5 Y FAC UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

25 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 12.5                                    20% of total cover: 5 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Cinna arundinacea 60 Y FACW Problematic Hydrophytic Vegetation1 (Explain)

2. 1 Indicators of hydric soil and wetland hydrology must 

3. be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

60 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 30                                    20% of total cover: 12 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Smilax rotundifolia 5 Y FAC Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

5 = Total Cover

50% of total cover: 2.5                                    20% of total cover: 1

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 7

Total Number of Dominant Species 
Across All Strata: 7

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
90 10 C M

100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) X Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes X No

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks

3-15 10YR 4/2 10YR 5/8 SaL
0-3

DCP-2

Depth Matrix Redox Features
(inches)

15-20

10YR 2/2 SaL

10YR 2/1 SaL
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No Is the Sampled Area within a Wetland? Yes X No

Wetland Hydrology Present? Yes X No

Remarks: This DCP was established within Wetland 2. 

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)

X   Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes X No
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-3
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: PFO

Flat Local relief (concave, convex, none): Concave 0±
MLRA 153D 38.47699 -75.15161
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-3

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Liquidambar styraciflua 45 Y FAC (A)

2. Acer rubrum 40 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
85 = Total Cover

50% of total cover: 42.5                                    20% of total cover: 17 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Ilex opaca 10 Y FAC FAC species x 3 =

2. Clethra alnifolia 10 Y FACW FACU species x 4 =

3. UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

20 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 10                                    20% of total cover: 4 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Woodwardia areolata 60 Y OBL Problematic Hydrophytic Vegetation1 (Explain)

2. Cinna arundinacea 10 N FACW 1 Indicators of hydric soil and wetland hydrology must 

3. Toxicodendron radicans 5 N FAC be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

75 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 37.5                                    20% of total cover: 15 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Stratum Not Present Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

0 = Total Cover

50% of total cover: 0                                    20% of total cover: 0

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 5

Total Number of Dominant Species 
Across All Strata: 5

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

X Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes X No

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks

15-20 10YR 4/3 LSa
0-15

DCP-3

Depth Matrix Redox Features
(inches)

5Y 2.5/1 LSa
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X Is the Sampled Area within a Wetland? Yes No X

Wetland Hydrology Present? Yes No X

Remarks: This DCP was established between Wetland 2 and Waters A.

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)
  Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-4
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: N/A

Flat Local relief (concave, convex, none): None 0±
MLRA 153D 38.427724 -75.15142
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-4

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Acer rubrum 60 Y FAC (A)

2. Liquidambar styraciflua 30 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
90 = Total Cover

50% of total cover: 45                                    20% of total cover: 18 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Clethra alnifolia 50 Y FACW FAC species x 3 =

2. Ilex opaca 10 N FAC FACU species x 4 =

3. UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

60 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 30                                    20% of total cover: 12 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Woodwardia areolata 75 Y OBL Problematic Hydrophytic Vegetation1 (Explain)

2. Clethra alnifolia 10 N FACW 1 Indicators of hydric soil and wetland hydrology must 

3. be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

85 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 42.5                                    20% of total cover: 17 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Smilax rotundifolia 5 Y FAC Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

5 = Total Cover

50% of total cover: 2.5                                    20% of total cover: 1

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 5

Total Number of Dominant Species 
Across All Strata: 5

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes No X

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks

15-20 10YR 3/2 SaL
0-15

DCP-4

Depth Matrix Redox Features
(inches)

10YR 2/1 SaL

L:\Shared\Project Files\2019\31190731 - Twin Cedars\WET\Reports - Permitting\Wetland Delineation Report\31190731 Twin Cedars DCP's



Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No Is the Sampled Area within a Wetland? Yes X No

Wetland Hydrology Present? Yes X No

Remarks: This DCP was established within Wetland 3. 

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)

X   Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes X No
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-5
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: PFO

Flat Local relief (concave, convex, none): Concave 0±
MLRA 153D 38.47791 -75.15276

L:\Shared\Project Files\2019\31190731 - Twin Cedars\WET\Reports - Permitting\Wetland Delineation Report\31190731 Twin Cedars DCP's



VEGETATION - Use scientific names of plants. Sampling Point: DCP-5

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Acer rubrum 60 Y FAC (A)

2. Liquidambar styraciflua 40 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
100 = Total Cover

50% of total cover: 50              20% of total cover: 20 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Liquidambar styraciflua 10 Y FAC FAC species x 3 =

2. Clethra alnifolia 10 Y FACW FACU species x 4 =

3. UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

20 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 10              20% of total cover: 4 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Woodwardia areolata 80 Y OBL Problematic Hydrophytic Vegetation1 (Explain)

2. Liquidambar styraciflua 10 N FAC 1 Indicators of hydric soil and wetland hydrology must 

3. be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

90 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 45              20% of total cover: 18 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Stratum Not Present Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

0 = Total Cover

50% of total cover: 0             20% of total cover: 0

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 5

Total Number of Dominant Species 
Across All Strata: 5

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

X Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes X No

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks

14-20 10YR 5/2 LSa
0-14

DCP-5

Depth Matrix Redox Features
(inches)

10YR 2/1 LSa
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X Is the Sampled Area within a Wetland? Yes No X

Wetland Hydrology Present? Yes No X

Remarks: This DCP was established within a wooded area north of Wetland 3.

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

  Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)
  Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No X
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-6
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: N/A

Flat Local relief (concave, convex, none): None 0±
MLRA 153D 38.47807 -75.15254
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-6

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Acer rubrum 60 Y FAC (A)

2. Liquidambar styraciflua 30 Y FAC

3. (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
90 = Total Cover

50% of total cover: 45              20% of total cover: 18 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Liquidambar styraciflua 25 Y FAC FAC species x 3 =

2. Ilex opaca 15 Y FAC FACU species x 4 =

3. UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

40 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 20              20% of total cover: 8 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Osmunda regalis 5 Y OBL Problematic Hydrophytic Vegetation1 (Explain)

2. Liquidambar styraciflua 5 Y FAC 1 Indicators of hydric soil and wetland hydrology must 

3. Toxicodendron radicans 5 Y FAC be present, unless disturbed or problematic.

4. Definitions of Vegetation Strata:
5.

6. Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

15 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 7.5              20% of total cover: 3 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Smilax rotundifolia 5 Y FAC Woody vine - All woody vines, greater than 3.28 ft. in height.

2.

3.

4.

5.

5 = Total Cover

50% of total cover: 2.5              20% of total cover: 1

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 8

Total Number of Dominant Species 
Across All Strata: 8

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)
Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes No X

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks
0-20

DCP-6

Depth Matrix Redox Features
(inches)

10YR 2/1 SaL
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Project/Site:
Applicant/Owner: State:
Investigator(s):
Landform (hillslope, terrace, etc.): Slope (%):
Subregion (LLR or MLRA): Lat: Long: Datum:
Soil Map Unit Name:
Are climatic/hydrologic conditions on the site are typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil   , or Hydrology significantly disturbed? Are "Normal Circumstances" present? Yes X No
Are Vegetation , Soil   , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No Is the Sampled Area within a Wetland? Yes X No

Wetland Hydrology Present? Yes X No

Remarks: This DCP was established within Wetland 4.

HYDROLOGY

  Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
  Primary Indicators (minimum of one is required, check all that apply)  Surface Soil Cracks (B6)

X   Surface Water (A1)   Aquatic Fauna (B13)  Sparsely Vegetated Concave Surface (B8)
  High Water Table (A2)   Marl Deposits (B15) (LRR U)  Drainage Patterns (B10)
  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)
  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)  Dry-Season Water Table (C2)
  Sediment Deposits (B2)   Presence of Reduced Iron (C4)  Crayfish Burrows (C8)
  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)  Saturation Visible on Aerial Imagery (C9)
  Algal Mat or Crust (B4)   Thin Muck Surface (C7)  Geomorphic Position (D2)
  Iron Deposits (B5)   Other (Explain in Remarks)  Shallow Aquitard (D3)
  Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5)

X   Water Stained Leaves (B9)  Sphagnum moss (D*) (LRR T, U)

Field Observations:
Surface Water Present? Yes X No Depth (inches): 1"
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes X No
  (includes capillary fringe)

Describe Recorded Data (stream gage, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers      Atlantic and Gulf Coastal Plain Region-Version 2.0

WETLAND DETERMINATION DATA FORM-Atlantic and Gulf Coastal Plain Region

Twin Cedars City/County: Sussex Sampling Date: 17-Jun-19

NAD83

Bay Developers, LLC DE Sampling Point: DCP-7
M. Jennette, R. McGehee Section, Township, Range: N/A

Mullica-Berryland Complex, 0-2% slopes (MuA) NWI classification: PFO

Depression Local relief (concave, convex, none): Concave 0±
MLRA 153D 38.48033 -75.15110
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VEGETATION - Use scientific names of plants. Sampling Point: DCP-7

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' Radius ) % Cover Species? Status

1. Liquidambar styraciflua 50 Y FAC (A)

2. Acer rubrum 40 Y FAC

3. Pinus taeda 5 N FAC (B)

4.

5. (A/B)

6.

7. Prevalence Index worksheet:
95 = Total Cover

50% of total cover: 47.5               20% of total cover: 19 OBL species x 1 =

Sapling / Shrub Stratum (Plot size: 30' Radius ) FACW species x 2 =

1. Acer rubrum 20 Y FAC FAC species x 3 =

2. Liquidambar styraciflua 20 Y FAC FACU species x 4 =

3. Platanus occidentalis 5 N FACW UPL species x 5 =

4. Column Totals: (A) (B)

5.

6. Prevalence Index = B/A =

7.

8. Hydrophytic Vegetation Indicators:
9. 1 - Rapid Test for Hydrophytic Vegetation

45 = Total Cover X 2 - Dominance Test is >50%

50% of total cover: 22.5               20% of total cover: 9 3 - Prevalence Index is ≤3.01

4 - Morphological Adaptations1 (Provide 

Herb Stratum (Plot size: 30' Radius )

1. Parthenocissus quinquefolia 10 Y FACU Problematic Hydrophytic Vegetation1 (Explain)

2. Campsis radicans 10 Y FAC 1 Indicators of hydric soil and wetland hydrology must 

3. Boehmeria cylindrica 10 Y FACW be present, unless disturbed or problematic.

4. Toxicodendron radicans 5 N FAC Definitions of Vegetation Strata:
5. Cinna arundinacea 5 N FACW

6. Woodwardia areolata 5 N OBL Tree - Woody plants, excluding woody vines,

7. approximately 20 ft (6 m) or more in height and 3 in.

8. (7.6 cm) or larger in diameter at breast height (DBH).

9.

10. Sapling/Shrub - Woody plants, excluding woody vines,

11. a less than 3in. DBH and greater than or equal to 3.28 ft (1 m ) tall.

12.

45 = Total Cover Herb - All herbaceous (non-woody) plants, regardless 

50% of total cover: 22.5               20% of total cover: 9 of size, and woody plants less than 3.28 ft. tall

Woody Vine Stratum (Plot size: 30' Radius )

1. Campsis radicans 5 Y FAC Woody vine - All woody vines, greater than 3.28 ft. in height.

2. Smilax rotundifolia 5 Y FAC

3.

4.

5.

10 = Total Cover

50% of total cover: 5             20% of total cover: 2

Hydrophytic
Vegetation
Present? Yes X No

Remarks:  (Include photo numbers here or on a separate sheet).

US Army Corps of Engineers          Atlantic and Gulf Coastal Plain Region-Version 2.0

Number of Dominant Species That Are 
OBL, FACW, or FAC: 8

Total Number of Dominant Species 
Across All Strata: 9

Percent of Dominant Species That Are 
OBL, FACW, or FAC: 89%

 Total % Cover of: Multiply by:

   supporting data in Remarks or on a separate sheet)
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

% % Type1 Loc2

100
100

1Type:  C=concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1) Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR O)
Histic Epipedon (A2) Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S, T)
Stratified Layers (A5) Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20)
Organic Bodies (A6) (LRR P, T, U) Redox Dark Surface (F6) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) Depleted Dark Surface (F7) Red Parent Material (TF2)
Muck Presence (A8) (LRR U) Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T, U)
1 cm Muck (A9) (LRR P, T) Marl (F10) (LRR U) Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Ochric (F11) (MLRA 151)

X Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) (MLRA 150A) Umbric Surface (F13) (LRR P, T, U)  wetland hydrology must be present, 
Sandy Mucky Mineral (S1) (LRR O, S) Delta Ochric (F17) (MLRA 151)  unless disturbed or problematic.
Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)
Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

X Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed):
Type:

Depth (inches): Hydric Soil Present? Yes X No

Remarks:

US Army Corps of Engineers    Atlantic and Gulf Coastal Plain Region- Version 2.0

Color (moist) Color (moist) Texture Remarks

14-20 10YR 5/1 LSa
0-14

DCP-7

Depth Matrix Redox Features
(inches)

10YR 2/1 SaL
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Appendix C: 

Photographs 





Photo Page 1 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

Photograph 1:  View of Wetland 1, facing north.  

Photograph 2:  View of ponded portion of Wetland 1, facing west.  



Photo Page 2 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 
Photograph 3:  View of Wetland 2, facing west. 

 
Photograph 4:  View of Wetland 3, facing west. 

 



Photo Page 3 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 
Photograph 5:  View of Wetland 4, facing north. 

 
Photograph 6:  View of Waters A, facing east and upstream. 

 
  



Photo Page 4 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 
Photograph 7:  View of Waters B, facing south and upstream. 

 
Photograph 8:  View of Waters C, facing east and downstream. 

 
 



Photo Page 5 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 
Photograph 9:  DCP-1, sample location. 

 
Photograph 10:  DCP-1, soil sample. 
 

 



Photo Page 6 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 

 Photograph 11:  DCP-2, sample location. 

 
Photograph 12:  DCP-2, soil sample. 
 

 
  



Photo Page 7 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 

 
 

Photograph 13:  DCP-3, sample location. 

 
Photograph 14:  DCP-3, soil sample. 
 

 
 



Photo Page 8 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 

 Photograph 15:  DCP-4, sample location. 

 
Photograph 16:  DCP-4, soil sample. 
 

 
  



Photo Page 9 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

 

 Photograph 17:  DCP-5, sample location. 

 
Photograph 18:  DCP-5, soil sample. 
 

 
  



Photo Page 10 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

Photograph 19:  DCP-6, sample location. 

Photograph 20:  DCP-6, soil sample. 



Photo Page 11 Twin Cedars 
Date Photographed:  June 17, 2018 GTA Project No. 31190731 

Photograph 21:  DCP-7, sample location. 

Photograph 22:  DCP-7, soil sample. 
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Appendix 8 – Phase I Environmental Site Assessment 

Geo-Technology Associates, Inc. – July 11, 2019 
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Appendix 9 – Traffic Analysis  

Service Level Evaluation, DelDOT, November 13, 2019 

TIS Approval Letter – Twin Cedars, DelDOT, July 13, 2020 
  





 

                                                                                                                                      

  
 
 
 
 
 
 
 
 
 

November 13, 2019 
 
Ms. Janelle Cornwell, Director 
Sussex County Planning & Zoning 
P.O. Box 417 
Georgetown, DE  19947 
 
Dear Ms. Cornwell:  
 

The Department has completed its review of a Service Level Evaluation Request 
for the Bay Developers, LLC (Mr. Henry Mast) rezoning application, which we received 
on October 17, 2019.  This application is for an approximately 64.22-acre parcel (Tax 
Parcel: 533-11.00-42.00). The subject land is located on the south side Zion Church Road 
(Sussex Road 382), approximately 800 feet east of the intersection of Zion Church Road 
(Sussex Road 382) and Deer Run Road (Sussex Road 388). The subject land is currently 
split-zoned as CR-1 (Commercial Residential) and GR (General Residential), and the 
applicant is seeking a residential planned community (RPC) overlay approval for the GR 
portion to develop 44 single-family detached houses, 44 townhouses, and 168 apartment 
units.  

 
Per the 2018 Delaware Vehicle Volume Summary, the annual average and summer 

average daily traffic volumes along the segment of Zion Church Road where the subject 
land is located, which is from Bayard Road (Sussex Road 384) to Frankford School Road 
(Sussex Road 92), are 5,305 and 6,628 vehicles per day, respectively.  

 
Based on our review, we estimate that the proposed land use would generate more 

than 50 vehicle trips in any hour or 500 vehicle trips per day, and would be considered to 
have a Major impact to the local area roadways.  In this instance, the Department considers 
a Major impact to be when a proposed land use would generate more than 200 vehicle trips 
in any hour of the week and / or 2,000 vehicle trips per day. According to the Institute of 
Transportation Engineers (ITE) Trip Generation Manual, the proposed development would 
generate 2,051 vehicle trips per day, 133 vehicle trips during the morning peak hour, and 
161 vehicle trips during the afternoon peak hour. Because of this impact, we recommend 
that the applicant be required to perform a Traffic Impact Study (TIS) for the subject 
application. 



Ms. Janelle M. Cornwell 
Page 2 of 3 
November 13, 2019 

 
If the County approves this application, the applicant should be reminded that 

DelDOT requires compliance with State regulations regarding plan approvals and entrance 
permits, whether or not a TIS is required. 

 
Please contact Mr. Claudy Joinville, at (302) 760-2124, if you have questions 

concerning this correspondence. 
 

 
Sincerely, 
 
 
 
T. William Brockenbrough, Jr. 
County Coordinator 
Development Coordination 
 

 
 

TWB:cjm 
cc:  Constance C. Holland, Coordinator, Cabinet Committee on State Planning Issues 
 Bay Developers, LLC (Mr. Henry Mast), Applicant 
 J. Marc Coté, Assistant Director, Development Coordination 
 Gemez Norwood, South District Public Works Manager, Maintenance and Operations 
 Susanne Laws, Sussex County Subdivision Coordinator, Development Coordination 

Derek Sapp, Subdivision Manager, Development Coordination 
Kevin Hickman, Subdivision Manager, Development Coordination 
Brian Yates, Subdivision Manager, Development Coordination 
John Andrescavage, Subdivision Manager, Development Coordination 
Troy Brestel, Project Engineer, Development Coordination 
Claudy Joinville, Project Engineer, Development Coordination  

 



 

 

July 13, 2020 

 

 

Mr. Joe Caloggero 

The Traffic Group, Inc. 

9900 Franklin Square Drive 

Suite H 

Baltimore, MD 21236 

 

Dear Mr. Caloggero: 

 

 The enclosed Traffic Impact Study (TIS) review letter for the proposed Twin Cedars 

(Protocol Tax Parcel 533-11.00-42.00) development has been completed under the responsible 

charge of a registered professional engineer whose firm is authorized to work in the State of 

Delaware.  They have found the TIS to conform to DelDOT’s Development Coordination Manual 

and other accepted practices and procedures for such studies.  DelDOT accepts this letter and 

concurs with the recommendations.  If you have any questions concerning this letter or the 

enclosed review letter, please contact me at (302) 760-2167. 

 

Sincerely, 

 

 
 

Troy Brestel  

Project Engineer 

 

TEB:km 

Enclosures 

cc with enclosures: Ms. Constance C. Holland, Office of State Planning Coordination 

Mr. Jamie Whitehouse, Sussex County Planning and Zoning 

   Mr. Andrew Parker, McCormick Taylor, Inc. 

   Mr. Kevin Hickman, Johnson, Mirmiran & Thompson, Inc. 

DelDOT Distribution 

 

 

 



 

 

 

DelDOT Distribution 

 

Brad Eaby, Deputy Attorney General 

J. Marc Coté, Director, Planning 

Shanté Hastings, Director, Transportation Solutions (DOTS) 

Mark Luszcz, Deputy Director, DOTS 

Michael Simmons, Assistant Director, Project Development South, DOTS 

Todd Sammons, Assistant Director, Development Coordination 

T. William Brockenbrough, Jr., County Coordinator, Development Coordination 

Peter Haag, Chief Traffic Engineer, Traffic, DOTS 

Chris Sylvester, Traffic Studies Manager, Traffic, DOTS 

Alistair Probert, South District Engineer, South District 

Gemez Norwood, South District Public Works Supervisor, South District  

Jared Kaufmann, Service Development Planner, Delaware Transit Corporation 

Tremica Cherry, Service Development Planner, Delaware Transit Corporation 

Susanne Laws, Sussex Review Coordinator, Development Coordination 

Anthony Aglio, Planning Supervisor, Statewide & Regional Planning 

James Argo, Sussex Plan Reviewer, South District 

Mark Galipo, Traffic Engineer, Traffic, DOTS 

Claudy Joinville, Project Engineer, Development Coordination 

 



 
 

 

July 10, 2020 
 
Mr. Troy E. Brestel 
Project Engineer 
DelDOT Division of Planning 
P.O. Box 778 
Dover, DE 19903 
 
RE: Agreement No. 1946F 
 Traffic Impact Study Services  
 Task No. 1A Subtask 01A – Twin Cedars 
 

Dear Mr. Brestel: 

 

McCormick Taylor has completed its review of the Traffic Impact Study (TIS) for the Twin Cedars 

residential development prepared by The Traffic Group, Inc. dated March 9, 2020. The Traffic 

Group prepared the report in a manner generally consistent with DelDOT’s Development 

Coordination Manual. 

 

The TIS evaluates the impacts of the proposed Twin Cedars residential development, proposed to 

be located along Delaware Route 20 (Zion Church Road / Sussex Road 382) between Deer Run 

Road (Sussex Road 388) and Bayard Road (Sussex Road 384) / Johnson Road (Sussex Road 382A) 

in Sussex County, Delaware. The proposed development would consist of 44 single‐family 

detached houses, 44 townhouses, and 168 apartments. One full-access driveway is proposed on 

Delaware Route 20. Construction is expected to be complete by 2026.  

 

The subject land is located on an approximately 64.22-acre parcel.  The land is currently split 

zoned as C‐1 (General Commercial) and GR (General Residential), and the developer is seeking a 

residential planned community (RPC) overlay for the GR portion in Sussex County. 

 

Currently, there is one active DelDOT project within the study area. The project involves planned 

improvements at the intersection of Delaware Route 20 and Bayard Road/Johnson Road. In late 

2018 and early 2019, DelDOT’s Traffic Studies Section conducted a traffic study and solicited 

public input to evaluate possible safety improvements at this unsignalized two-way stop-controlled 

intersection.  Through this process, DelDOT determined that a traffic signal is recommended for 

this intersection. This recommendation and the associated documentation has been sent to 

DelDOT’s Traffic Design Section to start programming the design work. The construction date is 

to be determined. 

 

Based on our review, we have the following comments and recommendations: 

 

The following intersections exhibit level of service (LOS) deficiencies without the implementation 

of physical roadway and/or traffic control improvements:  
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Intersection 
Existing  

Traffic Control 
Situations for which deficiencies occur 

Delaware 20 and  

Bayard Road / Johnson Road 
Unsignalized 

2019 Existing summer Saturday (Case 1); 

2026 without Twin Cedars summer Saturday (Case 2); 

2026 with Twin Cedars summer Saturday (Case 3) 

 

Delaware Route 20 and Bayard Road / Johnson Road 

This unsignalized intersection experiences LOS deficiencies in the Saturday midday peak hour for 

2019 existing conditions, 2026 conditions without Twin Cedars, and 2026 conditions with Twin 

Cedars. DelDOT has evaluated various improvement options for this intersection and determined 

that a traffic signal is recommended; to this end, the developer should make an equitable share 

contribution toward the installation of a traffic signal, as described below in Item No. 2. 

 

Should the County choose to approve the proposed development, the following items should be 

incorporated into the site design and reflected on the record plan by note or illustration. All 

applicable agreements (i.e. letter agreements for off-site improvements and traffic signal 

agreements) should be executed prior to entrance plan approval for the proposed development. 

 

1. The developer should construct the full-movement site access on Delaware Route 20. The 

proposed configuration is shown in the table below. This proposed site driveway should 

be constructed directly across from the existing Bayside Mini Storage driveway. 

 

Approach Existing Configuration Proposed Configuration 

Eastbound 

Delaware Route 20 
One shared left-turn/through lane  

One left-turn lane, one through lane, 

and one right-turn lane 

Westbound  

Delaware Route 20 
One shared through/right-turn lane 

One left-turn lane and one shared 

through/right-turn lane 

Northbound 

Site Access 
Approach does not exist 

One shared left-turn/through lane  

and one right-turn lane 

Southbound 

Bayside Mini 

Storage driveway 

One shared left/right-turn lane One shared left/through/right-turn lane 
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Initial recommended minimum turn-lane lengths (excluding tapers) of the separate turn 

lanes are listed below. The developer should coordinate with DelDOT’s Development 

Coordination Section to determine final turn-lane lengths during the site plan review.  

 

Approach Left-Turn Lane Right-Turn Lane 

Eastbound 

Delaware Route 20 
50 feet * 290 feet ** 

Westbound  

Delaware Route 20 
210 feet ** N/A 

Northbound 

Site Access 
N/A 50 feet *** 

Southbound 

Bayside Mini 

Storage driveway 

N/A N/A 

 

*        Turn lane is not warranted per DelDOT’s Auxiliary Lane Worksheet, but is recommended for safety to 

shadow the required westbound left-turn lane. 

**       Initial turn-lane length based on DelDOT’s Auxiliary Lane Worksheet.  

***     Initial turn-lane length based on storage length per queuing analysis, with 50-foot minimum 

 

2. The developer should coordinate with DelDOT regarding an equitable share contribution 

toward a DelDOT project to install a traffic signal at the intersection of Delaware Route 

20 and Bayard Road / Johnson Road. The amount of the contribution should be determined 

through coordination with DelDOT’s Development Coordination Section. At least one 

other developer is required to contribute to this improvement as well. 

 

3. The following bicycle and pedestrian improvements should be included: 

 

a. Adjacent to the proposed right-turn lane on eastbound Delaware Route 20 at the 

proposed site entrance, a minimum of a five-foot bicycle lane should be dedicated and 

striped with appropriate markings for bicyclists through the turn lane in order to 

facilitate safe and unimpeded bicycle travel 

 

b. Appropriate bicycle symbols, directional arrows, pavement markings, and signing 

should be included along bicycle facilities and turn lanes within the project limits. 

 

c. Utility covers should be made flush with the pavement. 

 

d. If clubhouses or other community facilities are constructed as shown on the site plan, 

bicycle parking should be provided near building entrances. Where building 

architecture provides for an awning, other overhang, or indoor parking, the bicycle 

parking should be covered. 

 

e. A minimum 15-foot wide permanent easement from the edge of the right-of-way 

should be dedicated to DelDOT within the site frontage along Delaware Route 20. 
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f. Within the easement along the Delaware Route 20 site frontage, a minimum of a ten-

foot wide shared-use path that meets current AASHTO and ADA standards should be 

constructed. The shared-use path should meet AASHTO and ADA standards and 

should have a minimum of a five-foot buffer from the roadway. At the property 

boundaries, the shared-use path should connect to the adjacent property or to the 

shoulder in accordance with DelDOT’s Shared-Use Path and/or Sidewalk Termination 

Reference Guide dated August 1, 2018.  The developer should coordinate with 

DelDOT’s Development Coordination Section to determine the details of the shared-

use path connections at the property boundaries.  

 

g. ADA compliant curb ramps and crosswalks should be provided at all pedestrian 

crossings, including all site entrances. Type 3 curb ramps are discouraged. 

 

h. Internal sidewalks for pedestrian safety and to promote walking as a viable 

transportation alternative should be constructed within the development. These 

sidewalks should each be a minimum of five-feet wide (with a minimum of a five-foot 

buffer from the roadway) and should meet current AASHTO and ADA standards. 

Internal sidewalks in the development should connect to the proposed shared-use path 

along Delaware Route 20. 

 

i. Where internal sidewalks are located alongside of parking spaces, a buffer should be 

added to prevent vehicular overhang onto the sidewalk. 

 

Improvements in this TIS may be considered “significant” under DelDOT’s Work Zone Safety and 

Mobility Procedures and Guidelines. These guidelines are available on DelDOT’s website at 

http://deldot.gov/Publications/manuals/de_mutcd/index.shtml. 

 

Please note that this review generally focuses on capacity and level of service issues; additional 

safety and operational issues will be further addressed through DelDOT’s site plan review process.  

 

Additional details on our review of this TIS are attached. Please contact me at (610) 640-3500 or 

through e-mail at ajparker@mccormicktaylor.com if you have any questions concerning this 

review. 

 
Sincerely, 
 
McCormick Taylor, Inc. 

 
Andrew J. Parker, PE, PTOE 
Project Manager 
 
Enclosure 
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General Information 

 

Report date: March 9, 2020 

Prepared by: The Traffic Group, Inc. 

Prepared for: Bay Developers, LLC 

Tax parcel: 533‐11.00‐42.00 

Generally consistent with DelDOT’s Development Coordination Manual:  Yes 

 

Project Description and Background 

 

Description:  The proposed Twin Cedars development consists of 44 single‐family detached 

houses, 44 townhouses, and 168 apartments.  

Location: The site is located along Delaware Route 20 (Zion Church Road / Sussex Road 382) 

between Deer Run Road (Sussex Road 388) and Bayard Road (Sussex Road 384) / Johnson Road 

(Sussex Road 382A) in unincorporated Sussex County. A site location map is included on page 6. 

Amount of land to be developed: approximately 64.22 acre parcel 

Land use approval(s) needed: Subdivision approval. The land is currently split zoned as C‐1 

(General Commercial) and GR (General Residential), and the developer is seeking a residential 

planned community (RPC) overlay for the GR portion in Sussex County. 

Proposed completion year: 2026  

Proposed access locations: One full-access driveway is proposed on Delaware Route 20. 

Daily Traffic Volumes (per DelDOT Traffic Summary 2019): 

• 2019 Average Annual Daily Traffic on Delaware Route 20: 6,635 vehicles/day 
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2015 Delaware Strategies for State Policies and Spending 

 

Location with respect to the Strategies for State Policies and Spending Map of Delaware:  

The proposed Twin Cedars residential development is located within Investment Level 3.  

 

Investment Level 3 

Investment Level 3 reflects areas where growth is anticipated by local, county, and state plans in 

the longer-term future. Investment Level 3 areas generally fall into two categories. The first 

category covers lands that are in the long-term growth plans of counties or municipalities, but 

where development is not necessary to accommodate expected short-term population growth. The 

second category includes lands that are adjacent to fast-growing Investment Level 1 and 2 areas 

but are often impacted by environmentally sensitive features, agricultural-preservation issues, or 

other infrastructure issues. In these instances, development and growth may be appropriate in the 

near term, but the resources on the site and in the surrounding area should be carefully considered 

and accommodated by state Agencies and local governments with land-use authority. 

 

Generally, Investment Level 3 areas should not be developed until surrounding Investment Level 

1 and 2 areas are substantially built out. From a housing perspective, Investment Level 3 areas are 

characterized by low density and rural homes. New housing developments in the short term would, 

in most cases, represent leap-frog development, which is undesirable. Higher density housing in 

Investment Level 3 areas is more appropriate once Level 2 areas are built out and utilities are 

available.   

 

Proposed Development’s Compatibility with Strategies for State Policies and Spending:   

The proposed Twin Cedars residential development includes 44 single‐family detached houses, 44 

townhouses, and 168 apartments located within an Investment Level 3 area. Investment Level 3 

reflects areas where growth is anticipated by the county in the long-term. Given that the location 

is in a Growth Area as defined by Sussex County and that the anticipated opening date for this 

development is three years out, the proposed development generally appears to comply with the 

guidelines of Investment Level 3 areas as described in the 2015 “Strategies for State Policies and 

Spending.” 

 

Comprehensive Plan  

 

Sussex County Comprehensive Plan: 
(Source: Sussex County Comprehensive Plan, March 2019)  

 

The Sussex County Comprehensive Plan Future Land Use Map indicates that the proposed 

development parcel is within a Coastal Area (categorized as a Growth Area). 

 

Growth Areas, including the Coastal Area, are designed to accommodate concentrated levels of 

development. Sussex County has designated the areas around Rehoboth Bay, Indian River Bay, 

and Little Assawoman Bay (the inland bays) as Coastal Areas. Coastal Areas generally encompass 

areas on the south-eastern side of Sussex County within what was previously referred to as the 

Environmentally Sensitive Developing Areas of prior Comprehensive Plans. The updated name 

more accurately reflects the function of this land use classification. While the Coastal Area is a 
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Growth Area, additional considerations should be taken into account in this Area that may not 

apply in other Growth Areas.  

 

The Coastal Area designation is intended to recognize two characteristics. First, this region is 

among the most desirable locations in Sussex County for new housing, as is reflected in new 

construction data and real estate prices. Second, this region contains ecologically important and 

sensitive characteristics as well as other coastal lands which help to absorb floodwaters and 

provide extensive habitat for native flora and fauna. This area also has significant impact upon 

water quality within the adjacent bays and inlets as well as upon natural the region’s various 

habitats. And, these factors are themselves part of the reason that this Area is so desirable-making 

the protection of them important to both the environment and the economy. 

 

The County has significant initiatives to extend public sewer service to replace inadequate on-site 

systems. Careful control of stormwater runoff is also an important concern in keeping sediment 

and other pollutants out of the Inland Bays. 

 

The challenge in this region is to safeguard genuine natural areas and mitigate roadway congestion 

without stifling the tourism and real estate markets which: a) provide many jobs; b) create business 

for local entrepreneurs; and c) help keep local tax rates low. 

 

The following guidelines should apply to future growth in Coastal Areas: 

 

Permitted Uses – Coastal Areas are areas that can accommodate development provided special 

environmental concerns are addressed. A range of housing types should be permitted in Coastal 

Areas, including single-family homes, townhouses, and multi-family units. Retail and office uses 

are appropriate but larger shopping centers and office parks should be confined to selected 

locations with access along arterial roads. Appropriate mixed-use development should also be 

allowed. In doing so, careful mixtures of homes with light commercial, office and institutional 

uses can be appropriate to provide for convenient services and to allow people to work close to 

home. Major new industrial uses are not proposed in these areas. 

 

Densities – Sussex County’s base density of 2 units per acre is appropriate throughout this 

classification; however, medium and higher density (4-12 units per acre) can be appropriate in 

certain locations. Medium and higher density could be supported in areas: where there is central 

water and sewer; near sufficient commercial uses and employment centers; where it is in keeping 

with the character of the area; where it is along a main road or at/or near a major intersection; 

where there is adequate Level of Service; or where other considerations exist that are relevant to 

the requested project and density. A clustering option permitting smaller lots and additional 

flexibility in dimensional standards is encouraged on tracts of a certain minimum size, provided 

significant permanent common open space is preserved and the development is connected to 

central water and sewer service. The preservation of natural resources or open space is strongly 

encouraged in this land use classification. The County should revisit environmental protection in 

the Coastal Areas. 

 

Specific regulations governing cluster developments are designated by zoning district. There 

currently is an option where density can be increased with optional density bonuses for certain 
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zoning districts. Those optional bonuses may involve payment of fees that fund permanent land 

preservation elsewhere in the County, or other options. RPC’s are encouraged to allow for a mix 

of housing types and to preserve open space and natural areas/resources. Cluster development that 

allows for smaller lots and flexibility in dimensional standards is encouraged if the developer uses 

a cluster option that results in permanent preservation of a substantial percentage of the tract and/or 

natural areas/resources. Master planning should be encouraged especially for large-scale 

developments on large parcels or groups of parcels, higher density and mixed-use developments 

to provide flexibility in site design. 

 

All applicants for developments of a minimum size (as specified in zoning) should continue to be 

required to provide information that analyzes the development’s potential environmental impacts, 

including effects on stormwater runoff, nitrogen and phosphorous loading, wetlands, woodlands, 

wastewater treatment, water systems, and other matters that affect the ecological sensitivity of the 

inland bays. 

 

Infrastructure – Central water and sewer facilities are strongly encouraged. If central utilities are 

not possible, permitted densities should be limited to two units per acre provided a septic permit 

can be approved. 

 

Proposed Development’s Compatibility with Comprehensive Plan: The proposed Twin Cedars 

residential development includes 44 single‐family detached houses, 44 townhouses, and 168 

apartments on a 64.22-acre parcel (a gross density of just under 4 units per acre).  The land is 

currently split zoned as C‐1 (General Commercial) and GR (General Residential), and the 

developer is seeking a residential planned community (RPC) overlay for the GR portion in Sussex 

County. The Sussex County Comprehensive Plan Future Land Use Map indicates that the proposed 

development parcel is within the Coastal Area (categorized as a Growth Area). The proposed 

development appears to comply with the characteristics and Permitted Uses for the Coastal Area. 

However, due to the some small lot sizes and overall density greater than 2 units per acre, along 

with the potential RPC overlay, this development raises questions regarding consistency with 

Sussex County regulations; therefore additional discussion may be required. 

 

Relevant Projects in the DelDOT Capital Transportation Program 

 

Currently, there is one active DelDOT project within the study area. The project involves planned 

improvements at the intersection of Delaware Route 20 and Bayard Road/Johnson Road. In late 

2018 and early 2019, DelDOT’s Traffic Studies Section conducted a traffic study and solicited 

public input to evaluate possible safety improvements at this unsignalized two-way stop-controlled 

intersection.  Through this process, DelDOT determined that a traffic signal is recommended for 

this intersection. This recommendation and the associated documentation has been sent to 

DelDOT’s Traffic Design Section to start programming the design work. The construction date is 

to be determined. 
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Trip Generation 

 

Trip generation for the proposed development was computed using comparable land uses and 

equations contained in Trip Generation, Tenth Edition, published by the Institute of Transportation 

Engineers (ITE). The following land use was utilized to estimate the amount of new traffic 

generated for this development: 

 

• 44 Single-Family Detached Homes (ITE Land Use Code 210) 

• 44 Multi-Family Housing Units, Low-Rise (ITE Land Use Code 220) 

• 168 Multi-Family Housing Units, Mid-Rise (ITE Land Use Code 221) 

 

Table 1 

TWIN CEDARS PEAK HOUR TRIP GENERATION 

 

Land Use 

Weekday AM 

Peak Hour 

Weekday PM  

Peak Hour 

Saturday 

Peak Hour 

In Out Total In Out Total In Out Total 

44 Single-Family Detached 9 27 36 29 17 46 30 25 55 

44 Multi-Family Housing, 

Low-Rise 
5 17 22 18 10 28 8 6 14 

168 Multi-Family Housing, 

Mid-Rise 
15 42 57 45 28 73 38 39 77 

TOTAL TRIPS 29 86 115 92 55 147 76 70 146 

 

Overview of TIS 

 

Intersections examined: 

1) Delaware Route 20 & Site Access 

2) Delaware Route 20 & Deer Run Road 

3) Delaware Route 20 & Bayard Road / Johnson Road 

 

Conditions examined:  
1) 2019 existing (Case 1) 

2) 2026 without Twin Cedars (Case 2) 

3) 2026 with Twin Cedars (Case 3) 

 

Peak hours evaluated: Weekday morning and evening and Saturday mid-day peak hours 

 

Committed developments considered: 

1) Orr Property (a.k.a. Miller Creek) (135 single-family detached houses) 

2) Estuary (284 single-family detached houses) 

3) Fox Haven I (76 single-family detached houses; 4 unbuilt) 

4) Fox Haven II (99 single-family detached houses) 
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Intersection Descriptions 

 

1) Delaware Route 20 & Site Access  

Type of Control: proposed one-way stop (T-intersection) 

Eastbound Approach: (Delaware Route 20) existing one through lane; proposed one 

through lane and one right-turn lane 

Westbound Approach: (Delaware Route 20) existing one through lane; proposed one left-

turn lane and one through lane 

Northbound Approach: (Site Access) proposed one shared left-turn/right-turn lane, stop 

control 

 

2) Delaware Route 20 & Deer Run Road  
Type of Control: unsignalized 

Eastbound Approach: (Delaware Route 20) one shared through/right-turn lane 

Westbound Approach: (Delaware Route 20) one left-turn/through lane 

Northbound Approach: (Deer Run Road) one shared left-turn/right-turn lane, stop 

control 

 

3) Delaware Route 20 & Bayard Road / Johnson Road  

Type of Control: existing two-way stop; DelDOT traffic study proposes a traffic signal 

Eastbound Approach: (Delaware Route 20) one left-turn lane, one through lane, one 

bicycle lane, and one right-turn lane 

Westbound Approach: (Delaware Route 20) one shared left-turn/through/right-turn lane 

Northbound Approach: (Johnson Road) one shared left-turn/through/right-turn lane, stop 

control  

Southbound Approach: (Bayard Road) one shared left-turn/through/right-turn lane, stop 

control 

 

Safety Evaluation 

 

Crash Data: Per current DelDOT policy, review of crash data was not conducted at this time.  

 

Sight Distance: The proposed site access on Delaware Route 20 is located between two horizontal 

curves, so sight distance is limited looking in either direction (especially to the left) from the 

proposed northbound driveway approach. As always adequacy of available sight distance should 

be confirmed during the site plan review process for all proposed movements at the site accesses. 

 

Transit, Pedestrian, and Bicycle Facilities 

 

Existing transit service: Based on the current DART Bus Stop Map, the Delaware Transit 

Corporation (DTC) does not currently operate any fixed-route transit bus service in the area of the 

proposed Twin Cedars residential development.  

 

Planned transit service: The TIS provided documentation of correspondence with a DTC 

representative who stated that no transit amenities are needed at this time. DTC has no plans to 

provide transit service to the area in the near future. 
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Existing bicycle and pedestrian facilities: The following study area roadways are identified as 

“Bicycling Routes” on the Sussex County Bicycle Map published by DelDOT: 

• Delaware Route 20:  

o Regional Bicycle Route with bikeway 

o Over 5,000 vehicles daily 

• Bayard Road: Connector bicycle route without bikeway 

• Johnson Road: Connector bicycle route without bikeway 

 

There are no existing sidewalks or exclusive pedestrian facilities in the immediate area of the 

proposed site entrance on Delaware Route 20. There are however new pedestrian facilities and 

bike lanes at the Delaware Route 20 & Bayard / Johnson Road intersection in the eastbound 

direction. 

 

Planned bicycle and pedestrian facilities: The TIS provided documentation of correspondence 

with a representative from DelDOT’s Local Systems Planning Section who was contacted to 

determine requested accommodations for bicycles and pedestrians. It is requested that a 10‐foot‐

wide Multi‐Use Pathway would be needed across the frontage.  

 

Previous Comments 
 
In a review letter dated February 5, 2020, DelDOT indicated that the revised Preliminary TIS was 
acceptable as submitted. 
 
It appears that all substantive comments from DelDOT’s TIS Scoping Memorandum, Traffic 
Count Review, Preliminary TIS Review, and other correspondence were addressed in the Final 
TIS submission. 
 

General HCS Analysis Comments 

(see table footnotes on the following pages for specific comments) 

 

1) Both The Traffic Group, Inc. and McCormick Taylor utilized Highway Capacity Software 

(HCS) version 7.8 to complete the traffic analyses. 

 

2) As per HCM methodologies, The Traffic Group and McCormick Taylor applied percent 

heavy vehicles (HV) by lane at all-way stop control intersections. In general, existing HV 

were applied to future conditions as well. For new intersections, 3% was assumed as per 

the DelDOT Development Coordination Manual section 2.2.8.11.6.H. 

 

3) For existing conditions, the TIS and McCormick Taylor determined overall intersection 

peak hour factors (PHF) for each intersection based on the turning movement counts. 

Future PHFs were determined as per the DelDOT Development Coordination Manual 

section 2.2.8.11.6.F.  
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Table 2 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 1 

One-Way Stop (T-Intersection) 
LOS per TIS 

LOS per 

McCormick Taylor 

Delaware Route 20 &  

Site Access 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2026 with Twin Cedars (Case 3)       

Westbound DE 20 – Left A (7.9) A (8.3) A (8.6) A (7.9) A (8.3) A (8.6) 

Northbound Site Access B (12.9) B (14.1) C (19.8) B (12.9) B (14.1) C (19.8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
1 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay.  
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Table 3 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 2 

One-Way Stop (T-Intersection) 
LOS per TIS 

LOS per 

McCormick Taylor 

Delaware Route 20 &  

Deer Run Road 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2019 Existing (Case 1)       

Westbound DE 20 – Left A (7.8) A (7.9) A (8.2) A (7.8) A (7.9) A (8.2) 

Northbound Deer Run Road B (10.8) B (10.8) B (12.5) B (10.8) B (10.8) B (12.5) 
 

2026 without Twin Cedars (Case 2)       

Westbound DE 20 – Left A (7.9) A (8.0) A (8.3) A (7.9) A (8.0) A (8.3) 

Northbound Deer Run Road B (11.3) B (11.2) B (13.0) B (11.3) B (11.2) B (13.0) 
 

2026 with Twin Cedars (Case 3)       

Westbound DE 20 – Left A (7.9) A (8.1) A (8.4) A (7.9) A (8.1) A (8.4) 

Northbound Deer Run Road B (11.6) B (11.6) B (13.4) B (11.6) B (11.6) B (13.4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
2 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay. 
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Table 4 

Peak Hour Levels of Service (LOS)  

Based on Twin Cedars Traffic Impact Study – March 2020 

Prepared by The Traffic Group, Inc. 
 

Unsignalized Intersection 3 

Two-Way Stop 

LOS per TIS LOS per 

McCormick Taylor 

Delaware Route 20 &  

Bayard Road / Johnson Road 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

Weekday 

AM 

Weekday 

PM 

Summer 

Saturday 

2019 Existing (Case 1)       

Eastbound DE 20 – Left A (7.8) A (8.0) A (8.6) A (7.8) A (8.0) A (8.6) 

Westbound DE 20 – Left A (7.7) A (7.8) A (8.1) A (7.7) A (7.8) A (8.1) 

Northbound Johnson Road B (14.9) C (16.6) D (30.3) B (14.9) C (16.7) D (30.6) 

Southbound Bayard Road C (17.1) C (18.3) F (70.9) C (17.6) C (18.9) F (82.6) 
  

2026 without Twin Cedars (Case 2)       

Eastbound DE 20 – Left A (7.9) A (8.1) A (8.8) A (7.9) A (8.1) A (8.8) 

Westbound DE 20 – Left A (7.7) A (7.8) A (8.2) A (7.7) A (7.8) A (8.2) 

Northbound Johnson Road C (16.4) C (19.8) E (47.2) C (16.5) C (19.9) E (49.1) 

Southbound Bayard Road C (21.2) C (24.1) F (206.3) C (22.1) D (25.4) F (238.9) 
  

2026 with Twin Cedars (Case 3)       

Eastbound DE 20 – Left A (8.0) A (8.2) A (8.9) A (8.0) A (8.2) A (8.9) 

Westbound DE 20 – Left A (7.8) A (7.9) A (8.2) A (7.8) A (7.9) A (8.2) 

Northbound Johnson Road C (18.6) C (23.5) F (76.2) C (18.6) C (23.6) F (86.1) 

Southbound Bayard Road D (25.5) D (29.1) F (310.7) D (27.5) D (31.1) F (354.3) 

 

                                                 
3 For both unsignalized and signalized analyses, the numbers in parentheses following levels of service are average 

delay per vehicle, measured in seconds. For signalized analyses, LOS analysis results are given for only the overall 

intersection delay. 





 

x 
  

 
 
 
 
 
 

Appendix 10 – Utility Analysis 

“Sewer Concept Evaluation Study”, Sussex County Engineering 
Department, September 23, 2019 

“Ability to Serve Letter”, Artesian Water Company, March 10, 2021 









 
 

 

 
 
March 10, 2021 
 
Mr. Henry Mast    
Bay Developers, LLC 
220 Weston Drive   
Dover, DE 19904 
 
RE:  Twin Cedars Subdivision Ability to Serve Letter 
           
With reference to your request concerning Water Service (“Service”) for the proposed Twin 
Cedars Subdivision Project on Zion Church Road in Baltimore Hundred, Sussex County, Delaware 
known as Tax Parcel Number 533-11.00-42.00 (the “Property”), please be advised as follows:  
 
Subject to the following conditions, Artesian Water Company, Inc. (“Artesian”) is willing and able 
to provide Service to the Property that meets all applicable State of Delaware, Delaware 
Department of Natural Resources and Environmental Control standards.  Artesian currently has 
the water Certificate of Public Convenience and Necessity (“CPCN”) from the Delaware Public 
Service Commission (the “Commission”).  Artesian will provide Service in accordance with 
Artesian’s Commission approved tariffs, as amended from time to time. 
  
Based on current conditions and subject to the development entity and Artesian entering Water 
Service Agreements (“Agreements”) that addresses the financial terms of the provision of Service 
for the Property, in accordance with Artesian’s tariff, Artesian is willing and able to provide the 
required Service for this Property. 
 
This letter shall expire if Agreements are not executed within one year of the date of this letter.   
 
Yours very truly, 
 
ARTESIAN WATER COMPANY, INC. 
 

Katherine E. Garrison 
 
Katherine E. Garrison 
Senior Planning Designer 
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August 21,2019

Mr. Christopher Flathers, P.E.
Morris & Ritchie Associates, Inc.
18 Boulden Circle, Suite 36
New Castle,DE 19720

RE: PLUS review 2019-07-05; Twin Cedars

Dear Mr. Flathers

Thank you for meeting with State agency planers on July 24,2019 to discuss the proposed plans
for the Twin Cedars project. According to the information received you are seeking review of a
254 unit subdivision on 64.22 acres along Zion Church Road in Sussex County.

Please note that changes to the plan, other than those suggested in this letter, could result in
additional comments from the State. Additionally, these comments reflect only issues that are
the responsibility of the agencies represented at the meeting. The developers will also need to
comply with any Federal, Stateo and local regulations regarding this property. We also
note that as Sussex County is the governing authority over this land, the developers will
need to comply with any and all regulations/restrictions set forth by the county.

Stratepies for State Policies and Snendins

This project is located in Investment Level 3 according to the Strategies for State Policies and
Spending. Investment Level 3 reflects areas where growth is anticipated by local, county, and
state plans in the longer term future, or areas that may have environmental or other constraints to
development. State investments may support future growth in these areas, but may have
priorities for the near future. Level 3 area means there may be environmental concerns on or
near the parcel and we would encourage you to design the site with respect for the environmental
features which are present.

l22Martin Luther King Jr. Blvd. South - Haslet Armory . Third Floor . Dover, DE 19901
Phone (302)739-3090 Fax (302) 739-5661 . www. stateplanning.delaware.gov
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Code Requirements/Agencv Permitting Requirements

Department of Transportation - Contact Bill Brockenbroueh 760-2109
o The site access on Zion Church Road (Delaware Route 20) must be designed in

accordance with DeIDOT's Coordination which is available at
http ://www. deldot. gov/Business/subdivisions/index. shtml?dc:chanees

Pursuant to Section P.3 of the Manual, a Pre-Submittal Meeting is required before plans
are submitted for review. The form needed to request the meeting and guidance on what
will be covered there and how to prepare for it is located at
httos ://www.deldot. sov/Business/subdi Request Form.odfl080220
t7

Section P.5 of the Manual addresses fees that are assessed for the review of development
proposals. DeIDOT anticipates collecting the Initial Stage Fee when the record plan is
submitted for review and the Construction Stage Fee when construction plans are
submitted for review.

Per Section 2.2.2.I of the Manual, Traffic Impact Studies (TIS) are warranted for
developments generating more than 500 vehicle trip ends per day or 50 vehicle trip ends
per hour in any hour of the day. From the PLUS application, the total daily trips are
estimated at2,030 vehicle trip ends per day. DeIDOT calculates a higher number, 2,051
vehicle trip ends per day, but regardless the warrant for a TIS is met.

On July 30, 2008, DeIDOT commented to the County on its review of a TIS for an earlier
plan to develop these lands. Having reviewed the attached letter, DeIDOT finds that a
new TIS, conforming to current DeIDOT regulations, is needed to address the plan now
proposed. The primary pulpose of a TIS is to determine the need for off-site
transportation improvements. Without prejudging the results of the TIS, DeIDOT
expects to require tuming lanes at the site entrance and a signal agreement for the
intersection of Zion Church Road, Johnson Road aka Bunting Road (Sussex Road 382A)
and Bayard Road (Sussex Road 384).

As necessary, in accordance with Section3.2.5 and Figure 3.2.5-a of the Manual,
DeIDOT will require dedication of right-of-way along the site's frontage onZion Church
Road. By this regulation, this dedication is to provide a minimum of 40 feet of righfof-
way from the physical centerline along both roads. The following right-of-way dedication
note is required, "An X-foot wide right-of-way is hereby dedicated to the State of
Delaware, as per this plat."

In accordance with Section 3.2.5.1.2 of the Manual, DeIDOT will require the
establishment of a l5-foot wide permanent easement across the property frontage on Zion
Church Road. The location of the easement shall be outside the limits of the ultimate
right-of-way. The easement area can be used as part of the open space calculation for the

a

o

a

a
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a

a

a

a

a

site. The following note is required, "A l5-foot wide permanent easement is hereby
established for the State of Delaware, as per this plat."

Refening to Section 3.4.2.I of the Manual, the following items, among other things, are
required on the Record Plan:

o A Traffic Generation Diagram. See Figure 3.4.2-a for the required format and
content.

o Depiction of all existing entrances within 600 feet of the entrances onZion
Church Road.

o Notes identifying the type of off-site improvements, agreements (signal, letter)
contributions and when the off-site improvements are warranted.

Section 3.5 of the Manual provides DeIDOT's requirements with regard to connectivity.
The requirements in Sections 3.5.1 through 3.5.3 shall be followed for all development
projects having access to state roads or proposing DeIDOT maintained public streets for
subdivisions. DeIDOT supports the proposed extension of Road B.

Section 3.5.4.2 of the Manual addresses requirements for shared-use paths and sidewalks.
For projects in Level I and2Investment Areas, installation of paths or sidewalks along
the frontage on State-maintained roads is required. DeIDOT anticipates requiring the
developer to build a Shared Use Path along their frontage on Zion Church Road.

Referring to Section 3.5.5 of the Manual, existing and proposed transit stops and
associated facilities as required by the Delaware Transit Corporation (DTC) or DeIDOT
shall be shown on the Record Plan.

In accordance with Section 3.8 of the Manual, storm water facilities, excluding filter
strips and bioswales, shall be located a minimum of 20 feet from the ultimate State right-
of-way along Zion Church Road.

In accordance with Section 5.2.9 of the Manual, the Auxiliary Lane Worksheet should be
used to determine whether auxiliary lanes are warranted at the site entrances and how
long those lanes should be. The worksheet can be found at
hffn.//www.deldot. on\//Business/subdivisions/index. shtml

In accordance with Section 5.14 of the Manual, all existing utilities must be shown on the
plan and a utility relocation plan will be required for any utilities that need to be
relocated.

a
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Denartment of Natural Resources and Control - Contact Michael
Tholstrup 735-3352

Habitat of Conservation Concern (Site Assessment)
o This project parcel was surveyed on September 21,2006 to search for habitat of

conservation concern and to assess the ecological quality of the area. A copy of this
report has been included with these comments. During the survey, the forest at this site
was determined to be 25 to 75 years of age; however, some individuals were identified
that were likely 100 years of age or greater.

Contact the Division of Fish and Wildlife for assistance in identifying, preserving, and
managing the existing forest on-site. For technical assistance or to schedule a site visit
please contact Katie Kadlubar, Kathryn.Kadlubar@delaware. gov.

Wetland and Forest Preservation
o DNREC mapping indicates presence of forested wetlands and hydric soils (Hurlock)

which encompass a large portion of the subject parcel.

DNREC botanist, Bill McAvoy, can assist in drafting a list of plants suitable for this site.
Bill can be contacted at (302) 735-8668 or William.McAvo)'@.delaware.gov.

State Historic Preservation Office - Contact Carlton Hall 736-7404
o There are no known archaeological sites or known National Register listed or eligible

properties on the parcel. There was a farmstead that disappeared by 1965. There is a
suspicious tree spot on the 1937 aerial east of the house that may indicate a cemetery.
The soils range from somewhat poorly drained to very poorly drained. There is potential
for a mid-19th century archaeological site and possibly a cemetery. Therefore, our office
recommends an archaeological survey of the project area. If you have any questions
please contact our office for assistance at302-736-7408.

If any project or development proceeds, the developer should be aware of the Unmarked
Human Burials and Human Skeletal Remains Law (Del. C. Title 7, Ch.54). Prior to any
demolition or ground-disturbing activities, the developer should hire an archaeological
consultant to examine the parcel for archaeological resources, including unmarked human
burials or human skeletal remains, to avoid those sites or areas.

a

a If there is federal involvement, in the form of licenses, permits, or funds, the federal
agency, often through its client, is responsible for complying with Section 106 of the
National Historic Preservation Act (36 CFR 800) and must consider their project's effects
on any known or potential cultural or historic resources. For further information on the
Section 106 process please review the Advisory Council on Historic Preservation's
website at: www.achp.gov
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Delaware State Fire Marshall's - Contact Duane Fox259-7037
At the time of formal submittal, the applicant shall provide; completed application, fee, and three
sets of plans depicting the following in accordance with the Delaware State Fire Prevention
Regulation (DSFPR):

Fire Protection Water Requirements:
o Water distribution system capable of delivering at least 1000 gpm for 1-hour duration, at

20-psi residual pressure is required. Fire hydrants with 800 feet spacing on centers.
o Where a water distribution system is proposed for residential sites, the infrastructure for

fire protection water shall be provided, including the size of water mains for fire hydrants
and sprinkler systems.

Fire Protection Features:
o All structures over 10,000 Sq. Ft. aggregate will require automatic sprinkler protection

installed.
o Buildings occupied as apartments (multi-family living units comprising of 3 or more

units) will require automatic sprinkler protection installed.
o Buildings greater than 10,000 sq. ft., 3-stories or more, over 35 feet, or classified as High

Hazard, are required to meet fire lane marking requirements
o For tovr'nhouse buildings, provide a section I detail and the UL design number of the 2-

hour fire rated separation wall on the Site plan
. Show Fire Department Connection location (Must be within 300 feet of hre hydrant), and

detail as shown in the DSFPR.
. Show Fire Lanes and Sign Detail as shown in DSFPR

Accessibility:
o All premises, which the fire department may be called upon to protect in case of fire, and

which are not readily accessible from public roads, shall be provided with suitable gates
and access roads, and fire lanes so that all buildings on the premises are accessible to fire
apparatus. The road island at the entrance from the main thoroughfare must be
constructed so fire department apparatus may negotiate it.

o Fire department access shall be provided in such a manner so that fire apparatus will be
able to locate within 100 ft. of the front door.

o Any dead end road more than 300 feet in length shall be provided with a turn-around or
cul-de-sac arranged such that fire apparatus will be able to turn around by making not
more than one backing maneuver. The minimum paved radius of the cul-de-sac shall be
38 feet. The dimensions of the cul-de-sac or tum-around shall be shown on the final
plans. Also, please be advised that parking is prohibited in the cul-de-sac or tum around.

o The use of speed bumps or other methods of traffic speed reduction must be in
accordance with Department of Transportation requirements.

o The local Fire Chief, prior to any submission to our Agency, shall approve in writing the
use of gates that limit fire department access into and out of the development or property.
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Gas Piping and System Information
o Provide type of fuel proposed, and show locations of bulk containers on plan.

Required Notes:

o Provide a note on the final plans submitted for review to read " All fire lanes, fire
hydrants, and fire department connections shall be marked in accordance with the
Delaware State Fire Prevention Regulations"

o Proposed Use
o Alpha or Numerical Labels for each building/unit for sites with multiple buildings/units
. Square footage of each structure (Total of all Floors)
o National Fire Protection Association (NFPA) Construction Type
o Maximum Height of Buildings (including number of stories)
o Note indicating if building is to be sprinklered
o Name of Water Provider
o Letter from Water Provider approving the system layout
o Provide Lock Box Note (as detailed in DSFPR) if Building is to be sprinklered
o Provide Road Names, even for County Roads

Sussex County - Contact Rob Davis 302-855-7820
o The parcel is within Tier I - Sussex County Unified Sanitary Sewer District and sewer

service is available. A sewer system concept evaluation must be requested to define a
connection point.

The propos al for 254-unit subdivision 64.22 acres is within sewer system design assumptions
and sewer capacity can be assumed. A "Use of Existing Infrastructure Agreement" is required
and must be approved prior to approval of construction plans. Sussex County Code, Chapter
1 10, requires that the Engineer and/or Developer request a Sewer System Concept Evaluation
(SSCE) from the Utility Planning Department for their project by providing the parcel(s)
estimated equivalent dwelling units (EDU) for the project, along with payment of $1,000.00
payable to Sussex County Council. The Utility Planning Department will review the parcel(s)
and EDU, confirm capacity, provide the connection point and define any additional parcels
that must be served as part of the project. Should it be determined that a pump station is
required for the project, additional information may be requested. This information will be
conveyed to the engineer and/or developer as well as the Sussex County Public Works
department. The Public Works Division will use this information when reviewing
construction drawings to verify that the correct connection point is used, and all required
parcels are served.

The proposed development will require a developer installed collection system in accordance
with Sussex County standards and procedures.

a



a
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Onetime system connection charges will apply. Please contact the Utility Permits Division
at 302 855-7719 for additional information on charges.

Recommendations/A dditional Information
This section includes a list of site specific suggestions that are intended to enhance the project.
These suggestions have been generated by the State Agencies based on their expertise and
subject area knowledge. These suggestions do not represent State code requirements. They
are offered here in order to provide proactive ideas to help the applicant enhance the site design,
and it is hoped (but in no way required) that the applicant will open a dialogue with the
relevant agencies to discuss how the suggestions can benefit the project.

Denartment of Transnortation - Bill Brockenbroush 7 60-2109
The applicant should expect a requirement that any substation andlor wastewater
facilities will be required to have access from an intemal driveway with no direct access
to Zion Church Road.

a

The applicant should expect a requirement that all PLUS and Technical Advisory
Committee (TAC) comments be addressed prior to submitting plans for review.

Please be advised that the Standard General Notes have been updated and posted to the
DeIDOT website. Please begin using the new versions and look for the revision dates of
March 2I,2019 and March 25,2019. The notes can be found at
https ://www.deldot. gov/Business/subdivisions/

Department of Natural Resources and Environmental Control - Contact Michael
Tholstrup 735-3352

Habitat of Conservation Concern (Site Assessment)
o Small animals, such as salamanders have difficulty climbing vertical curbs. DNREC

recommends designing the development to exclude curbs is best for these species but if
road curbing is part of the design, curbing that allows small animals to climb out of the
roadbed (such as Cape Cod curbing) is preferred over steep, vertical curbing.

a Avoid installing sewers with grates, which can create ahazard for amphibians and
reptiles.

Any culverts installed should be open bottom box culverts to allow for natural substrate
to remain and in-water passage of aquatic life. Additionally, culverts should be left as
wide as possible to ensure that salamanders can travel through them.

a

o

o
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a To deter waterfowl from taking up residence in the stormwater ponds, DNREC
recommends planting pond perimeters with a mix of native grasses and wildflowers (to
be planted in accordance with Sediment and Stormwater Plan requirements and delegated
agency approval). In addition to deterring nuisance waterfowl, the native wildflower mix
will also serve to altractpollinators like bees and butterflies, and reduce run-off, which
can contain pollutants from nearby impervious surfaces.

Wetland and Forest Preservation
. Given the benefit of trees in erosion control and flood abatement, tree removal for

construction activities and stormwater management should be minimized. The site plan
should be designed in a way that allows for preservation of as much of this wooded area
as feasible.

Restrict forest clearing and disturbance of soil to the footprint of buildings and
infrastructure. Re-seed and stabilize disturbed areas immediately. Landscape with native
species.

To reduce impacts to nesting birds and other wildlife species that utilize forests for
breeding, forest clearing should not occur April 1st to July 31st.

Low spillage lights (those that reflect light directly downward onto the illuminated area)
should be used on roads and homes within 750 feet of the forested wetlands on site.
Fluorescent and mercury vapor lighting should not be used.

Green-technology stormwater management is highly recommended. Efforts to mitigate
for impervious cover (pervious pavers) should also be implemented where applicable.
Avoid diverting surface water from roadways and stormwater facilities into the wetlands
on-site. Water quality could be detrimentally affected by run-off which can contain oil
and other pollutants, such as fertilizers and other lawn treatments applied by
homeowners.

o

o

a

a

o

o

Avoid causing increases or decreases in water levels by maintaining inputs to natural
wetlands at pre-construction levels.

To protect the function and integrity of wetlands, a minimum 100-foot buffer should be
left intact around the perimeter of remaining waterbodies or wetlands on site. Buffers
reduce the amount of non-point source pollution entering waterways that could
negatively affect habitat function and aquatic organism survival.

Delaware State Fire Marshall's Office - Contact Duane Fox 259-7037
o Although not a requirement of the State Fire Prevention Regulations, the Office of the

State Fire Marshal encourages home builders to consider the benefits of home sprinkler
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protection in dwellings, including single family dwellings and townhomes. The Office of
the State Fire Marshal also reminds home builders that they are obligated to comply with
requirements of Subchapter III of Chapter 36 of Title 6 of the Delaware Code which can
be found at the following website:
httn : I I del code. de I aware - sov tle6 I c03 6 I scO3/index. shtml

a Preliminary meetings with fire protection specialists are encouraged prior to formal
submittal. Please call for appointment. Applications and brochures can be downloaded
from our website: www.statefiremarshal.delaware.gov technical services link, plan
review, applications or brochures.

State Housins Authorifv - Contact: Jonathan Adkins-Taswell 739-4263
DSHA strongly supports the site plan for 254 units of 168 multi-family apartments on64.22
acres along Zion Church Road in Sussex County. This would provide Sussex County an
excellent opportunity to facilitate a more affordable housing product in the southern Coastal
Area. The need for housing affordable to the many county residents who work in this resort
economy is acute and well documented. Considering the site's close proximity to the Rt. 54
and north of Selbyville and location within a DSHA-defined "Areas of Opportunity"
provides economic opportunity, high performing school district, and supportive infrastructure
that help households succeed. This is an excellent location for a more affordable housing
product. As a result, DSHA recommends that Sussex County embrace the opportunity to
approve this proposal permitting residents to live close to their jobs, as well as, access the
resources and benefits this area provides.

DSHA encourages a site layout and quality design measures that creates desirable rental units
which are vital to any well-balanced community, the intensity of the proposal warrants
design measures to create human-scaled, and pedestrian-oriented community. Incorporating
attractive streetscapes, community recreation areas, visually appealing fagade treatments,
significant landscaping and pedestrian-oriented measures will help the proposal to integrate
well into the larger coastal area.

If you have any questions or would like more information, please feel free to call me at (302)
739-4263 ext.245 or via e-mail at Jonathan@.destatehousing.com.

a

a

a

In addition to the comments above our office has received a letter from Brandy Nauman, Sussex
County Housing Coordinator &Fair Housing Compliance Officer. A copy ofthat letter is enclosed
wit this letter.

Following receipt of this letter and upon filing of an application with the local jurisdiction,
the applicant shall provide to the local jurisdiction and the Office of State Planning
Coordination a written response to comments received as a result of the pre-application
process, noting whether comments were incorporated into the project design or not and the
reason therefore.
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Thank you for the opportunity to review this project. If you have any questions, please contact
me at 302-739-3090.

Sincerely,

W*,eA*"J*
Constance C. Holland, AICP
Director, Offrce of State Planning Coordination

CC: Sussex County Planning

Enclosure
Attachment



BRANDY BENNETT NAUMAN
HOUSING COORDINATOR &

FAIR HOUSING COMPLIANCE OFFICER

(302) 855-7777 1
(302) 854-5397 F

bnauman@sussexcountyde. gov

buggex @suntp
DELAWARE

sussexcountyde.gov

July 22,2019

Mr. Christopher Flathers
Monis & Ritchie Associates, Inc.
18 Boulden Circle, Suite 36
New Castle, DE 19120

RE: Twin Cedars -PLUS Review (PLUS 2019-07-05)

Dear Mr. Flathers,

Sussex County endeavors to promote non-discrimination and affordable housing whenever possible
throughout the County. In this regard, the developer and associated financial institutions are encouraged
to provide and finance affordable housing opportunities to Sussex County residents in all new
developments, and affirmatively market those affordable housing units to diverse populations.

For questions about opportunities available for affordable housing projects within Sussex County, please
consult Sussex County's "Affordable Housing Support Policy". The policy along with other resources
are available on the County's Affordable &, Fair Housing Resource Center website:
www.sussexcountyde.gov/affordable-and-fair-housing-resource-center. The County's Community
Development & Housing Department can advise about existing affordable housing opportunities in
Sussex County and the appropriate County Department to contact regarding specific development issues
concerning future affordable housing projects within Sussex County.

The Community Development & Housing Department can also explain and assist with any financial
suppoft or incentives that may be available to a project from federal, state and county sources, as well
as private funding sources that also promote affordable housing in Sussex County.

Please understand that all residential projects, including Affordable Housing Projects are subject to the
applicable provisions ofthe Sussex County Subdivision andZoningCodes, and the approval processes
set forth in those Codes.

On behalf of Sussex County, we look forward to cooperating with you and your project as it moves
forward.

Thank you,

al'-
Brandy B. Nauman
Housing Coordinator &
Fair Housing Compliance Officer

COUNTYADMINISTRATIVE OFFICES WEST COMPLEX
22215 DUPoNTBoULEVARD I po soxses

GEORGETOWN, DELAWARE 19947



I October 2006

Roger Black
Charles/Black Companies, LLC
7820B.l Penn Western Ct.
Upper Marlboro, MD 20772

RE: "Twin Cedars" development project (parcel ID: 5-33-11.00-42.00), Sussex Co.,
southeast ofFrankford and Roxana

Dear Mr. Black,

On2l September 2006,I meet with you at the above referenced site to tour the
property and search for unique habitat that may support rare and uncommon species, as

well as to asses the overall ecological quality of the natural areas that occur on site.

The natural areas on the property are found in the southern half of the site and
consist of about 38 acres of forest. The majority of the forest appears to be poorly drained
and could be classified as forested wetland, with the remainder being moist to well
drained uplands. The poorly drained areas of forest are mid-to-late successional (about 50
to 75 years of age), and the moist to well drained areas are early-to-mid successional
(about 25 to 50 years of age). The forested wetland areas are likely older in age due to the
fact that it is more difficult to clear trees in poorly drained soils then in moist or well
drained soils. The forest canopy is composed of a variety of deciduous [red maple (Acer
rubrum), sweet gum(Liquidambar styracrflro), willow oak(Quercus phellos), scarlet
oak(Q. coccinea), white oak (Q. alba), black gum (Nyssa sylvatica)l and evergreen

[oblolly pine (Pinus taeda)l tree species. In the lower strata, the following shrubs and
small trees were encountered: sweet pepper bush (Clethra alnifulia), high bush blueberry
(Vaccinium corymbosum), arrow-wood (Viburnum dentatum), and sweet bay magnolia
(Magnolia virginiana). The dominant herbaceous plants of the forest floor included:
netted chain fern (Woodwardia areolata), Virginia chain fern ([(. virginica), cinnamon
fern (Osmunda cinnamomea), and Indian cucumber root (Medeola virginianc). There is
good structural diversity within this forest, with areas of dense to sparse shrub cover, and
scattered canopy gaps. Coarse woody debris is evident throughout the forest with many
standing dead trunks observed. A few drainage ditches in the northeast portion of the
forest appear to be quite old in age and may only have a limited affect on the overall
hydrology of the site. Found infrequently scattered through the forested wetland area,
were small pockets containing large individuals (30 to 40 inches in diameter) of willow
oak and loblolly pine. These trees are likely to be at least 100 years of age or greater. The
forested southern half of the property is somewhat isolated ecologically, with only
limited connectivity to early successional woodlands in the southwest and southeast
corners. Overall, I would rank the quality of this forest as fair, although the forested
wetland portions of the site are of good quality. No state rare plant species of concern, or
federally listed plants were discovered on this day and the potential for future discoveries
is low. However, based on the ecological characteristics of the site, it is likely a valuable
area for wildlife species, particularly songbirds that may be utilizing the area for breeding
and foraging, and also for species of reptiles and amphibians, especially salamanders.



The preliminary design for the Twin Cedars development designates the majority
of the forest (24 acres) as open space, with most of the forested wetlands being preserved.
However, lots and storm water basins planned for the southeast portion of the forest may
be impacting some of the pockets mentioned above that support large willow oaks and
loblolly pines. Scaling-down, or eliminating these lots and basins would go far to help
maintain the current ecological condition of the forest. Of course preserving the forest in
its entirety would be ideal. If this is an option that you would consider, putting the
forested area of the property in a conservation easement would offer financial incentives.
For more information about conservation easements, contact Tim Kaden at the Division
of Parks and Recreat ion (3 02 -7 3 9 -923 5, timothy. kaden@state. de.us).

The Delaware Natural Heritage Program appreciates the opporlunity to visit this
site and to comment on the development design. The data collected here will be added to
our plant community database and will add to our overall knowledge of the forest types
of southeast Sussex County.

If you have any questions or concerns regarding this brief report, don't hesitate to write
or call.

Respectfully,

William A. McAvoy
Botanist, Delaware Natural Heritage Program
William.rncavoy@ state.de.us

cc: Karen Bennett, Edna Stetzar, Rober Coxe, Kevin Coyle, Connie Holland, Robert
Zimmerman, Stephani e Hans en







 

 

July 30, 2008 
 
Mr. Todd J. Sammons 
Project Engineer 
DelDOT Division of Planning 
P.O. Box 778 
Dover, DE 19903 
 
RE: Agreement No. 1404 
 Traffic Impact Study Services  
 Task No. 19A – Twin Cedars 
 
Dear Mr. Sammons, 
 
McCormick Taylor has completed its review of the Traffic Impact Study (TIS) for Twin Cedars 
prepared by Orth-Rodgers & Associates, Inc (ORA) for McCrone Inc., dated April 18, 2008.  
This review was assigned as Task Number 19A.  ORA prepared the report in a manner generally 
consistent with DelDOT’s Rules and Regulations for Subdivision Streets. 
 
The TIS evaluates the impacts of Twin Cedars, proposed to be located along the south side of 
Zion Church Road (Delaware Route 20 / Sussex Road 382), between Deer Run Road (Sussex 
Road 388) and Johnson Road (Sussex Road 389) / Bayard Road (Sussex Road 384) in Sussex 
County, Delaware.  The proposed development would consist of 31 single-family detached 
houses, 120 apartments, 80 townhouses and 40,000 square feet of retail on approximately 64 
acres of land.  Two access points are proposed along Zion Church Road.  Construction is 
anticipated to be complete by 2012. 
 
As evaluated by the TIS and McCormick Taylor, the proposed development of The Estuary was 
considered as one of the committed developments. However, we now understand The Estuary is 
no longer moving forward. As a result, the future analyses conducted by the TIS and McCormick 
Taylor, for a number of intersections, are based on volumes that are greater than anticipated 
without The Estuary.  However, the recommendations included in this letter would be needed 
whether or not The Estuary is ever built. 
 
DelDOT currently has one relevant project near the study area.  The SR 54, Mainline 
Improvements project (State Contract No. 24-112-01) includes improvements planned along 
Delaware Route 54 (Sussex Road 58 / Lighthouse Road) east of Zion Church Road to Keenwick 
Road (Sussex Road 58C), which will include two 12-foot travel lanes, a 14-foot center left-turn 
lane, two eight-foot shoulders, two three-foot grass buffers, and two five-foot sidewalks.  In 
addition, a reconstruction project was recently completed for the intersection of Zion Church 
Road and Delaware Route 54, which realigned the intersection and added a fourth leg for the 
Americana Bayside development. 
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Based on our review, we have the following comments and recommendations: 
 
The following intersections exhibit level of service (LOS) deficiencies without the 
implementation of physical roadway and/or traffic control improvements: 
 

Intersection Situations for which deficiencies occur 
Zion Church Road and 
East Site Entrance 2012 Saturday with Twin Cedars 

Zion Church Road and 
West Site Entrance 2012 Saturday with Twin Cedars 

Zion Church Road and  
Johnson Road / Bayard Road 2012 AM, PM, and Saturday without and with Twin Cedars 

 
Should the County choose to approve the proposed development, the following items should be 
incorporated into the site design and reflected on the record plan.  All applicable agreements (i.e. 
letter agreements for off-site improvements and traffic signal agreements) should be executed 
prior to entrance plan approval for the proposed development. 
 
1. The developer should improve Zion Church Road from Deer Run Road to the eastern 

edge of the site frontage in order to meet DelDOT’s major collector road standards. 
These standards include but are not limited to twelve-foot travel lanes and eight-foot 
shoulders. The developer should provide a bituminous concrete overlay to the existing 
travel lanes, at DelDOT’s discretion. DelDOT should analyze the existing lanes’ 
pavement section and recommend an overlay thickness to the developer's engineer if 
necessary. 

 
2. The developer should construct the two site entrances on Zion Church Road to each 

include a separate right-turn lane on the eastbound Zion Church Road approach and a 
separate left-turn lane on the westbound Zion Church Road approach.  Each northbound 
site entrance approach should consist of one left-turn lane and one right-turn lane. 

 
3. The developer should enter into a traffic signal agreement with DelDOT for one of the 

two proposed site entrances along Zion Church Road, to be determined at DelDOT’s 
discretion. The agreement should include pedestrian signals, crosswalks and 
interconnection at DelDOT’s discretion, and the developer will be required to perform a 
peak hour and a four-hour signal warrant analysis. 

 
4. The developer should enter into a traffic signal agreement with DelDOT for the 

intersection of Zion Church Road and Johnson Road / Bayard Road.  The agreement 
should include pedestrian signals, crosswalks and interconnection at DelDOT’s 
discretion. At least one other developer is expected to enter into a traffic signal agreement 
for this intersection as well.  The developer should coordinate with DelDOT on the 
implementation and equitable cost sharing of the traffic signal. 
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5. The following bicycle, pedestrian, and transit improvements should be included: 
 

a. The shoulders on Zion Church Road should be maintained and marked as bike lanes 
from Deer Run Road to the eastern edge of the site frontage. 

b. A right-turn yield to bikes sign (MUTCD R4-4) should be added at the start of each 
right-turn lane added to Zion Church Road. 

c. Where right-turn lanes are added to Zion Church Road, a minimum of a five-foot 
bicycle lane should be dedicated and striped with appropriate markings for bicyclists 
through the turn lane in order to facilitate safe and unimpeded bicycle travel. 

d. Utility covers should be moved outside of the designated bicycle lane or be flush with 
the pavement. 

e. Covered bike parking should be included near the commercial locations to be 
included with this development. 

f. A 15-foot wide easement from the edge of the right-of-way should be dedicated to 
DelDOT for future use within the site frontage along Zion Church Road. 

g. ADA compliant curb ramps should be provided at all pedestrian crossings.  Type 3 
curb ramps are discouraged. 

h. Internal sidewalks to promote walking as a viable transportation alternative should be 
constructed within the development.  These sidewalks should each be a minimum of 
five-feet wide (with a minimum of a five-foot buffer from the roadway) and should 
meet current AASHTO and ADA standards. These sidewalks should be constructed 
to extend to the site entrances, and should connect to the frontage shoulders along 
Zion Church Road. 

i. The developer should coordinate with the Delaware Transit Corporation regarding the 
possibility of adding transit services and facilities at this location. 

 
Improvements in this TIS may be considered “significant” under DelDOT’s Work Zone Safety 
and Mobility Procedures and Guidelines.  These guidelines are available on DelDOT’s website 
at http://www.deldot.gov/information/pubs_forms/manuals/de_mutcd/index.shtml. For any 
additional information regarding the work zone impact and mitigation procedures during 
construction please contact Mr. Mark Luszcz of DelDOT’s Traffic Section. 
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Please note that this review generally focuses on capacity and level of service issues; additional 
safety and operational issues will be further addressed through DelDOT’s subdivision review 
process. 
 
Additional details on our review of this TIS are attached. Please contact me at (302) 738-0203 or 
through e-mail at ajparker@mtmail.biz if you have any questions concerning this review. 
 
Sincerely, 
 
McCormick Taylor, Inc. 

 
Andrew J. Parker, P.E., PTOE 
Project Manager 
 
Enclosure 
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General Information 
 

Report date:  April 18, 2008 
Prepared by: Orth-Rodgers & Associates, Inc. 
Prepared for:  McCrone Inc. 
Tax parcel:  533-11.00-42.00  
Generally consistent with DelDOT’s Rules and Regulations for Subdivision Streets:  Yes  
 
Project Description and Background 
 
Description: The proposed development would consist of 31 single-family detached houses, 120 
apartments, 80 townhouses and 40,000 square feet of retail. 
Location: Twin Cedars is proposed to be located along the south side of Zion Church Road 
(Delaware Route 20 / Sussex Road 382), between Deer Run Road (Sussex Road 388) and 
Johnson Road (Sussex Road 389) / Bayard Road (Sussex Road 384) in Sussex County, 
Delaware.  A site location map is included on Page 6. 
Amount of land to be developed: approximately 64 acres of land 
Land use approval(s) needed: Subdivision approval.  The land is currently zoned as GR 
(General Residential) and C-1 (Commercial) in Sussex County and will be developed under the 
current zoning. 
Proposed completion date: 2012 
Proposed access locations:  Two access points are proposed along Zion Church Road. 
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Livable Delaware 
(Source:  Delaware Strategies for State Policies and Spending, July 2004) 
 
Location with respect to the Strategies for State Policies and Spending Map of Delaware:  
The proposed Twin Cedars development is located within Investment Level 4. 
 
Investment Level 4 
 
Areas located within Investment Level 4 are predominantly agricultural; contain agribusiness 
activities, farm complexes and small settlements that are often found at historic crossroads.  
These areas contain undeveloped natural areas, including forestland and recreational parks, 
however may have scattered single-family detached residential houses located within them.   
 
Transportation facilities and services will be preserved by the state while they continue to 
manage the transportation system in a manner that will support the preservation of the natural 
environment.  The state will limit its investments in water and wastewater systems to existing 
public health, safety and environmental risks and discourage accommodating further 
development.  In addition, the state will limit continued development of areas within Investment 
Level 4 to those that enhance agriculture and protect water supplies, preserve critical habitat and 
maintain existing education and public safety services.  Although residential development is not 
desirable in Investment Level 4, conservation design techniques (protecting large portions of 
existing open space and farmland while clustering development on a smaller portion of the parcel 
and using environmentally friendly design innovations) can be utilized in some cases to help 
ensure that developments are compatible with the rural character and natural resources present in 
the area.  However, it is the state’s general intent to discourage additional development in 
Investment Level 4 areas that are unrelated to the areas’ needs by limiting infrastructure 
investment. 
 
Proposed Development’s Compatibility with Livable Delaware:   
The proposed Twin Cedars development falls within Investment Level 4 and is to be developed 
with a mix of residential and commercial sites. According to Livable Delaware, areas classified 
as an Investment Level 4 are not desirable to be built upon unless preserving the natural and/or 
agricultural environment already in place. As such, this development appears to be generally 
inconsistent with the 2004 update of the Livable Delaware “Strategies for State Policies and 
Spending.”  
 
Comprehensive Plan 
 
Sussex County Comprehensive Plan:   
(Source: 2003 Sussex County Comprehensive Plan Update)  
 
The Sussex County Comprehensive Plan Future Land Use Map indicates that the proposed 
development parcel is in a Low Density Area.  The purpose of the Low Density Area is to 
provide for a full range of agricultural activities and to protect agricultural lands as one of the 
County's most valuable natural resources from the depreciating effect of objectionable, 
hazardous and unsightly uses.  The housing types appropriate for these areas include single-
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family detached homes and manufactured homes, where permitted by ordinance.  Density 
guidelines state that the minimum lot size in a Low Density Area without on-site wastewater 
systems is 0.75 acres, or 0.50 acres if the clustering option is used. If on-site wastewater systems 
are to be provided, the minimum lot size in a Low Density area is 20,000 square feet 
(approximately 0.46 acres).  Appropriate non-residential uses in a Low Density Area include 
limited retail and commercial business uses for convenience shopping. 
 
Proposed Development’s Compatibility with Comprehensive Plans: 
Assuming no open space, the average lot size of this development is approximately 0.28 acres, 
which is less than the minimum lot size for Low Density Areas. Actually, there will be a certain 
amount of open space, which would make the average lot size even smaller.  Although the 
limited commercial portion may be deemed appropriate as stated above, the proposed residential 
land use is generally not appropriate for a Low Density Area and the proposed development 
appears to be incompatible with the Sussex County Comprehensive Plan. 
 
Transportation Analysis Zone  
 
Transportation Analysis Zones (TAZ) where development would be located: 1188 
 
TAZ Boundaries: 
 

 
 
Current employment estimate for TAZ: 608 jobs in 2005 
Future employment estimate for TAZ: 734 jobs in 2030 
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Current population estimate for TAZ: 525 people in 2005 
Future population estimate for TAZ: 870 people in 2030 
Current household estimate for TAZ: 234 houses in 2005 
Future household estimate for TAZ: 392 houses in 2030 
Relevant committed developments in the TAZ: None 
Would the addition of committed developments to current estimates exceed future 
projections:  No 
Would the addition of committed developments and the proposed development to current 
estimates exceed future projections:  Yes 
 
Relevant Projects in the DelDOT Capital Transportation Program (FY 2008 – FY 2013) 
 
DelDOT currently has one relevant project near the study area.  The SR 54, Mainline 
Improvements project (State Contract No. 24-112-01) includes improvements planned along 
Delaware Route 54 (Sussex Road 58 / Lighthouse Road) east of Zion Church Road to Keenwick 
Road (Sussex Road 58C), which will include two 12-foot travel lanes, a 14-foot center left-turn 
lane, two eight-foot shoulders, two three-foot grass buffers, and two five-foot sidewalks.  In 
addition, a reconstruction project was recently completed for the intersection of Zion Church 
Road and Delaware Route 54, which realigned the intersection and added a fourth leg for the 
Americana Bayside development. 
 
Trip Generation 
 
Trip generation for the proposed development was computed using comparable land uses and 
equations contained in Trip Generation, Seventh Edition, published by the Institute of 
Transportation Engineers (ITE).  The following land uses were utilized to estimate the amount of 
new traffic generated for this development: 
 

• 31 single-family detached houses (ITE Land Use Code 210) 
• 120 apartments (ITE Land Use Code 220) 
• 80 townhouses (ITE Land Use Code 230) 
• 40,000 square feet of retail (ITE Land Use Code 820) 
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Table 1  
TWIN CEDARS TRIP GENERATION 

 
AM 

Peak Hour 
PM  

Peak Hour 
Saturday Peak 

Hour Land Use 
In Out Total In Out Total In Out Total 

31 single-family detached houses 8 22 30 23 14 37 21 18 39 
120 apartments 13 50 63 55 29 84 34 34 68 
80 townhouses 7 36 43 33 17 50 36 30 66 

Subtotal 28 106 136 111 60 171 91 82 173 
Internal Capture - - - 21 15 36 16 12 28 

Primary Residential Trips 28 106 136 90 45 135 75 70 145 
          
40,000 square feet of retail 55 35 90 164 178 342 248 229 477 

Internal Capture - - - 15 21 36 12 16 28 
External Trips - - - 149 157 306 236 213 449 
Pass-by Trips - - - 76 80 156 89 81 170 

Primary Retail Trips 55 35 90 73 77 150 147 132 279 
          

TOTAL TRIPS 83 143 226 163 122 285 222 202 424 
 
Overview of TIS 
 
Intersections examined: 
 

1) Zion Church Road & East Site Entrance 
2) Zion Church Road  & West Site Entrance 
3) Zion Church Road & Johnson Road / Bayard Road 
4) Zion Church Road & Delaware Route 54 
5) Zion Church Road & Delaware Route 17 (Sussex Road 52 / Roxana Road) 
6) Delaware Route 54 & Johnson Road (Sussex Road 390) 
7) Zion Church Road & Deer Run Road 
8) Delaware Route 17 & Bixler Road (Sussex Road 388) 
 

Conditions examined:  
 

1) 2007 existing conditions (Case 1) 
2) 2012 without Twin Cedars (Case 2) 
3) 2012 with Twin Cedars (Case 3) 
 

Peak hours evaluated: Weekday morning and evening, and Saturday mid-day peak hours 
 
Committed developments considered:   
 

1) The Estuary (1,052 single-family detached houses) 
2) Americana Bayside (413 single-family detached houses (278 unbuilt), 1,227 

condominiums/townhouses (912 unbuilt), 60 assisted-living units (fully built and 
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occupied), 81,880 square feet of retail, and an 18 hole golf course (fully built and 
operational)) 

3) Hamlet at Dirikson Pond (81 single-family detached houses; 28 unbuilt) 
4) The Refuge at Dirikson Creek (287 single-family detached houses (77 unbuilt) and 57 

townhouses) 
 

Note: Although we now understand The Estuary is no longer moving forward, it was 
included as a committed development at the time future analyses were conducted by both 
the TIS and McCormick Taylor. 
 

Intersection Descriptions 
 
1)   Zion Church Road & East Site Entrance 

Type of Control: proposed two-way stop-controlled (T-intersection) 
Northbound approach: (East Site Entrance) proposed one left-turn lane and one right-
turn lane, stop-controlled 
Eastbound approach: (Zion Church Road) existing one through lane, proposed one 
shared through/right-turn lane 
Westbound approach: (Zion Church Road) existing one through lane, proposed one 
shared through/left-turn lane 

 
2)   Zion Church Road & West Site Entrance 

Type of Control: proposed two-way stop-controlled (T-intersection) 
Northbound approach: (West Site Entrance) proposed one left-turn lane and one right-
turn lane, stop-controlled 
Eastbound approach: (Zion Church Road) existing one through lane, proposed one 
shared through/right-turn lane 
Westbound approach: (Zion Church Road) existing one through lane, proposed one 
shared through/left-turn lane 

 
3)   Zion Church Road & Johnson Road / Bayard Road 

Type of Control: two-way stop-controlled 
Northbound approach: (Johnson Road) one shared left/through/right-turn lane, stop 
controlled 
Southbound approach: (Bayard Road) one shared left/through/right-turn lane, stop 
controlled 
Eastbound approach: (Zion Church Road) one shared left/through/right-turn lane 
Westbound approach: (Zion Church Road) one shared left/through/right-turn lane 
 

4)   Zion Church Road & Delaware Route 54 
Type of Control: signalized four-leg intersection 
Northbound approach: (Delaware Route 54) one left-turn lane, two through lanes, and 
one right-turn lane 
Southbound approach: (Delaware Route 54) one left-turn lane, two through lanes, and 
one right-turn lane 
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Eastbound approach: (Zion Church Road) one left-turn lane, two through lanes, and 
one right-turn lane 
Westbound approach: (Bayside Driveway) one left-turn lane, two through lanes, and 
one right-turn lane 
 

5)   Zion Church Road & Delaware Route 17 
Type of Control: signalized four-leg intersection 
Northbound approach: (Delaware Route 17) one shared left/through/right-turn lane 
Southbound approach: (Delaware Route 17) one shared left/through/right-turn lane 
Eastbound approach: (Zion Church Road) one shared left/through/right-turn lane  
Westbound approach: (Zion Church Road) one shared through/left-turn lane and one 
right-turn lane  
 

6)   Delaware Route 54 & Johnson Road 
Type of Control: two-way stop-controlled (T-intersection) 
Southbound approach: (Johnson Road) one shared left/right-turn lane, stop-controlled 
Eastbound approach: (Delaware Route 54) one shared through/left-turn lane 
Westbound approach: (Delaware Route 54) one shared through/right-turn lane  

 
7)   Zion Church Road & Deer Run Road 

Type of Control: two-way stop-controlled (T-intersection) 
Northbound approach: (Deer Run Road) one shared left/right-turn lane, stop-controlled 
Eastbound approach: (Zion Church Road) one shared through/right-turn lane  
Westbound approach: (Zion Church Road) one shared through/left-turn lane 
 

8)   Delaware Route 17 & Bixler Road 
Type of Control: two-way stop-controlled (T-intersection) 
Northbound approach: (Delaware Route 17) one shared through/right-turn lane 
Southbound approach: (Delaware Route 17) one shared through/left-turn lane  
Westbound approach: (Bixler Road) one shared left/right-turn lane, stop-controlled 
 

Transit, Pedestrian, and Bicycle Facilities 
 
Existing transit service:  The Delaware Transit Corporation (DTC) currently does not offer any 
transit service near the study area. 
 
Planned transit service:  McCormick Taylor contacted Ms. Lisa Collins, a Service 
Development Planner for the DTC, via email on May 2, 2008 to determine whether DTC has any 
plans to extend the existing transit system in the vicinity of the development.  No comments 
were received from DTC.  However, included in the TIS was an October 26, 2007 email from 
Mr. David Dooley, a Service Development Planner for the DTC, stating that a transit route has 
been proposed along Delaware Route 54 from Selbyville to the beach, but this proposal has no 
funding and its eventual implementation is in doubt.   Mr. Dooley also requested that Twin 
Cedars include sidewalks along the site frontage and connecting the site entrance to the 
development. 
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Existing bicycle and pedestrian facilities:  According to the Delaware Kent and Sussex 
Counties Bicycle Touring Map, Bixler Road and Deer Run Road are both designated as having 
average cycling conditions with low traffic volumes (less than 2,000 ADT).  Delaware Route 17 
is designated as having above average cycling conditions with moderate traffic volumes 
(between 2,000 and 10,000 ADT).  Johnson Road and Bayard Road are both designated as 
having above average cycling conditions with low traffic volumes, however there is a small 
portion of Johnson Road just south of Zion Church Road that has average cycling conditions 
with low traffic volumes.  Zion Church Road and Delaware Route 54 are both designated as 
having average cycling conditions with moderate traffic volumes.  There are currently no 
designated bicycle lanes or sidewalks along the site frontage on Zion Church Road. 
 
Planned bicycle and pedestrian facilities:  DelDOT’s Bicycle and Pedestrian Facilities Team 
indicated, in a letter from Stephen Bayer dated November 9, 2007, that the following bicycle and 
pedestrian facilities should be required. In the letter, Mr. Bayer commented that Livable 
Delaware’s updated State Strategies for Spending Map indicates the site is located in an 
Investment Level 4 area, where the existing transportation network should preserve the natural 
environment.  However, if the development does occur, the following requests should be 
incorporated into the project to facilitate bicycle and pedestrian transportation: 
     

a. 5’ bike lanes should be added on both sides of Zion Church Road.  At the proposed 
entrances on Zion Church Road, a 5’ bike lane should be striped through any turn 
lanes and a right turn yield to bikes sign (MUTCD R4-4) should be added at the start 
of any right-turn lanes. 

b. A 15’ wide permanent easement should be dedicated to DelDOT for future instillation 
of multimodal facilities along all property frontages. 

c. Internal sidewalks should be included with this development and should be 
constructed to extend to the entrance of this development. 

d. Covered bike parking should be included near the commercial locations to be 
included with this development. 

 
Mr. Bayer also indicated the State’s Bicycle Map designates Zion Church Road as a bike route. 
 
Previous Comments 
 
All comments from DelDOT’s Scoping Letter, Traffic Count Review and Preliminary TIS 
Review were addressed in the Final TIS submission. 
 
General HCS Analysis Comments 
(see table footnotes on the following pages for specific comments) 
 
1) For future conditions at existing intersections, the TIS generally assumed heavy vehicle 

factors (HV) to be the same as existing HV and assumed no minimum HV.  McCormick 
Taylor assumed the future HV to be either existing HV or 2%, whichever was greater. 

 



Detailed TIS Review by 
McCormick Taylor, Inc. 

Twin Cedars July 30, 2008 
  Page 14 

2) For future conditions, the TIS (with a few minor exceptions) and McCormick Taylor 
assumed a peak hour factor (PHF) of either existing PHF or 0.88, whichever was greater, at 
all intersections. 

 
3) The HCS analyses included in the TIS did not always reflect the lane widths observed in the 

field by McCormick Taylor.  McCormick Taylor’s HCS analyses incorporated the field-
measured lane widths.  

4) The TIS and McCormick Taylor used different cycle lengths and/or signal timing parameters 
when analyzing the signalized intersections in some cases. 

 
5) The TIS input existing Right-Turn-on-Red (RTOR) volumes for some future analyses. Due 

to increased volumes and fewer available gaps, there would likely be fewer vehicles able to 
make right turns on red, so McCormick Taylor input no RTOR volumes for future 
conditions. 
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Table 2 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 1 

Two-Way Stop Control (T-intersection) LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
East Site Entrance  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2012 with Twin Cedars (Case 3)       
Northbound Site Entrance B (12.4) C (16.8) F (62.3) B (12.4) C (17.0) F (63.5) 2 

Westbound Zion Church Road – Left  A (8.0) A (8.6) A (9.8) A (8.0) A (8.6) A (9.8) 
       

2012 with Twin Cedars (Case 3) 
With Improvement Option 1 3       

Northbound Site Entrance  N/A N/A N/A B (12.3) C (16.2) F (54.8) 2 
Westbound Zion Church Road – Left  N/A N/A N/A A (8.0) A (8.6) A (9.8) 

 
 

Signalized Intersection 1 LOS per TIS LOS per 
McCormick Taylor 

  Zion Church Road &  
East Site Entrance 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

  2012 with Twin Cedars (Case 3) 
With Improvement Option 1 3 N/A N/A N/A A (0.27) A (0.33) A (0.51) 

                                                 
1 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
2 The 95th percentile queue length for the northbound site entrance approach during the Case 3 Saturday peak hour is 
less than 5 vehicles. 
3 Improvement Option 1 includes the addition of an exclusive right-turn lane on the eastbound Zion Church Road 
approach and an exclusive left-turn lane on the westbound Zion Church Road approach.  Both turn lanes are 
warranted by DelDOT’s Standards and Regulations for Access to State Highways. 
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Table 3 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 4 

Two-Way Stop Control (T-intersection) LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
West Site Entrance  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2012 with Twin Cedars (Case 3)       
Northbound Site Entrance  B (14.4) C (16.1) E (40.8) B (13.1) C (16.3) E (41.7) 5 

Westbound Zion Church Road – Left A (7.9) A (8.5) A (9.5) A (7.9) A (8.5) A (9.5) 
       

2012 with Twin Cedars (Case 3) 
With Improvement Option 1 6       

Northbound Site Entrance N/A N/A N/A B (13.0) C (15.8) E (38.6) 5 
Westbound Zion Church Road – Left  N/A N/A N/A A (7.9) A (8.5) A (9.5) 

 

                                                 
4 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
5 The 95th percentile queue length for the northbound site entrance approach during the Case 3 Saturday peak hour is 
less than 3 vehicles. 
6 Improvement Option 1 includes the addition of an exclusive right-turn lane on the eastbound Zion Church Road 
approach and an exclusive left-turn lane on the westbound Zion Church Road approach.  Both turn lanes are 
warranted by DelDOT’s Standards and Regulations for Access to State Highways. 
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Table 4 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 7 

Two-Way Stop Control LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
Johnson Road / Bayard Road  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1)       
Northbound Johnson Road B (12.5) B (12.9) C (18.8) B (12.5) B (12.9) C (18.8) 
Southbound Bayard Road B (12.3) B (13.8) C (20.0) B (12.3) B (13.8) C (20.0) 

Eastbound Zion Church Road – Left  A (7.6) A (7.6) A (8.2) A (7.6) A (7.6) A (8.2) 
Westbound Zion Church Road – Left  A (7.5) A (7.6) A (8.0) A (7.5) A (7.6) A (8.0) 

       
2012 without Twin Cedars (Case 2)       

Northbound Johnson Road C (21.2) D (30.4) F (105.9) C (21.4) D (30.4) F (105.9) 8 
Southbound Bayard Road E (42.6) F (391.8) F (1633) E (43.6) F (391.8) 9 F (1659) 10 

Eastbound Zion Church Road – Left  A (8.5) A (8.4) A (9.4) A (8.5) A (8.4) A (9.4) 
Westbound Zion Church Road – Left  A (7.7) A (8.1) A (8.6) A (7.7) A (8.1) A (8.6) 

       
2012 with Twin Cedars (Case 3)       

Northbound Johnson Road D (32.3) F (71.7) F (1131) D (32.2) F (71.7) F (1168) 8 
Southbound Bayard Road F (91.7) F (682.8) F (4707) F (91.7) F (682.8) 9 F (4707) 10 

Eastbound Zion Church Road – Left  A (8.6) A (8.6) A (9.8) A (8.6) A (8.6) A (9.9) 
Westbound Zion Church Road – Left  A (7.8) A (8.2) A (8.8) A (7.8) A (8.2) A (8.9) 

 
 

Signalized Intersection 7 LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
Johnson Road / Bayard Road 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

       
2012 with Twin Cedars (Case 3) B (0.55) C (0.71) C (0.89) B (0.59) C (0.76) C (0.88) 

                                                 
7 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
8 The 95th percentile queue length for the northbound Johnson Road approach is approximately 5 vehicles during the 
Case 2 Saturday peak hour and approximately 15 vehicles during the Case 3 Saturday peak hour. 
9 The 95th percentile queue length for the southbound Bayard Road approach is approximately 25 vehicles during the 
Case 2 PM peak hour and approximately 34 vehicles during the Case 3 PM peak hour. 
10 The 95th percentile queue length for the southbound Bayard Road approach is approximately 38 vehicles during 
the Case 2 Saturday peak hour and approximately 49 vehicles during the Case 3 Saturday peak hour. 
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Table 5 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 

Signalized Intersection 11 LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
Delaware Route 54  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1) C (0.29) C (0.29) C (0.55) C (0.36) C (0.38) C (0.55) 
       
2012 without Twin Cedars (Case 2) D (0.57) C (0.60) D (0.78) D (0.51) D (0.55) D (0.82) 
       
2012 with Twin Cedars (Case 3) D (0.58) C (0.62) D (0.80) D (0.53) D (0.56) D (0.84) 

 

                                                 
11 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
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Table 6 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 

Signalized Intersection 12 LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
Delaware Route 17 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1) B (0.19) B (0.27) B (0.36) B (0.20) B (0.28) B (0.35) 
       
2012 without Twin Cedars (Case 2) B (0.31) B (0.47) B (0.57) B (0.31) B (0.48) B (0.58) 
       
2012 with Twin Cedars (Case 3) B (0.36) B (0.53) B (0.65) B (0.34) B (0.55) B (0.67) 

 

                                                 
12 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle,  
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
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Table 7 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 13 

Two-Way Stop Control (T-intersection) LOS per TIS LOS per 
McCormick Taylor 

Delaware Route 54 &  
Johnson Road  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1)       
Southbound Johnson Road A (9.4) A (9.7) B (13.2) A (9.3) A (9.7) B (13.3) 

Eastbound Delaware Route 54 – Left  A (7.6) A (7.6) A (8.1) A (7.5) A (7.6) A (8.1) 
       

2012 without Twin Cedars (Case 2)       
Southbound Johnson Road B (10.3) B (10.6) C (17.4) B (10.3) B (10.7) C (17.4) 

Eastbound Delaware Route 54 – Left  A (7.8) A (8.0) A (8.8) A (7.8) A (8.0) A (8.8) 
       

2012 with Twin Cedars (Case 3)       
Southbound Johnson Road B (10.5) B (10.8) C (18.8) B (10.5) B (10.9) C (18.8) 

Eastbound Delaware Route 54 – Left  A (7.8) A (8.0) A (8.9) A (7.8) A (8.0) A (8.9) 

                                                 
13 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
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Table 8 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 14 

Two-Way Stop Control (T-intersection) LOS per TIS LOS per 
McCormick Taylor 

Zion Church Road &  
Deer Run Road  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1)       
Northbound Deer Run Road A (9.6) A (9.9) B (11.1) A (9.6) A (9.9) B (11.2) 

Westbound Zion Church Road – Left  A (7.6) A (7.6) A (8.0) A (7.6) A (7.6) A (8.0) 
       

2012 without Twin Cedars (Case 2)       
Northbound Deer Run Road B (10.7) B (12.1) B (13.5) B (10.7) B (12.1) B (13.5) 

Westbound Zion Church Road – Left  A (7.8) A (8.0) A (8.5) A (7.8) A (8.0) A (8.5) 
       

2012 with Twin Cedars (Case 3)       
Northbound Deer Run Road B (11.2) B (13.3) C (15.2) B (11.2) B (13.3) C (15.3) 

Westbound Zion Church Road – Left  A (7.9) A (8.3) A (8.9) A (7.9) A (8.3) A (8.9) 

                                                 
14 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
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Table 9 
PEAK HOUR LEVELS OF SERVICE (LOS) 
based on Traffic Impact Study for Twin Cedars 

Report dated April 18, 2008 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 15 

Two-Way Stop Control (T-intersection) LOS per TIS LOS per 
McCormick Taylor 

Delaware Route 17 & 
Bixler Road  

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2007 Existing (Case 1)       
Southbound Delaware Route 17 – Left  A (7.5) A (7.5) A (7.5) A (7.5) A (7.5) A (7.5) 

Westbound Bixler Road A (9.7) B (10.5) B (10.0) A (9.7) B (10.1) B (10.1) 
       

2012 without Twin Cedars (Case 2)       
Southbound Delaware Route 17 – Left A (7.6) A (7.5) A (7.5) A (7.6) A (7.6) A (7.5) 

Westbound Bixler Road A (9.7) B (10.4) B (10.1) A (9.8) B (10.4) B (10.2) 
       

2012 with Twin Cedars (Case 3)       
Southbound Delaware Route 17 – Left  A (7.6) A (7.6) A (7.5) A (7.6) A (7.6) A (7.6) 

Westbound Bixler Road A (10.0) B (10.6) B (10.5) A (10.0) B (10.6) B (10.6) 
  

 
 
 

                                                 
15 For unsignalized analyses, the numbers in parentheses following levels of service are average delay per vehicle, 
measured in seconds.  For signalized analyses, those numbers are X-critical, a composite volume-to-capacity ratio. 
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