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Sussex County 

Planning & Zoning Commission 
 

AGENDA* 
 

April 8, 2021 
 

3:00 P.M. 
 

PLEASE NOTE THAT THE MEETING WILL BE HELD AT THE FOLLOWING 
LOCATION: ROOM 540, CARTER PARTNERSHIP CENTER AT DELAWARE 

TECHNICAL COMMUNITY COLLEGE, 21179 COLLEGE DRIVE, GEORGETOWN, DE 
 

PLEASE REVIEW THE MEETING LOCATION AND PARTICIPATION INSTRUCTIONS 
AT THE BOTTOM OF THE AGENDA 

 

Call to Order 
 
Approval of Agenda 
 
Approval of Minutes – March 11, 2021 
 
Other Business  

 
The Cove at Sandy Landing (2005-68) BM 
Revised Subdivision Plan 
 
Knoll Acres (2005-3) KS 
Revised Subdivision Plan 

 
S-21-05 Donovan’s Painting and Drywall, LLC KS 
Preliminary Site Plan 
 
S-21-06 Tidewater Utilities, Inc. KS 
Preliminary Site Plan 
 
Lands of Manship KS 
Minor Subdivision off a 50-ft Easement 
 

Old Business 
 

C/U 2206 Linder & Company, Inc. (Evans Farm)      BM 
An Ordinance to grant a Conditional Use of land in a GR General Residential District 
for multi-family (200 units) to be located on a certain parcel of land lying and being in 
Baltimore Hundred, Sussex County, containing 50.62 acres, more or less. The property is 
lying on the north corner of the intersection of Railway Road (S.C.R. 350) and Old Mill Road 
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(S.C.R. 349) and also being on the south side of Railway Road (S.C.R. 350) approximately 696 
feet northeast of Old Mill Road (S.C.R. 349). 911 Address: 31434 Railway Road, Ocean View. 
Tax Parcel: 134-12.00-74.00. 
 
C/Z 1911 Schiff Land Development Co., LLC (c/o Mr. T.J. Schiff) (Patriots Glen   
Phase 2)           BM 
An Ordinance to amend the Comprehensive Zoning Map of Sussex County from a 
Medium Density Residential District and a CR-1 Commercial Residential District to a MR-
RPC Medium Density Residential District-Residential Planned Community for a certain 
parcel of land lying and being in Indian River Hundred, Sussex County, containing 43.463 
acres, more or less. The property being a landlocked parcel lying on the south side of John J. 
Williams Highway (Route 24) approximately 0.92 mile southwest of Oak Orchard Road (Route 5). 
911 Address: N/A. Tax Parcel: 234-29.00-67.00.  
 
C/U 2207 CBB Cedar Pines, LLC (Marlin Chase F.K.A. Marlin Run)   BM 
An Ordinance to grant a Conditional Use of land in a MR Medium Density Residential 
District for multi-family (75 units) to be located on a certain parcel of land lying and 
being in Baltimore Hundred, Sussex County, containing 29.34 acres, more or less. The 
property is lying on the east side of Cedar Neck Road (S.C.R. 357) approximately 0.3 mile north 
of Hickman Road. 911 Address: N/A. Tax Parcels: 134-9.00-21.00, 21.03, 21.04, 21.05 & 
1227.00-1269.00. 
 
C/Z 1921 Stephen M. Sprogell         BM 
An Ordinance to amend the Comprehensive Zoning Map of Sussex County from an AR-
1 Agricultural Residential District to a MR-RPC Medium Density Residential District-
Residential Planned Community for a certain parcel of land lying and being in Baltimore 
Hundred, Sussex County, containing 5.0 acres, more or less. The property is lying on the 
south side of Sprogell Lane, approximately 873 feet east of the intersection of Whites Neck 
Road (S.C.R. 347) and Sprogell Lane. 911 Address: 30261 Sprogell Lane, Dagsboro. Tax Parcel: 
134-8.00-17.01. 

 
Public Hearings 
 

2019-24 Stratus Estates (F.K.A. Cool Spring Meadows)    KS 
A cluster subdivision to divide 187.93 acres +/- into 226 single family lots to be located on a 
certain parcel of land lying and being in Indian River Hundred, Sussex County. The property is 
lying on the north and south sides of Stockley Rd. (S.C.R. 280), approximately 0.65 mile 
southeast of Forest Rd. (S.C.R. 292). Tax Parcel: 234-5.00-30.00. Zoning District: AR-1 
(Agricultural Residential District).  
 
C/U 2235 Brian P. Lessard, Lessard Builders, Inc.     KS 

An Ordinance to grant a Conditional Use of land in a GR General Residential District 

and an AR-1 Agricultural Residential District for an amendment of conditions of 

approval for Conditional Use No. 2129 (Ordinance 2603) to be located on a certain parcel 

of land lying and being in Cedar Creek Hundred, Sussex County, containing 10.76 acres, 

more or less. The property is lying at the southeast corner of Argos Corner Rd. and Coastal 

Hwy. (Route 1). Address: 22754 Argos Corner Rd., Lincoln. Tax Parcel: 230-7.00-95.00. 
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C/U 2244 Ramon A. Mendez & Alma Mendez   KH 
An Ordinance to grant a Conditional Use of land in an AR-1 Agricultural Residential 
District for a grocery store to be located on a certain parcel of land lying and being in 
Northwest Fork Hundred, Sussex County, containing 1.39 acres, more or less. The 
property is lying on the south side of Hickman Rd. (Rt. 16), approximately 1,600 ft. east of Scotts 
Store Rd. (Rt. 36). 911 Address: 8354 Hickman Rd., Greenwood. Tax Parcel: 530-9.00-53.01.  
 
C/U 2246 Bee Wise, LLC         KS 
An Ordinance to grant a Conditional Use of land in an AR-1 Agricultural Residential 
District for a real estate business to be located on a certain parcel of land lying and being 
in Lewes and Rehoboth Hundred, Sussex County, containing 0.709 acre, more or less. 
The property is lying on northwest side of John J. Williams Hwy. (Rt. 24), approximately 0.37 
mile southwest of Mulberry Knoll Rd. (S.C.R. 284). 911 Address: 20028 John J. Williams Hwy., 
Lewes. Tax Parcel: 334-12.00-24.00. 

 
Recess 
 
6:00 P.M. 

 
2019-29 Scenic Manor (F.K.A. Estates at Mulberry Knoll)    BM 
A cluster subdivision to divide 166.8 acres +/- into 319 single family lots to be located on a 
certain parcel of land lying and being in Lewes and Rehoboth Hundred, Sussex County. The 
property is lying on the east and west sides of Mulberry Knoll Rd. (S.C.R. 284), approximately 
0.67 mile south of John J. Williams Hwy. (Route 24). Tax Parcel: 334-18.00-43.00. Zoning 
District: AR-1 (Agricultural Residential District). 

 
In accordance with 29 Del. C. §10004(e)(2), this Agenda was posted on March 31, 2021 at 
5:00 p.m., and at least seven (7) days in advance of the meeting.   
 
This Agenda is subject to change to include the addition or deletion of items, including 
Executive Sessions, which arise at the time of the Meeting.  
 
Agenda items listed may be considered out of sequence. 
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-MEETING INSTRUCTIONS-  

 

* The Sussex Planning & Zoning Commission is holding this meeting under the authority 

issued by Governor John C. Carney through Proclamation No. 17-3292. 

 

PLEASE NOTE: The meeting is to be held at the following location: Room 540, Carter 

Partnership Center at Delaware Technical Community College, 21179 College Drive, 

Georgetown, DE 
 

The public is encouraged to view the meeting on-line.  Any person attending in-person will be 

required to go through a wellness and security screening, including a no-touch temperature 

check.  The public will be required to wear a facial mask. 

 

Seating capacity is limited and seating assignments will be enforced. 

 

The meeting will be streamed live at: https://sussexcountyde.gov/council-chamber-broadcast 

 

The County is required to provide a dial-in telephone number for the public to comment 

during the appropriate time of the meeting.  Note, the on-line stream experiences a 30-second 

delay.   Any person who dials in by telephone should listen to the teleconference audio to 

avoid the on-line stream delay.  

 

To join the meeting via telephone, please dial:  

 

Conference Number: 1 302-394-5036 

 

Conference Code: 570176 

 

Members of the public joining the meeting on the telephone will be provided an opportunity 

to make comments for those items listed under public hearings on this agenda. 

 

The Planning & Zoning Commission meeting materials, including the “packet”, are 

electronically accessible on the County’s website at: https://sussexcountyde.gov/  

 

If any member of the public would like to submit comments electronically, these may be sent 

to pandz@sussexcountyde.gov.  All comments are encouraged to be submitted by 4:00 P.M 

on Wednesday, April 7, 2021. 

 

 
# # # # 

https://sussexcountyde.gov/council-chamber-broadcast
mailto:pandz@sussexcountyde.gov/


                                   
    
               
                          

 
 COUNTY ADMINISTRATIVE OFFICES 
 2 THE CIRCLE I PO BOX 417 
 GEORGETOWN, DELAWARE 

JAMIE WHITEHOUSE, AICP, MRTPI 
 DIRECTOR OF PLANNING & ZONING 

(302) 855-7878 T 
(302) 854-5079 F 

jamie.whitehouse@sussexcountyde.gov 

Sussex County 
DELAWARE 

sussexcountyde.gov 

Memorandum  
To: Sussex County Planning Commission Members  
From: Jamie Whitehouse, Director, Department of Planning & Zoning; Jenny Norwood, Planning 
and Zoning Manager; Lauren DeVore, Planner III; Christin Scott, Planner I; Nicholas Torrance, 
Planner I; and Chase Phillips; Planner I 
CC: Vince Robertson, Assistant County Attorney 
Date: March 30, 2021 
RE: Other Business for the March 25th, 2021 Planning Commission Meeting 
 
This memo is to provide background for the Planning Commission to consider as a part of the Other 
Business to be reviewed during the April 8, 2021 Planning Commission meeting. 
 
The Cove at Sandy Landing (2005-68)                                                                                        BM 
Revised Subdivision Plan 
This Revised Subdivision Plan proposes to modify the sidewalks within the subdivision. The 
community wishes to have only a portion of the sidewalk completed due to the low lot density and 
aesthetic reasons. The Planning and Zoning Office has received documentation that 100% of the 
existing property owners within the subdivision consent to this proposed change. The Sussex County 
Engineering Department supports the proposed modifications. The Planning Commission approved 
the Final Subdivision Plan at their January 10, 2010 meeting. Tax Parcel: 134-6.00-161.00. Zoning: 
AR-1 (Agricultural Residential Zoning District).  
 
Knoll Acres (2005-3)                                                                                                                      KS 
Revised Subdivision Plan 
This Revised Subdivision Plan proposes to remove the sidewalks from the plan. The sidewalks have 
not been installed and due to slope restrictions and existing utilities already installed creates a major 
hardship to property owners. The Planning and Zoning Office has received documentation that 51% 
of existing property owners within the subdivision consent to this proposed change. Tax Parcel: 230-
20.00-2.00. Zoning: AR-1 (Agricultural Zoning District) 
 
S-21-05 Donovan’s Painting and Drywall, LLC             KS 
Preliminary Site Plan 
This is a Preliminary Site Plan for the construction of a 2,599 square foot office for a contracting 
business and a 1,794 square foot storage building. The plan includes 13 parking spaces, an infiltration 
basin, and other site improvements. The property is located on the south side of Lewes Georgetown 
Highway (Route 9), approximately 215 feet southwest of Church street, in Rehoboth Beach. The site 
plan has been submitted pursuant to Conditional Use No. 2188 which was approved by the Sussex 
County Council on October 29, 2019 and adopted through Ordinance No. 2686. Staff note that a lot 
consolidation was approved and for the subject tax parcels on March 10, 2021. The Preliminary Site 
Plan complies with the Sussex County Zoning Code and all conditions of approvals. Tax Parcels: 334-
5.00-205.01 & 208.00. Zoning: AR-1 (Agricultural Residential Zoning District). Staff are awaiting the 
last agency approval. 
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S-21-06 Tidewater Utilities, Inc               KS 
Preliminary Site Plan 
This is a Preliminary Site Plan for the construction of a 962 square foot, 160-ft high elevated storage 
tank and other site improvements. The property is located on the west side of Mulberry Knoll Road 
(S.C.R 284) in Lewes on the grounds of Beacon Middle School. The site plan has been submitted 
pursuant to Conditional Use No. 2240 which was approved by the Sussex County Council on 
November 10th, 2020 and adopted through Ordinance No. 2751. The Preliminary Site Plan complies 
with the Sussex County Zoning Code and all conditions of approvals. Tax Parcels: 334-12.00-107.00. 
Zoning: AR-1 (Agricultural Residential Zoning District). Staff are awaiting agency approvals. 
 
Lands of Manship                 KS 
Minor Subdivision off a 50-ft Easement 
This is a Minor Subdivision Plan for the subdivision of a 13.98-acre +/- parcel of land for the creation 
of two (2) lots plus residual lands with Parcel 1 having access off a proposed 50-ft ingress/egress 
access easement. Parcel 1 will consist of 2.00-acres +/-, Parcel 2 will consist of 2.00-acres +/- and the 
remaining lands consisting of 9.98 acres +/-. The parcel is located on the east side of Gravel Hill Road 
(Route 30). The Minor Subdivision Plan complies with the Sussex County Zoning and Subdivision 
Codes. Tax Parcel: 235-25.00-4.00. Zoning District: AR-1 (Agricultural Residential District). Staff are 
awaiting agency approvals. 









































  

23818 SHORTLY ROAD, GEORGETOWN, DE     office:  302-856-2105     fax:  302-856-0951      WWW.SUSSEXCONSERVATION.ORG 

 
 

PREPARE.      PROTECT.      PRESERVE. 

January 13, 2021 

Ken Christenbury 
Axiom Engineering L.L.C. 
Ken@axeng.com  
 
RE:  Donovan’s Painting & Drywall – Lewes, DE  
  
Mr. Christenbury, 
 
Sussex Conservation District has reviewed the sediment and stormwater management plans submitted 
for the above referenced project.   The District has found the submittal to be acceptable, please provide 
the District with the following: 
 
 Submit 5 sets of plans for approval. 

 Submit 1 set scaled 12 x 18 for approval. 

 Submit an electronic copy (PDF) of the project’s complete construction set. 

 Submit a paper and electronic copy (PDF) of the Stormwater Report (and all exhibits). 

 Provide a check for inspection fee for $1,875 and maintenance fee for $1,500. (These fees 

can be combined on one check.) 

Please note:  

 Every plan sheet is to be signed and sealed by a qualified design professional. 

 The SCD Owners Certification Statement is to be signed in ink on each set of plans. 

 
If plans are submitted with any of the above items missing, they will not be approved.  Be 
advised if there are any deficiencies which cannot be addressed within 72 hours the plans will 
be considered withdrawn and therefore, you will need to entirely resubmit. We appreciate your 
cooperation in this matter as we are trying to maintain a professional and structured office to 
better serve you. 
 
 
If ownership is going to change, the District will require a new application and two sets of plans 
with the new owner’s information and signed certification statement.  In addition, the 
authorization to discharge stormwater under the regulations Part 2 Special Conditions for Storm 

mailto:Ken@axeng.com


 

Water Discharges Associated with Construction Activities, must be transferred by the original 
owner to the new owner, please contact DNREC at 302-739-9921 for assistance. 
  
If you have any questions or concerns regarding the aforementioned, please do not hesitate to 
contact the District at 302-856-2105. 
 
Sincerely, 

John Justice 
Plan Reviewer 
 

Cc:  
 



 
N i c o l e  M a j e s k i  

     s e c r e t a r y  

 
 

 

March 09, 2021 

 

Mr. Jamie Whitehouse, Director 

Sussex County Planning & Zoning Commission 

Sussex County Administration Building 

P.O. Box 417 

Georgetown, Delaware 19947   

 

SUBJECT: Letter of No Objection to Recordation 

(for Right of Way, Easement, Dedication Plan) 

Lands of Jose Sandoval - Donovan's Painting & Drywall, LLC  

Tax Parcel # 334-5.00-205.01, 208.00 

Lewes-Georgetown Highway, Rt 9, (SCR 018) 

Lewes & Rehoboth Hundred, Sussex County 

 

 

Dear Mr. Whitehouse: 

 

The Department of Transportation has determined that there is a need to establish 

additional Right-of-Way (ROW) and Permanent Easements (PE’s) with respect to this parcel. 

This Record Plan – Right of Way, Easement and Dedication dated June 11, 2020 (last revised 

February 18, 2021), satisfies the Department’s recordation requirements and are based on the 

parcel’s location as referred to above. No commitments are stated or implied by DelDOT 

through the issuance of this letter with respect to: entrance location(s), access configuration, 

auxiliary lanes and/or roadway improvements which will be evaluated and required as necessary 

at time of Entrance Construction Plan Review or Approval for this site.  

 

Prior to Entrance Construction Plan Approval, the following items (when applicable) 

shall be coordinated with DelDOT, and executed or recorded: 

1) TIS/TOA improvements 

2) Letter Agreements  

3) Site Distance Easements 

4) Project specific notes (Site restrictions) 
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Mr. Jamie Whitehouse 
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March 09, 2021 

 

 

This "No Objection to Recordation” letter does not authorize the commencement of 

entrance construction. Entrance plans shall be developed in accordance with DelDOT's 

Development Coordination Manual and submitted to the Development Coordination Section for 

review and approval. 

 

 

This “No Objection to Recordation” letter is not a DelDOT endorsement of any proposed 

project or conceptual site plan. Rather, it is a confirmation that further review will be required by 

DelDOT with respect to: transportation improvements which the applicant may be required to 

make; entrance/access configurations; notes regarding site development restrictions; deed 

restrictions or recorded agreements. If transportation investments are determined to be necessary, 

they will be based on an analysis of the proposed project, its location, and its estimated impact 

on traffic movements and densities. Such improvements will conform to DelDOT’s published 

rules, regulations and standards. Ultimate responsibility for the approval of any project rests with 

the local government in which the land use decisions are authorized. There may be other reasons 

(environmental, historic, neighborhood composition, etc.) which compel that jurisdiction to 

modify or reject a proposed plan independent of any action that DelDOT may have undertaken 

with regard to this site/parcel. 

 

 

If I can be of any further assistance, please call me at (302) 760-2266. 

 

Sincerely, 

 

 
 

R. Stephen McCabe 
   Sussex County Review Coordinator, 

Development Coordination 

 

  

cc: Jose Sandoval, Donovan’s Painting and Drywall, LLC 

Ken Christenbury, Axiom Engineering LLC 

   Matt Schlitter, South District Public Works Engineer 

William Kirsch, South District Entrance Permit Supervisor 

Rusty Warrington, Sussex County Planning & Zoning 

Scott Rust, South District Public Work Manager 

James Argo, South District Project Reviewer 
Wendy L. Polasko, Subdivision Engineer 

Brian Yates, Sussex County Reviewer 

https://deldot.gov/Business/subdivisions/index.shtml?dc=changes
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PLANNING AND ZONING AND COUNTY COUNCIL INFORMATION SHEET 

Planning Commission Public Hearing Date April 8th, 2021. 

 

Application: (2019-24) Stratus Estates (F.K.A. Cool Spring Meadows) 

 

Applicant:  Fusco Properties, LP 

   P.O. Box 655 

   New Castle, DE 19720 

    

Owner:  Fusco Properties, LP  

   P.O. Box 655 

   New Castle, DE 19720 

    

Site Location:  Located on the north and south sides of Stockley Road (S.C.R. 280), 

approximately 0.65 mile southeast of Forest Road (S.C.R. 292). 

 

Current Use: Agricultural/Vacant 

 

Proposed Use:  Residential – 226 Single Family Lots as a Cluster Subdivision. 

  

Comprehensive Land   

Use Plan Reference:   Low Density Area 

 

Councilmanic 

District:  Mr. Schaffer 

 

School District: Cape Henlopen School District 

 

Fire District:  Milton Fire District 

 

Sewer:   Artesian 

 

Water:    Artesian 

 

Site Area:   187.93 acres +/- 

 

Tax Map ID.:   234-5.00-30.00 
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STATE OF DELAWARE 
 

DEPARTMENT OF TRANSPORTATION 
800 BAY ROAD 
P.O. BOX 778 

DOVER, DELAWARE 19903 
 

JENNIFER COHAN 
       SECRETARY 

 

          November 25, 2019 
 
Christin Headley 
Planning Technician, Sussex County Planning & Zoning Department 
Sussex County Administration Building 
P.O. Box 417 
Georgetown, DE  19947 
 
SUBJECT:  November T.A.C. MEETING  
 
Dear Christin: 
 

The Department has reviewed the information for the above referenced meeting and 
offers these comments on the following site: 
 

1. Subd. #2019-24, Cool Spring Meadows 
Tax Map #234-5.00-30.00 & 234-5.00-33.00 Review Mgr.: Susanne Laws, See 
attachment 

 
As always, should you have any questions, please feel free to give me a call. 
 

  Sincerely, 
 
 
 

John Andrescavage 
Sussex County Reviewer  
302-760-2512 

Attachment 
Cc: Gemez W. Norwood, South District Public Works Manager 
 James Argo, District Plan Reviewer 
 Susanne Laws, Sussex County Review Coordinator 
 Brian Yates, Sussex County Plan Reviewer 
  



DEPARTMENT OF TRANSPORTATION 
 COMMENTS FOR 
 T.A.C. MEETING 
 OF November 2019 
 
Lands of Fusco Properties, LP 
Tax Map # 234-5.00-30.00 & 33.00 
SCR 280 (Stockley Road) & SCR 292 (Forest Road)  
Sussex County 
 
#2019-24, Cool Spring Meadows  
 
 

1. Please refer to the “Development Coordination Manual” manual for the design of the 
subdivision streets and/or entrance. The website for the manual is the following;  
 
http://www.deldot.gov/Business/subdivisions/index.shtml?dc=changes 

 
2. For all projects, any sub-station and/or wastewater facilities will be required to have 

access from the internal subdivision street with no direct access to the State maintained 
highway. 

 
3. For all projects, a 20-foot wide buffer will be required from the edge of the stormwater 

management pond to the ultimate right-of-way of the County road. The ultimate right-of-
way is based on the functional classification of the road. 

 
4. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.2.5.1.2: Frontage Easements, a 15-foot wide permanent easement will need to 
be established across the property frontage. The location of the easement shall be outside 
the limits of the ultimate right-of-way for this road. The following note is required, “A 
15-foot wide permanent easement is hereby established for the State of Delaware, as 
per this plat.” 

 
5. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.2.5: Dedication of Right-Of-Way and Easements, Figure 3.2.5-a Minimum 
Standards for Total Roadway Right-Of-Way, the project shall be subject to dedicate 
right-of-way in accordance to the minimum standards. 

 
6. Referring to the “Development Coordination Manuals”, Chapter 3 – Record Plan Design, 

Section 3.2.4.1: Subdivision Street Right-Of-Way Monuments, right-of-way monuments 
are recommended to be furnished and placed along the private subdivision street. 

 
7. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.2.4.2; Frontage Road Right-of-Way Monumentation, concerning the right-of-
way markers being placed to provide a permanent reference for re-establishing the right-

http://www.deldot.gov/Business/subdivisions/index.shtml?dc=changes


of-way and property corners along frontage roads. Due to the right-of-way dedication, 
show and note the property corners markers that will need to be installed. 
 

8. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 
Section 3.5.5: Transit Facilities, transit facilities requirements shall be followed as 
required by DTC or DelDOT. 

 
9. Referring to the “Development Coordination Manual”, under Chapter 3; Record Plan 

Design, Section 3.2.5.1.1 – Easements, if this development is proposing a neighborhood 
sign/structure, then a permanent easement shall be established at the entrance. The 
easement shall be located outside of any existing and/or proposed right-of-way. It will 
also need to be verified that the sign/structure does not pose a sight distance and/or safety 
hazard. 

 
10. Metes and bounds and total areas need to be shown for any drainage easements. A 

minimum 20-foot wide drainage easement must be provided for storm drainage systems, 
open or closed, that fall outside the existing right-of-way or the drainage/utility easement. 
These easements shall be shown and noted on record plan.  

 
11. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.5: Connectivity, connectivity requirements shall be followed for all 
development projects having access to state roads or proposing DelDOT maintained 
public road for subdivisions. Private or municipal streets should follow the local land use 
agency’s requirements for connectivity. 
 

12. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 
Section 3.4.2.1: Record Plan Content, the traffic generation diagram is required. See 
Figure 3-4-2-a: Traffic Generation Diagram for what is required. 

 
13. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.4.2: Record Plan Submittal Requirements, adjacent existing features are 
required to be shown in accordance with Figure 3.4.2-b. 

 
14. It will need to be noted on the Record Plan the type of off-site improvements and when 

the off-site improvements are warranted for this project. 
 

15. Referring to the “Development Coordination Manual”, Chapter 2 – Traffic Analysis and 
Improvements, it will need to be determined if a Traffic Impact Study (T.I.S.), Area-
Wide Study Fee or a Traffic Operational Analysis (T.O.A.) will be required. 

 
a. Per Preliminary Land Use Service Application (PLUS) review dated August 21, 

2019 (PLUS Number 2019-07-04), Section 2.2.2.1 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 at 2,158 vehicle trip ends per 



day. DeIDOT calculates a higher number 2,201 vehicle trip ends per day, but 
regardless the warrant for a TIS is met. 

 
16. Projects in all Level area that generate 2,000-trips or greater are required to install a 

path/sidewalk along the property frontage. 
 

17. Referring to the “Development Coordination Manual” under Chapter 5; Design 
Elements, Section 5.2.5 – Subdivision and Commercial Entrance Design Guidelines – 
Intersection Corner Radii, a separate turning template plan shall be provided to verify 
vehicles can safely enter/exit the entrance. The entrance shall be designed for the largest 
vehicle using the entrance. 

 
18. Please check to determine if any utilities will need to be relocated as part of this project. 
 
19. Standard General Notes have been updated and posted to the DelDOT Website. Please 

begin using the new versions and look for the revision date of March and September 
2019. The notes can be found at the following website under the Guidance tab; 

http://www.deldot.gov/Business/subdivisions/index.shtml 
 

20. All PLUS/TAC comments shall be addressed prior to submitting the plans for review. 
 

a. Please refer to the PLUS state comments (PLUS Number 2019-07-04) dated 
August 21, 2019 and the PLUS state comments and developer response (PLUS 
Number 2005-07-13) dated August 18, 2005 for additional information. These 
documents has been attached to this memorandum. 
    

21. Referring to the “Development Coordination Manual”, Chapter 6 – Construction 
Administration, Section 6.4.3: Commercial Entrances – Inspection and Acceptance, 
Figure 6.4.3-a: Construction Inspection Responsibilities, determine if the project is a 
Level 1 or Level 2 project and if an inspection agreement will be required. 

 
22. The Auxiliary Lane Spreadsheet has been posted to the DelDOT website. Use this 

spreadsheet to determine if auxiliary lanes are warranted. The Auxiliary Lane 
Spreadsheet can be found at the following website under the Forms tab; 

 http://www.deldot.gov/Business/subdivisions/index.shtml 
 
23. Referring to the “Development Coordination Manual” under Chapter 5; Design 

Elements, Section 5.4 – Sight Distance, a sight distance triangle is required.  A 
spreadsheet has been developed to assist with this task and can be found on the following 
website under the Forms tab; 
 
http://www.deldot.gov/Business/subdivisions/index.shtml 

 
24. Please refer to the “Development Coordination Manual” Chapter 3;  Record Plan Design, 

http://www.deldot.gov/Business/subdivisions/index.shtml
http://www.deldot.gov/Business/subdivisions/index.shtml
http://www.deldot.gov/Business/subdivisions/index.shtml


Section 3.4.1 Commercial or Major Residential Subdivisions – Record Plan Application 
Process, concerning if a pre-submittal meeting is required. 
 

25. Effective August 1, 2015, all new and resubmittals shall be uploaded via the PDCA with 
any fees paid online via credit card or electronic check (ACH). The design firm making 
the submittal must create the project in the PDCA and upload all the required items to 
allow DelDOT to start the review process. Our website offers more detailed information, 
including links to guidance about creating PDCA submittals.  This information can be 
found at the following website under the PDCA section; 

 
http://www.deldot.gov/Business/subdivisions/index.shtml 

 
26. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 

Section 3.4.2: Record Plan Submittal Requirements, an Initial Stage review fee shall be 
assessed to this project. 
 

27. Referring to the “Development Coordination Manual”, Chapter 3 – Record Plan Design, 
Section 3.4: Commercial or Major Residential Subdivisions, a record plan shall be 
prepared prior to issuing “Letter of No Objection”. The Record plan submittal shall 
include the items listed on the Critical Items for Acceptance:  Record Plan document that 
can be found at the following website under the Guidance tab; 

 
https://www.deldot.gov/Business/subdivisions/index.shtml 
 

28. Referring to the “Development Coordination Manual”, Chapter 4 – Construction Plans, 
Section 4.3: Subdivision Construction Plan Submittal Requirements, the Construction 
Stage review fee shall be assessed to this project. 
 

29. Referring to the “Development Coordination Manual”, Chapter 4 – Construction Plans, a 
subdivision/entrance plan shall be prepared prior to issuing subdivision/entrance 
approval.  The Entrance/Construction/Subdivision plan submittal shall include the items 
listed on the Critical Items for Acceptance:  Entrance/Construction/Subdivision Set Plans 
document that can be found at the following website under the Guidance tab; 

 
https://www.deldot.gov/Business/subdivisions/index.shtml 
 
 

http://www.deldot.gov/Business/subdivisions/index.shtml
https://www.deldot.gov/Business/subdivisions/index.shtml
https://www.deldot.gov/Business/subdivisions/index.shtml
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August 21,2019

Mr. John Murray
The Kercher Group, Inc.
37385 Rehoboth Ave. Unit #11
Rehoboth Beach, DE 19971

RE: PLUS review 2019-07-04; Cool Spring Meadows

Dear Mr. Murray:

Thank you for meeting with State agency planners on July 24,2019 to discuss the Cool Spring
Meadows project. According to the information received you are seeking review of a226 unit
subdivision on 187.93 acres along Stockley Road in Level4 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, State 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.

for State Policies and S din

This project represents land development that will result in226 residential units in an Investment
Level 4 arca according to the 2015 Strategies for State Policies and Spending. Investment Level
4 indicates where State investments will support agricultural preservation, natural resource
protection, and the continuation of the rural nature of these areas. New development activities
and suburban development are not supported in Investment Level 4 areas. These areas are
comprised of prime agricultural lands and environmentally sensitive wetlands and wildlife
habitats, which should be, and in many cases have been preserved.

L22 Martin Luther King Jr. Blvd. South - Haslet Armory . Third Floor . Dover, DE 19901
Phone (302)739-3090 . Fax (302) 739-566I. www. stateplanning.delaware.gov
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From a fiscal responsibility perspective, development of this site is likewise inappropriate. The
cost of providing services to development in rural areas is an inefficient and wasteful use of the
State's fiscal resources. The project as proposed will bring new residents to an area where the
State has no plans to invest in infrastructure upgrades or additional services. These residents will
need access to such services and infrastructure as schools, police, and transportation. To provide
some examples, the State government funds 100% of road maintenance and drainage
improvements for the transportation system, 100% of school transportation and paratransit
services, up to 80% of school construction costs, and 100%o of the cost of police protection in the
unincorporated portion of Sussex County where this development is proposed. Over the longer
term, the unseen negative ramifications of this development will become even more evident as

the community matures and the cost of maintaining infrastructure and providing services
increases.

Because the development is inconsistent with the Strategies for State Policies and Spending,the
State does not support this proposed development.

With that said, the comments in this letter are technical, and are not intended to suggest that
the State supports this development proposal. This letter does not in any way suggest or
imply that you may receive or may be entitled to permits or other approvals necessary to
build on this property, construct the development you indicate, or any subdivision thereof
on these lands.

Code Rea uirements/Asen Permittins Req uirements

Department of Transportation - Contact Bill Brockenbrough 760-2109
o The site access on Stockley Road (Sussex Road 280) must be designed in accordance

with DeIDOT's Development Coordination Manual, which is available at
http ://www. deldot. gov/Business/subdivisions/index. shtml?dc:changes.

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

a

o

t7
0

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 2.2.2.1of 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

a
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a

estimated at2,1.58 vehicle trip ends per day. DeIDOT calculates a higher number,2,20l
vehicle trip ends per day, but regardless the warrant for a TIS is met.

In April 2006 (See attached letters.) DeIDOT commented to the County on its review of a
TIS for an earlier plan to develop these lands. The letter includes a numbered list of off-
site improvements and contributions toward off-site improvements that DeIDOT
recommended be required of the development.

Some of the listed items apply to locations that would not be included in a TIS done
today because DeIDOT regulations have changed. Following is a list of off-site
improvements and contributions toward off-site improvements that DeIDOT finds should
be required of the developer. If the County or the developer would prefer to restart the
TIS process with current data, DeIDOT would be amenable to that. Altematively,
DeIDOT recommends that the following items be required:

o The developer should improve Stockley Road from Cool Spring Road (Sussex
Road 290) to Forest Road (Sussex Road 292) in order to meet DeIDOT local road
standards as nearly as possible. Local road standards include two eleven-foot
travel lanes and two five-foot shoulders. The developer should provide a
bituminous concrete overlay to the existing travel lanes, at DeIDOT's discretion.
DeIDOT should analyze the existing travel lanes' pavement section and
recommend an overlay thickness to the developer's engineer if necessary.

o The developer should improve Cool Spring Road from Stockley Road to the north
limit of the site frontage in order to meet DeIDOT local road standards as nearly
as possible. Local road standards include two eleven-foot travel lanes and two
five-foot shoulders. The developer should provide a bituminous concrete overlay
to the existing travel lanes, at DeIDOT's discretion. DeIDOT should analyzethe
existing travel lanes' pavement section and recommend an overlay thickness to
the developer's engineer if necessary.

The developer should enter into a traffic signal agreement with DeIDOT for the
intersection of Delaware Route 5 and Forest Road.

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 on Stockley
Road and Cool Spring Road. By this regulation, this dedication is to provide a minimum
of 30 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."

In accordance with Section 3.2.5.I.2 of the Manual, DeIDOT will require the
establishment of a 15-foot wide permanent easement across the property frontage on
Stockley Road and Cool Spring Road. The location of the easement shall be outside the

a
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a

o

a

a

a

o

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 l5-foot wide
permanent easement is hereby established for the State of Delaware, as per this
plat."

Refening to Section 3.4.2.1of 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 on Stockley
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 recommends that Goldenrod Drive be extended to the property
line as a stub street.

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 Shared Use Paths along their frontage on both Stockley Road and Cool
Spring Road.

Section 3.5.4.4 of the Manual addresses access-ways, essentially shared-use paths
connecting subdivision streets either to each other or to the road on which the property
fronts. DeIDOT anticipates requiring the developer to build one access-way from
Goldenrod Drive to Stockley Road near Lot 16 and another from Monarch Avenue to
Cool Spring Road nearLot99.

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 Stockley Road and Cool Spring Road.

a In accordance with Section 5.2.9 of the Manual, the Auxiliary Lane Worksheet should be
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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
http ://www. deldot. gov/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.

Denartment of Natural Resources and Environmental Control - Contact Michael
Tholstrup 735-3352
Wastewater Disposal

r The DNREC Groundwater Discharge Large Systems Section will need to be notified
where the developer intends to send the wastewater. The PLUS application states that a
new community system will not be located on this site.

Floodplain and Sea Level Rise
. Chapel Branch runs through the southeast corner of the site. This site is situated

upstream of the mapped floodplain for Chapel Branch,

The unmapped floodplain area should be avoided, and floodplain analysis and mapping
could be required.

a

Water Quality
o DNREC mapping indicates presence of wetlands and hydric soils (Hurlock) which

encompass a large portion of the subject parcel.

Increased impervious cover from development and removal of forest cover will increase
the potential for future flooding concerns.

Green-technology stormwater management is highly recommended. Efforts to mitigate
for impervious cover (pervious pavers) should also be implemented where applicable.

To protect the function and integrity of wetlands, a minimum 1OO-foot buffer should be
left intact around the perimeter.

Avoid disturbance and hlling of wetlands.

Forest Preservation
o DNREC mapping indicates presence of forested wetlands which encompass a large

portion ofthe subject parcel.

a

a

o

a
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The site plan should be designed to allow for the preservation of as much of this wooded
area as feasible, with special consideration for preservation given to large, mature trees.
Leaving a forest intact is usually more beneficial to the existing wildlife and is preferred
to clearing.

To reduce impacts to nesting birds and other wildlife species that utilize forests for
breeding, we recommend that clearing not occur April I st 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.

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.

State Historic Preservation Office - Contact Carlton }Jall736-7404
The Delaware SHPO does not support development in a Level 4 area.

There are no known archaeological sites or known National Register listed or eligible
properties on the parcel. However, the soils are a mix of well-and poorly drained areas.
Poorly drained areas could have been a source for plant and animal resources. There is
moderate potential for archaeological resources to be present and our office recommends
an archaeological survey ofthe project area. Ifthere are any questions, inquiries, or
concerns, feel free to contact the Delaware State Historic Preservation Office for
assistance at 302-7 3 6-7 400.

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.

If there is federal involvement, in the form of licenses, perrnits, 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

a

a

a

a
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Delaware State tr'ire Marshall's - Contact John Rudd 323-5365
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:
o Where a water distribution system is proposed for single-family dwellings it shall be

capable ofdelivering at least 500 gpm for 1-hour duration, at 20-psi residual pressure.
Fire hydrants with 1000 feet spacing on centers are required.

o The infrastructure for fire protection water shall be provided, including the size of water
mains.

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. Additionally, where trees are to be situated adjacent to travel roads in the
subdivision, some forethought should be exercised regarding how future growth of the
trees may affect fire department travel throughout the subdivision.
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, such as Point Lane and Bayberry Drive,
shall be provided with a turn-around or cul-de-sac affanged such that fire apparatus will
be able to tum 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.

a

o

a

a

a

o

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 Name of Water Supplier
o Proposed Use
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National Fire Protection Association (NFPA) Construction Type Maximum Height of
Buildings (including number of stories)

Provide Road Names, even for County Roads

Sussex Countv - Contact Rob Davis 302-855-7820
o Sussex County does not expect to provide sanitary sewer service within the area proposed

for the 226-unit subdivision. The Sussex County Engineering Department recommends
the project receive wastewater service from Artesian Utilities as proposed.

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.

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.

Thank you for the opportunity to review this project. If you have any questions, please contact
me at 302-739-3090.

Sincerely

Constance AICP
Director, Office of State Planning Coordination

CC: Sussex County

Enclosure
Attachment

a

a



BRANDY BENNETT NAUMAN
HOUSING COORDINATOR &

FAIR HOUSING COMPLIANCE OFFICER

(302) 855-7777 T
(302) 854-5397 F

bnauman@sussexcountyde. gov

buggex ff,sunty
DELAWARE

sussexcountyde.gov

July 22,2019

Mr. John Mumay
The Kercher Group, Inc.
37385 Rehoboth Ave., Unit #11

Rehoboth Beach, DE 1997I

RE: Cool Spring Meadows - PLUS Review (PLUS 2019-07-04)

Dear Mr. Murray,

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
consuit Sussex County's "Affordable Housing Support Policy", The policy along with other resources
are available on the Counfy's Affordable &. Fair HoLrsing 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 opporlunities 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
support 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 of the 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,

e, I\-
Brandy B. Nauman
Housing Coordinator &
Fair Housing Compliance Officer

COUNTY ADMINISTRATIVE OFFICES WEST COMPLEX
22215 DUPoNT BoULEVARD I po Box sgg

GEORGETOWN, DELAWARE 19947



 

 

April 19, 2006 
 
Mr. Todd J. Sammons 
Project Engineer 
DelDOT Division of Planning 
P.O. Box 778 
Dover, DE 19903 
 
RE: Agreement No. 1294 
 Traffic Impact Study Review Services 
 Task No. 91 – Cool Spring Meadows  
 
Dear Mr. Sammons, 

 

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

development of Cool Spring Meadows prepared by Orth-Rodgers and Associates, Inc., dated 

January 19, 2006.  This review was assigned as Task Number 91.  Orth-Rodgers and Associates, 

Inc. prepared the report in a manner generally consistent with DelDOT’s Rules and Regulations 

for Subdivision Streets.   

 

The TIS evaluates the impacts of the development of Cool Spring Meadows in Sussex County, 

Delaware. The proposed development would consist of 233 single-family detached houses.  This 

development is located on the both sides of Stockley Road (Sussex Road 280), west of Cool 

Spring Road (Sussex Road 290).  Two access points on Stockley Road are proposed to create a 

four-way intersection, and one access point is proposed on Cool Spring Road creating a t-

intersection.  Construction is expected to be complete by 2010. 

 

There are currently no active DelDOT projects within the study area. 

 

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

 

One intersection exhibits level of service deficiencies without the implementation of physical 

roadway and/or traffic control improvements: the intersection of US Route 9 (Lewes–

Georgetown Highway) and Cool Spring Road.  This intersection is expected to exhibit level of 

service deficiencies in the 2010 afternoon and summer Saturday peak hours with and without the 

development, and in the 2010 morning peak hour with the development.   

 

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.   

 



 

Cool Spring Meadows  April 19, 2006 

  Page 2 

1. The developer should improve Stockley Road from Forest Road (Sussex Road 292) to 

Cool Spring Road in order to meet DelDOT local road standards as nearly as possible.  

Local road standards include two eleven-foot travel lanes and two five-foot shoulders.  

The developer should provide a bituminous concrete overlay to the existing travel lanes, 

at DelDOT’s discretion. DelDOT should analyze the existing travel lanes’ pavement 

section and recommend an overlay thickness to the developer's engineer if necessary. 

 

2. The developer should improve Cool Spring Road from Stockley Road to Forest Road in 

order to meet DelDOT local road standards as nearly as possible. Local road standards 

include two eleven-foot travel lanes and two five-foot shoulders.  The developer should 

provide a bituminous concrete overlay to the existing travel lanes, at DelDOT’s 

discretion. DelDOT should analyze the existing travel lanes’ pavement section and 

recommend an overlay thickness to the developer's engineer if necessary. 

 

3. The developer should enter into a traffic signal agreement with DelDOT for the 

intersection of US Route 9 and Cool Spring Road.  The agreement should include 

pedestrian signals, crosswalks, and interconnection at DelDOT’s discretion.  Due to the 

fact that an active railroad line is aligned diagonally through the intersection, any traffic 

signal agreement should also include active railroad warning devices and railroad-

highway traffic signal interconnection at DelDOT’s discretion.   

 

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

 

a) A minimum of a five-foot bicycle lane should be striped along the Stockley Road 

and Cool Spring Road site frontage (in addition to any required turn lanes) in 

order to facilitate safe and unimpeded bicycle travel.  

b) A fifteen-foot wide permanent easement should be established across the property 

frontage for a future ten-foot wide multi-use path. 

c) Regulatory/warning signage should be added to any forthcoming plans to this 

project in order to alert motorists to the presence of bicycle traffic. 

d) Utility covers should be moved outside of the designated bicycle lane or be flush 

with the pavement. 

e) Internal sidewalks to promote walking as a viable transportation alternative 

should be constructed.   

f) An ADA compliant crosswalk should be considered at the opposing access points 

along Stockley Road. 

 

 
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. 
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Additional details on our review of the TIS are attached.  Please contact me at (302) 738-0203 or 
through e-mail at mluszcz@mtmail.biz if you have any questions concerning this review. 
 
 
Sincerely, 
 
McCormick Taylor, Inc. 
 
 
 
Mark Luszcz, P.E., PTOE, AICP 
Associate 
 
Enclosure
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General Information 

 

Report date:  January 19, 2006 

Prepared by:  Orth-Rodgers & Associates, Inc. 

Prepared for:  Ocean Atlantic Agency 

Tax parcel:  2-34-5.00-30.00, 2-34-5.00-33.00 

Generally consistent with DelDOT’s Rules and Regulations for Subdivision Streets:  Yes  

 

Project Description and Background 

 

Description:  Development of 233 single-family detached houses 

Location: Site is located on either side of Stockley Road, west of Cool Spring Road in Sussex 

County, Delaware 

Amount of land to be developed: approximately 207 acres 

Land use approval(s) needed: Subdivision Review 

Proposed completion date: 2010 

Proposed access locations:  Two access points on Stockley Road are proposed to create a four-

way intersection, and one access point is proposed on Cool Spring Road creating a t-intersection.   

 

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 Cool Springs Meadow Development is located within Investment Level 4. 

 

Description of 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 homes 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. 
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Proposed Development’s Compatibility with Livable Delaware:   

The proposed Cool Spring Meadows Development falls within Investment Level 4.  Residential 

development is generally not desirable in Investment Level 4.  Developments within Investment 

Level 4 areas should focus on protection of large portions of existing open space and farmland 

on a site while clustering development on a smaller portion of the parcel.  This proposed 

development would be developed using the cluster option under that zoning and therefore would 

be compatible with Livable Delaware.  However, it should be noted that conservation design 

techniques should be utilized to ensure that the development is compatible with the rural 

character and natural resources present in the area.   

 

Comprehensive Plans 

 

Sussex County Comprehensive Plan:  (Source: 2003 Sussex County Comprehensive Plan 

Update) The Sussex County Comprehensive Plan indicates that the parcel of land for the 

proposed development 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.  Although this area is intended primarily for agricultural use, low 

density residential development is permitted.  Density guidelines state that the minimum lot size 

in a Low Density Area is 20,000 square feet (about 0.46 acres).   

 

Public water and wastewater systems are not planned for low density areas therefore the 

proposed development will use on-site septic systems or private wastewater treatment systems.  

Improvements to local roads will be limited to safety considerations and emergency evacuation.   

 

Proposed Development’s Compatibility with Comprehensive Plans:  Since the average 

density of this proposed development would be approximately 1.12 dwelling units/acre (close to 

an average 0.89 acre lots sizes), this development would most likely be compatible with the 

Sussex County Comprehensive Plan.   
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Transportation Analysis Zone  

 

Transportation Analysis Zones (TAZ) where development would be located:  
637 (Peninsula Code TAZ) 

 

TAZ Boundaries: 

 

Current employment estimate for TAZ:  36 

in 2005 

Future employment estimate for TAZ:  39 

in 2010 

Current population estimate for TAZ:  841 

in 2005 

Future population estimate for TAZ:  938 

in 2010 

Current household estimate for TAZ:  351 

in 2005 

Future household estimate for TAZ:  397 in 

2010 

Relevant committed developments in the 

TAZ:  Beaver Creek (The Villages) 

Would the addition of committed developments to current estimates exceed future 

projections:  Yes 

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 (2005-2010) 

 

There are currently no active DelDOT projects within the study area. 

 

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: 

 

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

 
Table 1.   

COOL SPRING MEADOWS TRIP GENERATION 

AM  

Peak Hour 

PM  

Peak Hour 

Saturday  

Mid-Day Land Use 

In Out Total In Out Total In Out Total 
233 Residential Single-Family 

Detached Houses 
43 130 173 145 85 230 118 100 218 

TOTAL TRIPS 43 130 173 145 85 230 118 100 218 
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Overview of TIS 

 

Intersections examined: 

 

1) Stockley Road (Sussex Road 280) & Site Access 

2) Cool Spring Road (Sussex Road 290) & Site Access 

3) Cool Spring Road & Stockley Road 

4) Cool Spring Road & Forest Road (Sussex Road 292) 

5) Forest Road & Stockley Road 

6) Cool Spring Road & Delaware Route 5 (Sussex Road 22)* 

7) Cool Spring Road & US Route 9 (Sussex Road 18)* 

8) Forest Road/Anderson Corner Road (Sussex Road 292) & Delaware Route 5* 

9) Stockley Road & Beaver Dam Road (Sussex Road 23)* 

 

The asterisks (*) indicate intersections for which Saturday conditions were analyzed.   

 

Conditions examined:  
 

1) 2005 existing conditions 

2) 2010 without Cool Spring Meadows Development 

3) 2010 with Cool Spring Meadows Development 

 

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

 

Committed developments considered:   
 

1) Heron Bay (352 Single Family Houses) 

2) Beaver Creek 

a. The Meadows (102 Single-Family Houses) 

b. The Trails (170 Single-Family Houses) 

c. The Villages (400 Single-Family Houses, 50 Condominiums, 50,000 Square 

Feet of General Retail) 

3) Stonewater Creek 

a. Phase 1-9 (712 Single-Family Houses) 

b. Phase 10-13 (360 Single-Family Houses) 

4) Oak Crest Pond (26 Single-Family Houses) 

5) Oak Crest Farm (96 Single-Family Houses) 

 

Intersection Descriptions 

 

1)  Stockley Road & Site Access: 

Type of Control:  Proposed two-way stop-controlled intersection 

Northbound approach:  (Site Access) stop-controlled shared left/through/right-turn lane 

Southbound approach:  (Site Access) stop-controlled shared left/through/right-turn lane 

Eastbound approach: (Stockley Road) one shared left/through/right-turn lane 

Westbound approach:  (Stockley Road) one shared left/through/right-turn lane 
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2)  Cool Spring Road & Site Access: 

Type of Control:  Proposed T-intersection 

Northbound approach:  (Cool Spring Road) one shared left-turn/through lane 

Southbound approach:  (Cool Spring Road) one shared through/right-turn lane  

Eastbound approach:  (Site Access) stop-controlled shared left/right-turn lane  

 

3)  Cool Spring Road & Stockley Road: 

Type of Control:  Two-way stop-controlled intersection 

Northbound approach:  (Cool Spring Road) stop-controlled shared left/through/right-

turn lane 

Southbound approach:  (Cool Spring Road) stop-controlled shared left/through/right-

turn lane 

Eastbound approach:  (Stockley Road) one shared left/through/right-turn lane 

Westbound approach:  (Stockley Road) one shared left/through/right-turn lane 

 

4)  Cool Spring Road & Forest Road: 

Type of Control:  Stop-controlled T-intersection 

Northbound approach:  (Cool Spring Road) one shared left-turn/through lane 

Southbound approach:  (Cool Spring Road) one shared through/right-turn lane 

Eastbound approach:  (Forest Road) stop-controlled shared left/right-turn lane 

 

5)  Forest Road & Stockley Road: 

Type of Control:  Stop-controlled T-intersection 

Northbound approach:  (Stockley Road) stop-controlled shared left-turn/right-turn lane 

Eastbound approach:  (Forest Road) one shared through/right-turn lane 

Westbound approach:  (Forest Road) one shared through/left-turn lane 

 

6)  Cool Spring Road & Delaware Route 5: 

Type of Control:  Two-way stop-controlled intersection  

Northbound approach:  (Delaware Route 5) one shared left-turn/through/right-turn lane  

Southbound approach:  (Delaware Route 5) one shared left-turn/through/right-turn lane 

Eastbound approach:  (Cool Spring Road) stop controlled shared left-turn/through lane 

and one yield controlled channelized right-turn lane  

Westbound approach:  (Cool Spring Road) one stop controlled shared left-turn/through 

lane and one yield controlled channelized right-turn lane 

 

7)  Cool Spring Road & US Route 9: 

Type of Control:  Two-way stop-controlled intersection 

Northbound approach:  (Cool Spring Road) stop-controlled shared left-

turn/through/right-turn lane 

Southbound approach:  (Cool Spring Road) stop-controlled shared left-

turn/through/right-turn lane  

Eastbound approach:  (US Route 9) one shared left-turn/through/right-turn lane 

Westbound approach:  (US Route 9) one shared left-turn/through/right-turn lane 
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Note:  There is an active railroad line aligned diagonally through this intersection, as 

described below. 

 

8)  Forest Road/Anderson Corner Road & Delaware Route 5: 

Type of Control:  Two-way stop-controlled intersection 

Northbound approach:  (Delaware Route 5) one shared left-turn/through/right-turn lane 

Southbound approach:  (Delaware Route 5) one shared left-turn/through/right-turn lane 

Eastbound approach:  (Anderson Corner Road) stop-controlled shared left-

turn/through/right-turn lane 

Westbound approach:  (Forest Road) stop-controlled shared left-turn/through/right-turn 

lane 

 

9)  Stockley Road & Beaver Dam Road: 

Type of Control:  Stop-controlled T-intersection 

Northbound approach:  (Beaver Dam Road) one shared left-turn/through lane 

Southbound approach:  (Beaver Dam Road) one shared through/right-turn lane  

Eastbound approach:  (Stockley Road) stop-controlled shared left/right-turn lane 

 

At-Grade Railroad Crossing Description 

 

Location: At the intersection of US Route 9 and Cool Spring Road: 

 

Rail Line:  This east-west active rail line is a Class III line called the Delaware Coastline 

line.  It is owned by the Delaware Transit Corporation (DTC) and extends from 

Georgetown to Lewes, Delaware.  Trains over the line are operated by the Delaware 

Coast Line Railroad. 

Northbound approach: (Cool Spring Road) one shared left/through/right-turn lane with 

appropriate pavement markings and signage.   

Southbound approach: (Cool Spring Road) one shared left/through/right-turn lane with 

appropriate pavement markings and signage.   

Eastbound approach: (US Route 9) one through lane with appropriate pavement 

markings, signage and warning flashers 

Westbound approach: (US Route 9) one through lane with appropriate pavement 

markings, signage and warning flashers 

Description:  This is an at-grade crossing of an active rail line that serves about 1 

train/week of about 5 cars in length running through the intersection of US Route 9 and 

Cool Spring Road at a 35 degree angle.  The trains along the rail line generally have a 

speed of approximately 15 MPH in this area.  The crossing is currently equipped with 

pavement markings and railroad crossing signs at the stop signs on the northbound and 

southbound approaches of Cool Spring Road.  On US Route 9, pavement markings, 

signing, and side-mounted warning flashers are present, but there are no gates.  Traffic 

volumes at the intersection are expected to increase in the next few years due to the 

development in the area.  Without improvements, the intersection is expected to operate 

at a level of service F in the AM, PM and Saturday peak hour with and without the 

development. 
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Transit, Pedestrian, and Bicycle Facilities 

 

Existing transit service:  None. 

 

Planned transit service:  In an email from David Dooley from DelDOT dated March 8, 2006, 

he stated that no transit routes are proposed in the area.  Pedestrian and bicycle mobility access 

should be enhanced so that should transit be expanded to serve these developments in the future, 

pedestrian access to the frontage road would make transit trips more viable.   

 

Existing bicycle and pedestrian facilities:  The Delaware Kent and Sussex Counties Bicycle 

Touring Map designates Delaware Route 5 as a bike route; therefore a five-foot minimum 

shoulder must be maintained along any property frontage. 

 

Planned bicycle and pedestrian facilities:  In a letter dated November 14, 2005, Anthony Aglio 

from DelDOT 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.  Per Livable Delaware’s recommendations 

residential developments such as this are not encouraged in Investment Level 4 areas.  However, 

should the development be approved, he requested the following improvements be incorporated 

into the project to facilitate bicycle and pedestrian transportation: 

a) Striped five-foot bicycle lanes with five-foot shoulders (in addition to any required turn 

lanes) along the Stockley Road and Cool Spring Road site frontages.   

b) An ADA compliant crosswalk should be considered at the opposing access points along 

Stockley Road. 

c) Internal sidewalks to promote walking as a viable transportation alternative. 

 

Previous Comments 

 

All comments from DelDOT's Scoping Letter dated May 27, 2005 were addressed in the Final 

TIS submission except for the following: 

• In regards to compliance with DelDOT, AASHTO and MUTCD standards for geometry 

and traffic control devices, no evaluation was performed for the study intersections. 

• In regards to compliance with DelDOT, AASHTO and MUTCD standards for geometry 

and traffic control devices, no evaluation was performed for Stockley Road from 

Delaware Route 23 to Forest Road, Cool Spring Road from Delaware Route 5 to US 

Route 9 and Forest Road from Delaware Route 5 to Cool Spring Road.  

• No correspondence was present indicating that Mr. Mark Harbeson was contacted with 

regard to the Delaware Route 24 corridor project.   

 

All comments from DelDOT's letter dated August 5, 2005 were addressed in the Final TIS 

submission. 

 

All comments from DelDOT's Preliminary TIS Letter dated September 13, 2005 were addressed 

in the Final TIS submission. 

 



Detailed TIS Review by 

McCormick Taylor, Inc. 

Cool Spring Meadows  April 19, 2006 

  Page 11 

General HCS Analysis Comments 

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

 

1) The TIS used the existing truck percentage for all approaches in all future cases.  McCormick 

Taylor used the greater of either the existing truck percentage or 2% for all future cases.   
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Table 2 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   

 

Unsignalized Intersection 1 

Two-Way Stop Control 
LOS per TIS 

LOS per 

McCormick Taylor 

Stockley Road & Site Access  Weekday 

AM 

Weekday 

PM 

Weekday 

AM 

Weekday 

PM 

2010 With Development     

Northbound Site Access A (9.3) A (9.8) A (9.3) A (9.8) 

Southbound Site Access A (9.7) A (10.0) A (9.7) A (10.0) 

Eastbound Stockley Road - Left A (7.5) A (7.5) A (7.5) A (7.5) 

Westbound Stockley Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 

                                                 
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. 
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Table 3 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   

 

Unsignalized Intersection 2 

One-Way Stop Control 
LOS per TIS 

LOS per 

McCormick Taylor 

Cool Spring Road & Site Access  Weekday 

AM 

Weekday 

PM 

Weekday 

AM 

Weekday 

PM 

2010 With Development     

Northbound Cool Spring Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 

Eastbound Site Access A (9.3) A (9.8) A (9.3) A (9.8) 

                                                 
2
 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 4 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   
 

Unsignalized Intersection 3 

Two-Way Stop Control 
LOS per TIS 

LOS per 

McCormick Taylor 

Stockley Road & Cool Spring Road Weekday 

AM 

Weekday 

PM 

Weekday 

AM 

Weekday 

PM 

2005 Existing     

Northbound Cool Spring Road A (9.3) A (9.6) A (9.3) A (9.6) 

Southbound Cool Spring Road A (9.9) A (10.0) A (9.9) A (10.0) 

Eastbound Stockley Road - Left A (7.5) A (7.3) A (7.5) A (7.3) 

Westbound Stockley Road - Left A (7.3) A (7.3) A (7.3) A (7.3) 

     

2010 Without Development      

Northbound Cool Spring Road A (9.6) B (10.2) A (9.6) B (10.2) 

Southbound Cool Spring Road B (10.3) B (10.7) B (10.3) B (10.7) 

Eastbound Stockley Road - Left A (7.6) A (7.4) A (7.6) A (7.4) 

Westbound Stockley Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 

     

2010 With Development     

Northbound Cool Spring Road B (10.1) B (10.9) B (10.1) B (10.9) 

Southbound Cool Spring Road B (11.0) B (11.4) B (11.0) B (11.4) 

Eastbound Stockley Road - Left A (7.7) A (7.5) A (7.7) A (7.5) 

Westbound Stockley Road - Left A (7.4) A (7.5) A (7.4) A (7.5) 

 

                                                 
3
 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. 



Detailed TIS Review by 

McCormick Taylor, Inc. 

Cool Spring Meadows  April 19, 2006 

  Page 15 

Table 5 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   
 

 

   

                                                 
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. 

Unsignalized Intersection 4 

One-Way Stop Control 
LOS per TIS 

LOS per 

McCormick Taylor 

Forest Road & Cool Spring Road Weekday 

AM 

Weekday 

PM 

Weekday 

AM 

Weekday 

PM 

2005 Existing     

Northbound Cool Spring Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 

Eastbound Forest Road A (9.2) A (9.2) A (9.2) A (9.2) 

     

2010 Without Development      

Northbound Cool Spring Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 

Eastbound Forest Road A (9.3) A (9.4) A (9.3) A (9.4) 

     

2010 With Development      

Northbound Cool Spring Road - Left A (7.5) A (7.6) A (7.5) A (7.6) 

Eastbound Forest Road A (9.8) B (10.2) A (9.8) B (10.2) 
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Table 6 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   
 

 

 

 

 

 

 

 

 

 

 

                                                 
5
 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. 

Unsignalized Intersection 5 

One-Way Stop Control 
LOS per TIS 

LOS per 

McCormick Taylor 

Forest Road & Stockley Road Weekday 

AM 

Weekday 

PM 

Weekday 

AM 

Weekday 

PM 

2005 Existing     

Northbound Stockley Road A (9.2) A (9.3) A (9.2) A (9.3) 

Westbound Forest Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 

     

2010 Without Development      

Northbound Stockley Road A (9.5) A (9.6) A (9.5) A (9.6) 

Westbound Forest Road - Left A (7.4) A (7.5) A (7.4) A (7.5) 

     

2010 With Development      

Northbound Stockley Road A (9.7) A (10.0) A (9.7) A (10.0) 

Westbound Forest Road - Left A (7.5) A (7.6) A (7.5) A (7.6) 
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Table 7 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   
 

Unsignalized Intersection 6 

Two-Way Stop Control 
LOS per TIS 

LOS per  

McCormick Taylor  

Cool Spring Road &  

Delaware Route 5 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

2005 Existing       

Northbound Delaware Route 5 - Left A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) 

Southbound Delaware Route 5 - Left A (7.7) A (7.6) A (7.6) A (7.7) A (7.6) A (7.6) 

Eastbound Cool Spring Road B (10.9) B (11.6) B (11.3) B (10.9) B (11.6) B (11.3) 

Westbound Cool Spring Road B (11.0) B (11.2) B (10.9) B (11.0) B (11.2) B (10.9) 

       

2010 Without Development       

Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 

Southbound Delaware Route 5 - Left A (7.8) A (7.9) A (7.9) A (7.8) A (7.9) A (7.9) 

Eastbound Cool Spring Road B (12.5) B (13.9) B (13.6) B (12.5) B (13.9) B (13.6) 

Westbound Cool Spring Road B (12.4) B (13.4) B (13.6) B (12.5) B (13.4) B (13.6) 

       

2010 With Development       

Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 

Southbound Delaware Route 5 - Left A (7.8) A (7.9) A (7.9) A (7.8) A (7.9) A (7.9) 

Eastbound Cool Spring Road B (12.5) B (14.1) B (13.7) B (12.5) B (14.1) B (13.7) 

Westbound Cool Spring Road B (12.6) B (13.7) B (13.8) B (12.6) B (13.7) B (13.8) 

 

 

                                                 
6
 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 Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   
 

Unsignalized Intersection 7 

Two-Way Stop Control 
LOS per TIS 

LOS per  
McCormick Taylor 

8 

US Route 9 &  

Cool Spring Road 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

2005 Existing       

Northbound Cool Spring Road B (13.5) C (17.3) C (24.9) B (13.5) C (17.3) C (24.9) 

Southbound Cool Spring Road C (17.2) C (20.4) D (29.3) C (17.2) C (20.4) D (29.3) 

Eastbound US Route 9 - Left A (8.1) A (8.5) A (9.1) A (8.1) A (8.5) A (9.1) 

Westbound US Route 9 - Left A (8.3) A (8.5) A (9.2) A (8.3) A (8.5) A (9.2) 

       

2010 Without Development       

Northbound Cool Spring Road D (30.4) F (52.4) F (375.5) D (31.4) F (56.2) F (451.3) 

Southbound Cool Spring Road D (25.6) D (34.0) F (76.9) D (25.9) E (35.5) F (90.6) 

Eastbound US Route 9 - Left A (8.5) A (9.5) B (10.4) A (8.5) A (9.5) B (10.6) 

Westbound US Route 9 - Left A (9.0) A (9.1) B (10.9) A (9.1) A (9.2) B (11.1) 

       

2010 With Development       

Northbound Cool Spring Road E (50.0) F (128.0) F (*) F (53.0) F (150.9) F (1237) 

Southbound Cool Spring Road D (27.9) E (45.4) F (132.7) D (28.5) E (48.9) F (159.7) 

Eastbound US Route 9 - Left A (8.5) A (9.5) B (10.4) A (8.5) A (9.5) B (10.6) 

Westbound US Route 9 - Left A (9.1) A (9.3) B (11.4) A (9.1) A (9.5) B (11.6) 

 

Signalized Intersection 7 LOS per TIS 
LOS per  

McCormick Taylor 9 

US Route 9 &  

Cool Spring Road 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

2010 With Development B (0.59) B (0.76) B (0.88) B (0.60) B (0.77) C (0.93) 

 
 

 

 

                                                 
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 TIS used a minimum PHF of 0.92 on the eastbound and westbound US Route 9 approaches for all future 

cases.  Because this is a rural Level 4 area, McCormick Taylor used a minimum PHF of 0.88 on US Route 9 for all 

future cases.  
9
 McCormick Taylor used 6 seconds of yellow and red time; the TIS used 5 seconds of yellow and red time.   
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Table 9 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   

 

Unsignalized Intersection 10 

Two-Way Stop Control 
LOS per TIS 

LOS per  

McCormick Taylor 

Anderson Corner Road/ 

Forest Road &  

Delaware Route 5 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

2005 Existing       

Northbound Delaware Route 5 - Left A (7.5) A (7.6) A (7.5) A (7.5) A (7.6) A (7.5) 

Southbound Delaware Route 5 - Left A (7.7) A (7.8) A (7.7) A (7.7) A (7.8) A (7.7) 

Eastbound Anderson Corner Rd B (12.2) B (13.3) B (11.3) B (12.2) B (13.3) B (11.3) 

Westbound Forest Road B (12.6) B (13.6) B (11.9) B (12.6) B (13.6) B (11.9) 

       

2010 Without Development       

Northbound Delaware Route 5 - Left A (7.7) A (7.8) A (7.8) A (7.7) A (7.8) A (7.8) 

Southbound Delaware Route 5 - Left A (8.0) A (8.2) A (8.1) A (8.0) A (8.2) A (8.1) 

Eastbound Anderson Corner Rd C (15.1) C (18.9) C (16.3) C (15.1) C (19.0) C (16.3) 

Westbound Forest Road B (14.2) C (17.1) B (14.3) B (14.2) C (17.1) B (14.4) 

       

2010 With Development       

Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 

Southbound Delaware Route 5 - Left A (8.0) A (8.2) A (8.1) A (8.0) A (8.3) A (8.1) 

Eastbound Anderson Corner Rd B (14.4) C (18.3) B (14.9) B (14.4) C (18.3) B (15.0) 

Westbound Forest Road C (15.3) C (20.9) C (17.5) C (15.3) C (21.0) C (17.5) 

 
 

 

                                                 
10

 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 10 

PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 

Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc.   

 

Unsignalized Intersection 11 

One-Way Stop Control 
LOS per TIS 

LOS per  

McCormick Taylor 

Stockley Road &  

Delaware Route 23 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

Weekday 

AM 

Weekday 

PM 

Saturday 

Mid-Day 

2005 Existing       

Northbound Delaware Route 23 - Left A (7.5) A (7.9) A (7.7) A (7.5) A (7.9) A (7.7) 

Eastbound Stockley Road B (11.4) B (12.2) B (11.6) B (11.4) B (12.2) B (11.6) 

       

2010 Without Development       

Northbound Delaware Route 23 - Left A (8.0) A (8.6) A (8.2) A (7.9) A (8.6) A (8.2) 

Eastbound Stockley Road C (16.8) C (23.7) C (20.1) C (15.9) C (23.7) C (20.3) 

       

2010 With Development       

Northbound Delaware Route 23 - Left A (8.1) A (8.7) A (8.3) A (8.0) A (8.7) A (8.3) 

Eastbound Stockley Road C (18.3) D (30.6) C (23.8) C (17.2) D (30.6) C (24.1) 
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 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. 



 
 
 
 
 
 
 
 
      August 18, 2005 
 
 
 
Mr. Chris Hudson 
Ocean Atlantic Associates 
4101 Highway One 
Rehoboth Beach, DE  19971 
 
RE:  PLUS review – PLUS 2005-07-13; Cool Spring Meadows 
 
Dear Mr. Hudson: 
 
Thank you for meeting with State agency planners on August 3, 2005 to discuss the 
proposed plans for the Cool Spring Meadows project to be located between the 
intersection of Forest Road and Stockley Road and Cool Spring Road and Stockley Road. 
 
According to the information received, you are seeking site plan approval for a cluster 
development of 233 single family residential units on 215.23 acres located in Level 4. 
 
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, State 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 
Sussex. 
 
Executive Summary 
 
The following section includes some site specific highlights from the agency comments 
found in this letter.  This summary is provided for your convenience and reference.  The 
full text of this letter represents the official state response to this project.  Our office 
notes that the applicants are responsible for reading and responding to this letter and 
all comments contained within it in their entirety. 
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State Strategies/Project Location 
 

• This project is proposed for an Investment Level 4 area according to the 2004 
Strategies for State Policies and Spending.  This project is also located outside of 
a designated growth area in relevant municipal and county certified 
Comprehensive Plans.  Investment Level 4 indicates where State investments will 
support agricultural preservation, natural resource protection, and the continuation 
of the rural nature of these areas.  New development activities and suburban 
development are not supported in Investment Level 4 areas. 

 
Natural and Cultural Resources 
 

• This project impacts all three layers of the Livable Delaware Green Infrastructure 
area established under Governor Minner’s Executive Order #61. 

• As proposed, this project would remove and fragment forest that is part of a large 
contiguous forest tract and may reduce the habitat value of the entire forest 
stretch. 

 
The following are a complete list of comments received by State agencies: 
 
Office of State Planning Coordination – Contact:  Ann Marie Townshend 739-3090 
 
This project represents a major land development that will result in 233 residential units 
in an Investment Level 4 area according to the 2004 Strategies for State Policies and 
Spending.  This project is also located outside of a designated growth area in relevant 
municipal and county certified comprehensive plans.  Investment Level 4 indicates where 
State investments will support agricultural preservation, natural resource protection, and 
the continuation of the rural nature of these areas.  New development activities and 
suburban development are not supported in Investment Level 4 areas.  These areas are 
comprised of prime agricultural lands and environmentally sensitive wetlands and 
wildlife habitats, which should be, and in many cases have been preserved.   
 
From a fiscal responsibility perspective, development of this site is likewise 
inappropriate.  The cost of providing services to development in rural areas is an 
inefficient and wasteful use of the State’s fiscal resources.  The project as proposed is 
likely to bring more than 580 new residents to an area where the State has no plans to 
invest in infrastructure upgrades or additional services.  These residents will need access 
to such services and infrastructure as schools, police, and transportation. To provide some 
examples, the State government funds 100% of road maintenance and drainage 
improvements for the transportation system, 100% of school transportation and 
paratransit services, up to 80% of school construction costs, and about 90% of the cost of 
police protection in the unincorporated portion of Sussex County where this development 
is proposed.  Over the longer term, the unseen negative ramifications of this development 
will become even more evident as the community matures and the cost of maintaining 
infrastructure and providing services increases. 
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Because the development is inconsistent with the Strategies for State Policies and 
Spending, the State is opposed to this proposed subdivision. 
 
Division of Historic and Cultural Affairs (DHCA)– Contact:  Alice Guerrant 739-
5685 
 
The DHCA does not approve of this development because it is in State Investment Level 
4 and will result in a loss of the historic agricultural and silvicultural landscape in this 
area and probably in the loss of archaeological sites, as well as producing adverse noise 
and visual effects on nearby late-19th-century and early-20th-century farmsteads and 
houses. 
 
There is nothing known within the parcel.  There are two properties within sight of the 
open part of this parcel (S-2916 and S-2918).  Beers Atlas of 1868 shows the C.S. Layton 
House and the S.P. Martin House (probably a tenant house) within the parcel possibly.  
The USGS maps from 1917 and 1918 for this area show no houses remaining in the 
parcel.  There may be archaeological resources relating to these two houses.  There are 
also areas of high and medium potential for prehistoric-period archaeological sites. 
 
If this project proceeds, DHCA would appreciate the opportunity of checking the area to 
see if in fact any sites exist and to learn something about their location and character prior 
to any ground-disturbing activity. 
 
Department of Transportation – Contact:  Bill Brockenbrough 760-2109 
 
Ocean Atlantic Associates, seeks to develop 233 single-family detached houses on an 
approximately 215.23-acre assemblage of parcels (Tax Parcels 2-34-5.00-30.00 and 2-34-
5.00-33.00).  The land is located on both sides of Stockley Road (Sussex Road 280), with 
frontage on Cool Spring Road (Sussex Road 290) and Forest Road (Sussex Road 292) 
north of Stockley Road.  The land is zoned AR-1 and would be developed under the 
County’s cluster development option.  A traffic impact study is in progress 
 
This development is proposed for an area designated as Level 4 under the Strategies for 
State Policies and Spending.   The Strategies for State Policies and Spending have 
deemed the type of development being proposed inappropriate for this area.   As part of 
our commitment to support the Strategies, DelDOT refrains from participating in the cost 
of any road improvements needed to support this development and is opposed to any road 
improvements that will substantially increase the transportation system capacity in this 
area.  DelDOT will only support taking the steps necessary to preserve the existing 
transportation infrastructure and make whatever safety and drainage related 
improvements are deemed appropriate and necessary.  The intent is to preserve the open 
space, agricultural lands, natural habitats and forestlands that are typically found in Level 
4 Areas while avoiding the creation of isolated development areas that cannot be served 
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effectively or efficiently by public transportation, emergency responders, and other public 
services.   

 
DelDOT strongly supports new development in and around existing towns and 
municipalities and in areas designated as growth zones in approved Comprehensive 
Plans.  We encourage the use of transfer of development rights where this growth 
management tool is available.    

 
If this development proposal is approved, notwithstanding inconsistencies with the 
relevant plans and policies, DelDOT will provide technical review and comments. 
 
The Department of Natural Resources and Environmental Control – Contact:  
Kevin Coyle 739-9071 
 
This project is proposed for an Investment Level 4 area as defined by the Strategies for 
State Policies and Spending and is also located outside of a designated growth area in the 
relevant municipal and county certified comprehensive plans.  According to the 
Strategies this project is inappropriate in this location.   In Investment Level 4 areas, the 
State’s investments and policies, from DNREC’s perspective, should retain the rural 
landscape and preserve open spaces and farmlands.  Open space investments should 
emphasize the protection of critical natural habitat and wildlife to support a diversity of 
species, and the protection of present and future water supplies.  Open space investments 
should also provide for recreational activities, while helping to define growth areas.  
Additional state investments in water and wastewater systems should be limited to 
existing or imminent public health, safety or environmental risks only, with little 
provision for additional capacity to accommodate further development.   
 
With continued development in Investment Level 4 areas, the State will have a difficult, 
if not impossible, time attaining water quality (e.g., TMDLs) and air quality (e.g., non-
attainment areas for ozone and fine particulates) goals.  Present and future investments in 
green infrastructure, as defined in Governor Minner’s Executive Order No. 61, will be 
threatened.  DNREC strongly supports new development in and around existing towns 
and municipalities and in areas designated as growth zones in certified Comprehensive 
Plans.  We encourage the use of transfer of development rights where this growth 
management tool is available.    
 
This particular development certainly compromises the integrity of the State Strategies 
and the preservation goals inherent in many of DNREC’s programs.  Of particular 
concern are: the project impacts all three layers of the Green Infrastructure map 
(cropland, forest, and natural resources), and loss/fragmentation of 45 out of 141 acres of 
forest.  While mitigating measures such as conservation design, central wastewater 
systems instead of individual on-site septic systems, and other best management practices 
may help mitigate impacts from this project, not doing the project at all is the best avenue 
for avoiding negative impacts.  As such, this project will receive no financial, technical or 
other support of any kind from DNREC.  Any required permits or other authorizations for 



PLUS 2005-07-13 
August 19, 2005 
Page 5 of 17 
 
this project shall be considered in light of the project’s conflict with our State growth 
strategies.    
 
Green Infrastructure 
 
Portions or all of the lands associated with this proposal are within the Livable Delaware 
Green Infrastructure area established under Governor Minner's Executive Order #61 that 
represents a network of ecologically important natural resource lands of special state 
conservation interest. 
 
Green infrastructure is defined as Delaware’s natural life support system of parks and 
preserves, woodlands and wildlife areas, wetlands and waterways, productive agricultural 
and forest land, greenways, cultural, historic and recreational sites and other natural areas 
all with conservation value.  Preserving Delaware’s Green Infrastructure network will 
support and enhance biodiversity and functional ecosystems, protect native plant and 
animal species, improve air and water quality, prevent flooding, lessen the disruption to 
natural landscapes, provide opportunities for profitable farming and forestry enterprises, 
limit invasive species, and foster ecotourism. 
 
Voluntary stewardship by private landowners is essential to green infrastructure 
conservation in Delaware, since approximately 80 percent of the State’s land base is in 
private hands.  It is in that spirit of stewardship that the Department appeals to the 
landowner and development team to protect sensitive resources through an appropriate 
site design.  
 
Soils 
 
According to the soil survey update, over half of the soils on subject parcel are wetland 
associated (hydric) Hurlock or Mullica soils.  These soils have severe limitations for 
development. 
 
Wetlands 
 
Statewide Wetland Mapping Project (SWMP) maps indicate the presence of palustrine 
wetlands on this parcel.  Development activities should be avoided in the northeastern 
portion of the property as it holds majority of the wetlands on site.   
 
These wetlands provide water quality benefits, attenuate flooding and provide important 
habitat for plants and wildlife.  Vegetated buffers of no less than 100 feet should be 
employed from the edge of the wetland complex.  The developer should note that both 
DNREC and Army Corps of Engineers discourage allowing lot lines to contain wetlands 
to minimize potential cumulative impacts resulting from unauthorized and/or illegal 
activities and disturbances that can be caused by homeowners.   
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Wetland Permitting Information 
 
Impacts to palustrine wetlands are regulated by the Army Corps of Engineers through 
Section 404 of the Clean Water Act. In addition, individual 404 permits and certain 
Nationwide Permits from the Army Corps of Engineers also require 401 Water Quality 
Certification from the DNREC Wetland and Subaqueous Land Section and Coastal Zone 
Federal Consistency Certification from the DNREC Division of Soil and Water 
Conservation, Delaware Coastal Programs Section.  Each of these certifications 
represents a separate permitting process.   
 
Because there is strong evidence that federally regulated wetlands exist on site, a wetland 
delineation, in accordance with the methodology established by the Corps of Engineers 
Wetlands Delineation Manual, (Technical Report Y-87-1) should be conducted.  Once 
complete, this delineation should be verified Corps of Engineers through the 
Jurisdictional Determination process.  
 
To find out more about permitting requirements, the applicant is encouraged to attend a 
Joint Permit Process Meeting.  These meetings are held monthly and are attended by 
federal and state resource agencies responsible for wetland permitting.  Contact Denise 
Rawding at (302) 739-4691 to schedule a meeting. 
 
Impervious Cover 
 
Since residential development significantly increases the amount of impervious cover - 
leading to large volumes of contaminant-laden runoff which ultimately drain into streams 
or waterways - the applicant is strongly urged to pursue both natural and constructed Best 
Management Practices (BMPs) to reduce such impacts.  Reducing the amount of 
impervious surfaces   by planting more trees and/or the use of pervious paving surfaces 
(“pavers”) in lieu of asphalt or concrete, are examples of ways to reduce such impacts. 
Research has consistently shown that once a watershed exceeds a threshold of 10 percent 
imperviousness, water and habitat quality irreversibly decline. 

 
ERES Waters   
 
This project is located adjacent to receiving waters of Inland Bays designated as waters 
having Exceptional Recreational or Ecological Significance (ERES).  ERES waters are 
recognized as special assets of the State, and shall be protected and/ or restored, to the 
maximum extent practicable, to their natural condition.   Provisions in  Section 11.5   of 
Delaware’s “Surface Water Quality Standards” (as amended August 11, 1999), specify 
that all  designated ERES  waters and receiving tributaries    develop a “pollution control 
strategy”   to reduce non-point sources of nutrient runoff  through  implementation of  
Best Management Practices (BMPs).  Best Management Practices as defined in 
subsection 11.5(e) of this section, expressly authorizes the Department to provide 
standards for controlling    the addition of pollutants and reducing them to the greatest 
degree practicable, or where attainable, a standard requiring no discharge of pollutants.  
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TMDLs  
 
Total Maximum Daily Loads (TMDLs) for nitrogen and phosphorus have been 
promulgated through regulation for the Inland Bays Watershed. A TMDL is the 
maximum level of pollution allowed for a given pollutant below which a “water quality 
limited water body” can assimilate and still meet water quality standards to the extent  
necessary to support use goals such as, swimming, fishing, drinking water and shell fish 
harvesting. Although TMDLs are required by federal law, states develop and implement 
standards to support these desired use goals.  This project is located in the low reduction 
area requiring a 40 percent reduction in both nitrogen and phosphorus.  
 
Wastewater, Open Space and Compliance with TMDLs through the PCS 

 
Significant nitrogen and phosphorus loading reductions must be realized from all sources, 
including community onsite wastewater systems.    The Department has developed 
performance standards for on-site wastewater treatment and disposal systems that have 
been presented as a part of the proposed Pollution Control Strategy (PCS).  Upon 
promulgation of the proposed PCS regulation, new and existing wastewater disposal 
systems will be required to significantly reduce nitrogen and phosphorus loading in the 
Inland Bays watershed and meet “performance standards.”  The standards would require 
(where applicable) nitrogen and phosphorus loading not exceed average annual discharge 
concentration levels of 5 and 2 mg/l for nitrogen and phosphorus, respectively. 

 
The proposed Pollution Control Strategy would also require the completion of a nutrient 
budget for the proposed project in order to estimate how nutrient loads will change with 
the development of the parcel.  The applicant should be made aware that the inclusion of 
stormwater management, wastewater treatment, buffers and wetlands as metrics for open 
space calculations, may understate the actual nutrient runoff as calculated from the 
nutrient budget.  
 
Currently, we request that in order to verify your project’s compliance with specified   
TMDL loading rates, a full nutrient budget be calculated. Please contact Lyle Jones of 
Watershed Section at 739-4590 for the acceptable protocol. 
 
Water Supply 
 
Should an on-site public well be needed, it must be located at least 150 feet from the 
outermost boundaries of the project.  The Division of Water Resources will consider 
applications for the construction of on-site wells provided the wells can be constructed 
and located in compliance with all requirements of the Regulations Governing the 
Construction and Use of Wells.  A well construction permit must be obtained prior to 
constructing any wells.   
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Should dewatering points be needed during any phase of construction, a dewatering well 
construction permit must be obtained from the Water Supply Section prior to construction 
of the well points.  In addition, a water allocation permit will be needed if the pumping 
rate will exceed 50,000 gallons per day at any time during operation.   
 
All well permit applications must be prepared and signed by licensed water well 
contractors, and only licensed well drillers may construct the wells.  Please factor in the 
necessary time for processing the well permit applications into the construction schedule.  
Dewatering well permit applications typically take approximately four weeks to process, 
which allows the necessary time for technical review and advertising. 
 
Should you have any questions concerning these comments, please contact Rick Rios at 
302-739-9944.   
 
Sediment and Erosion Control/Stormwater Management 
 
A detailed sediment and stormwater plan will be required prior to any land disturbing 
activity taking place on the site. The plan review and approval as well as construction 
inspection will be coordinated through Sussex Conservation District. Contact Jessica 
Watson at (302) 856-7219 for details regarding submittal requirements and fees. 
 
As of April 11, 2005, stormwater best management practices must also consider water 
quality as well as quantity in impaired water bodies. 
 
Drainage 
 
The Drainage Section requests all existing ditches on the property be checked for 
function and cleaned if needed prior to the construction of homes. Wetland permits may 
be required before cleaning ditches. 
 
The Drainage Section requests that all precautions be taken to ensure the project does not 
hinder any off site drainage upstream of the project or create any off site drainage 
problems downstream by the release of on site storm water. 
 
The Drainage Section strongly recommends any drainage conveyance between two 
parcels within a subdivision be dedicated as a drainage easement and such easement be 
designated as passive open space, not owned by individual landowners. The easement 
should be of sufficient width to allow for future drainage maintenance as described 
below. 
 

 Along an open ditch or swale, the Drainage Section recommends a maintenance 
equipment zone of 25 feet measured from the top of bank on the maintenance 
side, and a 10-foot setback zone measured from top of bank on the non-
maintenance side. These zones should be maintained as buffers to aid in the 
reduction of sediment and nutrients entering into the drainage conveyance. 
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Grasses, forbs and sedges planted within these zones should be native species, 
selected for their height, ease of maintenance, erosion control, and nutrient uptake 
capabilities. Trees and shrubs planted within the maintenance zone should be 
native species spaced to allow for drainage maintenance at maturity. Trees should 
not be planted within 5 feet of the top of ditch to avoid future blockages from 
roots.  

 
 Along a stormwater pipe, the Drainage Section recommends a maintenance 

equipment zone of 15 feet on each side of the pipe as measured from the pipe 
centerline. This zone should be maintained as buffers to aid in the reduction of 
sediment and nutrients entering into the drainage conveyance. Grasses, forbs and 
sedges planted within these zones should be native species selected for their 
height, ease of maintenance, erosion control, and nutrient uptake capabilities. 
Trees and shrubs planted within the maintenance zone should be spaced to allow 
for drainage maintenance at maturity.  

 
The Drainage Section recommends any drainage/utility easement owned by a individual 
landowner should not have structures, decks, buildings, sheds, kennels, fences or trees 
within the drainage easement to allow for future drainage maintenance. 
 
Forests 
 
According to 2002 aerial photos there is a large forested area within this parcel that is a 
component of a contiguous stretch of forest.  Large contiguous stretches of forest like this 
not only provide important water and air quality benefits, but provide important habitat 
for many wildlife species that depend on interior forest.  Clearing portions of the forest 
within the parcel may reduce the habitat value of the entire forest stretch.  Invasive 
species such as Multiflora rose, Japanese honeysuckle or autumn olive can quickly 
inhabit edges and displace native species.  Once established, invasive species are hard to 
eradicate. Furthermore, the Department discourages the removal of trees for stormwater 
and/or wastewater facilities.  
 
Forested areas on-site set aside for conservation purposes should be placed into a 
permanent conservation easement or other binding protection.  These areas should be 
clearly marked and delineated so that residents understand their importance and so that 
homeowner activities do not infringe upon these areas. 
 
Open Space 
 
PLUS materials indicate that 88.15 acres are proposed for open space.  In areas set aside 
for passive open space, the developer is encouraged to consider establishment of 
additional forested areas or meadow-type grasses.  Once established, these ecosystems  
provide increased water infiltration into groundwater, decreased run-off into surface 
water, air quality improvements, and require much less maintenance than traditional turf  
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grass, an important consideration if a homeowners association will take over 
responsibility for maintenance of community open spaces.   
 
Open space containing forest and/or wetlands should be placed into a permanent 
conservation easement or other permanent protection mechanism.  Conservation areas 
should also be demarked to avoid infringement by homeowners.   
 
Rare Species 
 
Delaware Natural Heritage Program staff have not surveyed this parcel, so it is unknown 
if there are any state-rare or federally listed plants, animals or natural communities at or 
adjacent to this project site. Their program botanist and zoologist requests the opportunity 
to survey the forested and wetland resources which could potentially be impacted by the 
project. Their observations would allow the program to make more informed comments 
on this project and would allow the applicant the opportunity to reduce potential impacts 
to rare species. Please contact Bill McAvoy or Kitt Heckscher at (302) 653-2880 to set up 
a site visit. 
 
Potential Hunting Issue 
 
Because the project parcel is part of a larger forest block, legal hunting activities may 
take place on adjacent properties. Hunting within 100 yards of a dwelling is prohibited 
and the applicant may want to contact adjacent landowners to determine if this is going to 
be an issue. In effect, the adjacent landowner will be losing 100 yards of their property 
for hunting if there is not a buffer between lot lines and the adjacent property line. 
 
Nuisance Waterfowl 
 
Stormwater management ponds that remain in the site plan may attract waterfowl like 
resident Canada geese and mute swans.  High concentrations of waterfowl in ponds 
create water-quality problems, leave droppings on lawn and paved areas and can become 
aggressive during the nesting season.  Short manicured lawns around ponds provide an 
attractive habitat for these species.  We recommend native plantings of tall grasses, 
wildflowers, shrubs, and trees at the edge and within a buffer area (50 feet) around the 
perimeter. Waterfowl do not feel safe when they can not see the surrounding area for 
possible predators. These plantings should be completed as soon as possible as it is easier 
to deter geese when there are only a few than it is to remove them once they become 
plentiful.  The Division of Fish and Wildlife does not provide goose control services, and 
if problems arise, residents or the home-owners association will have to accept the burden 
of dealing with these species (e.g., permit applications, costs, securing services of 
certified wildlife professionals).  Solutions can be costly and labor intensive; however,  
with proper landscaping, monitoring, and other techniques, geese problems can be 
minimized. 
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Solid Waste 
 
Each Delaware household generates approximately 3,600 pounds of solid waste per year.  
On average, each new house constructed generates an additional 10,000 pounds of 
construction waste.  Due to Delaware's present rate of growth and the impact that growth 
will have on the state's existing landfill capacity, the applicant is requested to be aware of 
the impact this project will have on the State’s limited landfill resources and, to the extent 
possible, take steps to minimize the amount of construction waste associated with this 
development. 
 
Air Quality  
 
Once complete, vehicle emissions associated with this project are estimated to be 17.9 
tons (35,763.1 pounds) per year of VOC (volatile organic compounds), 14.8 tons 
(29,609.4 pounds) per year of NOx (nitrogen oxides), 10.9 tons (21,846.4 pounds) per 
year of SO2 (sulfur dioxide), 1.0 ton (1,944.7 pounds) per year of fine particulates and 
1,495.8 tons (2,991,535.1 pounds) per year of CO2 (carbon dioxide). 
 
However if this project is in a level 4 area, mobile emission calculations should be 
increased by 118 pounds for VOC emissions for each mile outside the designated 
growth areas per household unit; by 154 pounds for NOx; and by 2 pounds for 
particulate emissions.  A typical development of 100 units that is planned 10 miles 
outside the growth areas will have additional 59 tons per year of VOC emissions, 77 
tons per year of NOx emissions and 1 ton per year of particulate emissions versus the 
same development built in a growth area (level 1,2 or 3). 
 
Emissions from area sources associated with this project are estimated to be 7.2 tons  
(14,424.9 pounds) per year of VOC (volatile organic compounds), 0.8 ton (1,587.2 
pounds) per year of NOx (nitrogen oxides), 0.7 ton (1,317.1 pounds) per year of SO2 
(sulfur dioxide), 0.8 ton (1,699.7 pounds) per year of fine particulates and 29.2 tons 
(58,475.2 pounds) per year of CO2 (carbon dioxide). 
 
Emissions from electrical power generation associated with this project are estimated to 
be 2.9 tons (5,717.0 pounds) per year of NOx (nitrogen oxides), 9.9 tons (19,885.2 
pounds) per year of SO2 (sulfur dioxide) and 1,466.5 tons (2,933,059.9 pounds) per year 
of CO2 (carbon dioxide). 
 
 VOC NOx SO2 PM2.5 CO2 
Mobile 17.9 14.8 10.9 1.0 1495.8 
Residential   7.2   0.8   0.7 0.8     29.2 
Electrical 
Power 

   2.9   9.9  1466.5 

TOTAL 25.1 18.5 21.5 1.8 2991.5 
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For this project the electrical usage via electric power plant generation alone totaled to 
produce an additional 2.9 tons of nitrogen oxides per year and 9.9 tons of sulfur dioxide 
per year. 
 
A significant method to mitigate this impact would be to require the builder to construct 
Energy Star qualified homes.  Every percentage of increased energy efficiency translates 
into a percent reduction in pollution.  Quoting from their webpage, 
http://www.energystar.gov/: 
 
“ENERGY STAR qualified homes are independently verified to be at least 30% more 
energy efficient than homes built to the 1993 national Model Energy Code or 15% more 
efficient than state energy code, whichever is more rigorous. These savings are based on 
heating, cooling, and hot water energy use and are typically achieved through a 
combination of: 
 

 

 building envelope upgrades,  
 

 high performance windows,  
 

 controlled air infiltration,  
 

 upgraded heating and air conditioning systems,  
 

 tight duct systems and  
 

 upgraded water-heating equipment.” 
 
The DNREC energy office is in the process of training builders in making their structures 
more energy efficient.  The Energy Star Program is excellent way to save on energy costs 
and reduce air pollution.  We highly recommend this project development and other 
residential proposals increase the energy efficiency of their homes. 
 
It is also recommended that the home builders offer geothermal and photo voltaic energy 
options.   Applicable vehicles should use retrofitted diesel engines during construction. 
The development should provide tie-ins to the nearest bike paths and links to mass 
transport system, and fund a lawnmower exchange program for their new occupants. 
 
State Fire Marshal’s Office – Contact:   Duane Fox 302-856-5298 
 
These comments are intended for informational use only and do not constitute any type of 
approval from the Delaware State Fire Marshal’s Office.  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): 
 

a. 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.  (Assembly) 
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 Where a water distribution system is proposed for single family dwellings 
it shall be capable of delivering at least 500 gpm for 1-hour duration, at 
20-psi residual pressure.  Fire hydrants with 1000 feet spacing on centers 
are required.  (One & Two- Family Dwelling) 

 Where a water distribution system is proposed for the site, the 
infrastructure for fire protection water shall be provided, including the size 
of water mains for fire hydrants and sprinkler systems. 

 
b. Fire Protection Features: 

 All structures over 10,000 Sq. Ft. aggregate will require automatic 
sprinkler protection installed. 

 Buildings greater than 10,000 sq.ft., 3-stories of more or over 35 feet, or 
classified as High Hazard, are required to meet fire lane marking 
requirements. 

 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 
 

c. 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.  This means that 
the access road to the subdivision from Stockley Road and Cool Spring 
Road must be constructed so fire department apparatus may negotiate it. 

 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. 

 
d. Gas Piping and System Information: 

 Provide type of fuel proposed, and show locations of bulk containers on 
plan. 
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e. 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 (NFPA) 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 

 
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.delawarestatefiremarshal.com, technical services link, plan 
review, applications or brochures. 
 
Department of Agriculture -  Contact:  Milton Melendez   698-4500 
 
The proposed development is in an area designated as Level 4 under the Strategies for State 
Policies and Spending.   The Strategies and the Sussex County Comprehensive Plan do not 
support this type of isolated development in this area.  The intent of these plans is to 
preserve the agricultural lands, forestlands, recreational uses, and open spaces that are 
preferred uses in Level 4 areas.    The Department of Agriculture opposes the proposed 
development which conflicts with the preferred land uses, making it more difficult for 
agriculture and forestry to succeed, and increases the cost to the public for services and 
facilities.   
 
The Department of Agriculture opposes this project because it negatively impacts those land 
uses that are the backbone of Delaware’s resource industries - agriculture, forestry, 
horticulture - and the related industries they support.  The Department of Agriculture and 
the Department of Natural Resource and Environmental Control, along with other 
partners developed the State’s “Green Infrastructure” Investment Strategy.  This 
strategy identifies high-value cropland, forestland and natural resource lands for 
preservation and conservation.  This proposed development site is designated as high 
value cropland, forestland and natural resource lands on the Green Infrastructure 
Investment Strategy.  In other words, in addition to their location in a rural area, due 
to their soil quality and other significant factors, these lands have been further 
designated by the State for conservation and preservation.   
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Furthermore, often new residents of developments like this one, with little understanding or 
appreciation for modern agriculture and forestry, find their own lifestyles in direct conflict 
with the demands of these industries.  Often these conflicts result in compromised health 
and safety; one example being decreased highway safety with farm equipment and cars 
competing on rural roads.  The crucial economic, environmental and open space benefits of 
agriculture and forestry are compromised by such development.  We oppose the creation of 
isolated development areas that are inefficient in terms of the full range of public facilities 
and services funded with public dollars.  Public investments in areas such as this are best 
directed to agricultural and forestry preservation. 
 
The Delaware Department of Agriculture supports growth which expands and builds on 
existing urban areas and growth zones in approved State, county and local plans.  Where 
additional land preservation can occur through the use of transfer of development rights, and 
other land use measures, we will support these efforts and work with developers to 
implement these measures.  If this project is approved we will work with the developers to 
minimize impacts to the agricultural and forestry industries. 
 
Public Service Commission  - Contact:  Andrea Maucher  739-4247 
 
Any expansion of natural gas or installation of a closed propane system must fall within 
Pipeline Safety guidelines. Contact: Malak Michael at (302) 739-4247. 
 
Application notes “Tidewater – CPCN request is in process.”  No Application for the 
subject parcels has been filed by Tidewater; however, Artesian has a CPCN Application 
pending before the Commission that includes parcel no, 234-5.00-30.00. 
 
Delaware State Housing Authority – Contact Karen Horton 739-4263 
 
This proposal is to develop 233 units on 215 acres located on both sides of Stockley 
Road, between Forrest Road and Cool Spring Road, east of Andersons Corner.    
According to the State Strategies Map, the proposal is located in an Investment Level 4.  
As a general planning practice, DSHA encourages residential development in areas where 
residents will have proximity to services, markets, and employment opportunities such as 
Investment Level 1 and 2 areas outlined in the State Strategies Map.  The proposal is 
located in an area targeted for agricultural and natural resource protection, and therefore 
inconsistent with where the State would like to see new residential development.   
 
Sussex County – Contact:  Richard Kautz 855-7878 
 
The application should note that within the site there is a 400 foot deep zone of General 
Residential fronting along Forest Road (Road 292).  Concerning the site design, this is 
one of the first projects to locate all lots with direct access to open space. 
 
This fiscal year Sussex County will be considering implementation of a Source Water 
Protection Program required by the State.  Depending on the requirements adopted by the 
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County Council this project might be affected.  Any well location should insure that the 
wellhead protection area is entirely on site. 
 
Because this project is an AR-1 Cluster subdivision, the developer must include in the 
application a plan for the management of all open space.  Also, the developer must 
document for the Planning and Zoning Commission how the proposed development: 
provides for a total environment and design which are superior to that which would be 
allowed under the standard lot option; preserves the natural environment and historic or 
archeological resources; and, will not have an adverse effect on any of the items included 
under Ordinance Number 1152 (County Code 99-9C).  These issues can be addressed by 
including in the application an explanation of how the developer plans to mitigate the 
issues raised by the State agencies. 
 
The Sussex County Engineer Comments: 
 
The project proposes to develop using a private central community wastewater system.  
We recommend that the wastewater system be operated under a long-term contract with a 
capable wastewater utility that meets TMDL limits for Delaware's Inland Bays.  In 
addition, we recommend they have a wastewater utility provider prior to approving the 
project.  The proposed project is located outside of the Inland Bays Planning area where 
Sussex County expects to provide sewer service.  Sussex County requires design and 
construction of the collection and transmission system to meet Sussex County sewer 
standards and specifications.  A review and approval of the treatment and disposal system 
by the Sussex County Engineering Department is also required and plan review fees may 
apply.  Disposal fields should not be counted as open space.  Wastewater disposal fields 
should be clearly identified on recorded plots and separated from lot area.   
 
If Sussex County ever provides sewer service, it is required that the treatment system be 
abandoned and a direct connection made to the County system at the developers and/or 
homeowners association expense. 
 
Submission and approval of a sewer Concept Plan is not required. 
 
For question regarding these comments, contact Rob Davis, Sussex County Engineering 
Department at (302) 855-7820. 
 
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, 
 
 
       

Constance C. Holland, AICP 
      Director 
 
CC: Sussex County 
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Constance C. Holland, AICP                          13 November 2006 
Director, Office of State Planning Coordination                       Via: Email 
State of Delaware                         & U.S. Mail 
122 William Penn Street, Suite 302 
Haslet Building, Third Floor   
Dover, DE  19901

RE: PLUS review – PLUS 2005-07-13; Cool Spring Meadows 

Dear Ms. Holland,  

In regard to the above referenced project and pursuant to your comment letter dated 18 August 05, 

please find the following point by point response in blue for your review. 

Executive Summary 
The following section includes some site specific highlights from the agency comments 
found in this letter. This summary is provided for your convenience and reference. The 
full text of this letter represents the official state response to this project. Our office 
notes that the applicants are responsible for reading and responding to this letter and 
all comments contained within it in their entirety. 

State Strategies/Project Location 
• This project is proposed for an Investment Level 4 area according to the 2004 
Strategies for State Policies and Spending. This project is also located outside of 
a designated growth area in relevant municipal and county certified 
Comprehensive Plans. Investment Level 4 indicates where State investments will 
support agricultural preservation, natural resource protection, and the continuation 
of the rural nature of these areas. New development activities and suburban 
development are not supported in Investment Level 4 areas. 

Comments acknowledged. 

Natural and Cultural Resources 
• This project impacts all three layers of the Livable Delaware Green Infrastructure area 
established under Governor Minner’s Executive Order #61. 
• As proposed, this project would remove and fragment forest that is part of a large 
contiguous forest tract and may reduce the habitat value of the entire forest 
stretch.

Over 2/3 of the proposed development occurs in the non- wooded areas.  The remaining 
1/3 is positioned in the southern most section of forested area (north of Stockley Road) 
where the designer will attempt to limit street and infrastructure grading so as to disturb 
as few trees as possible.  The continuity of the remaining forested area should not be 
compromised. 
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The following are a complete list of comments received by State agencies: 

Office of State Planning Coordination – Contact: Ann Marie Townshend 739-3090 
This project represents a major land development that will result in 233 residential units 
in an Investment Level 4 area according to the 2004 Strategies for State Policies and 
Spending. This project is also located outside of a designated growth area in relevant 
municipal and county certified comprehensive plans. Investment Level 4 indicates where 
State investments will support agricultural preservation, natural resource protection, and 
the continuation of the rural nature of these areas. New development activities and 
suburban development are not supported in Investment Level 4 areas. These areas are 
comprised of prime agricultural lands and environmentally sensitive wetlands and 
wildlife habitats, which should be, and in many cases have been preserved. 

From a fiscal responsibility perspective, development of this site is likewise 
inappropriate. The cost of providing services to development in rural areas is an 
inefficient and wasteful use of the State’s fiscal resources. The project as proposed is 
likely to bring more than 580 new residents to an area where the State has no plans to 
invest in infrastructure upgrades or additional services. These residents will need access 
to such services and infrastructure as schools, police, and transportation. To provide some 
examples, the State government funds 100% of road maintenance and drainage 
improvements for the transportation system, 100% of school transportation and 
paratransit services, up to 80% of school construction costs, and about 90% of the cost of 
police protection in the unincorporated portion of Sussex County where this development 
is proposed. Over the longer term, the unseen negative ramifications of this development 
will become even more evident as the community matures and the cost of maintaining 
infrastructure and providing services increases. 
Because the development is inconsistent with the Strategies for State Policies and 
Spending, the State is opposed to this proposed subdivision. 

Comments acknowledged. 

Division of Historic and Cultural Affairs (DHCA)– Contact: Alice Guerrant 739- 
5685

The DHCA does not approve of this development because it is in State Investment Level 
4 and will result in a loss of the historic agricultural and silvicultural landscape in this 
area and probably in the loss of archaeological sites, as well as producing adverse noise 
and visual effects on nearby late-19th-century and early-20th-century farmsteads and 
houses.

There is nothing known within the parcel. There are two properties within sight of the 
open part of this parcel (S-2916 and S-2918). Beers Atlas of 1868 shows the C.S. Layton 
House and the S.P. Martin House (probably a tenant house) within the parcel possibly. 
The USGS maps from 1917 and 1918 for this area show no houses remaining in the 
parcel. There may be archaeological resources relating to these two houses. There are 
also areas of high and medium potential for prehistoric-period archaeological sites. 
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If this project proceeds, DHCA would appreciate the opportunity of checking the area to 
see if in fact any sites exist and to learn something about their location and character prior 
to any ground-disturbing activity. 

Comments acknowledged. 

Department of Transportation – Contact: Bill Brockenbrough 760-2109 

Ocean Atlantic Associates, seeks to develop 233 single-family detached houses on an 
approximately 215.23-acre assemblage of parcels (Tax Parcels 2-34-5.00-30.00 and 2-34- 
5.00-33.00). The land is located on both sides of Stockley Road (Sussex Road 280), with 
frontage on Cool Spring Road (Sussex Road 290) and Forest Road (Sussex Road 292) 
north of Stockley Road. The land is zoned AR-1 and would be developed under the 
County’s cluster development option. A traffic impact study is in progress 

This development is proposed for an area designated as Level 4 under the Strategies for 
State Policies and Spending. The Strategies for State Policies and Spending have 
deemed the type of development being proposed inappropriate for this area. As part of 
our commitment to support the Strategies, DelDOT refrains from participating in the cost 
of any road improvements needed to support this development and is opposed to any road 
improvements that will substantially increase the transportation system capacity in this 
area. DelDOT will only support taking the steps necessary to preserve the existing 
transportation infrastructure and make whatever safety and drainage related 
improvements are deemed appropriate and necessary. The intent is to preserve the open 
space, agricultural lands, natural habitats and forestlands that are typically found in Level 
4 Areas while avoiding the creation of isolated development areas that cannot be served 
effectively or efficiently by public transportation, emergency responders, and other public 
services.

DelDOT strongly supports new development in and around existing towns and 
municipalities and in areas designated as growth zones in approved Comprehensive 
Plans. We encourage the use of transfer of development rights where this growth 
management tool is available. 

If this development proposal is approved, notwithstanding inconsistencies with the 
relevant plans and policies, DelDOT will provide technical review and comments. 

Comments acknowledged. 

The Department of Natural Resources and Environmental Control – Contact: 
Kevin Coyle 739-9071 

This project is proposed for an Investment Level 4 area as defined by the Strategies for 
State Policies and Spending and is also located outside of a designated growth area in the 
relevant municipal and county certified comprehensive plans. According to the 
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Strategies this project is inappropriate in this location. In Investment Level 4 areas, the 
State’s investments and policies, from DNREC’s perspective, should retain the rural 
landscape and preserve open spaces and farmlands. Open space investments should 
emphasize the protection of critical natural habitat and wildlife to support a diversity of 
species, and the protection of present and future water supplies. Open space investments 
should also provide for recreational activities, while helping to define growth areas. 
Additional state investments in water and wastewater systems should be limited to 
existing or imminent public health, safety or environmental risks only, with little 
provision for additional capacity to accommodate further development. 
With continued development in Investment Level 4 areas, the State will have a difficult, 
if not impossible, time attaining water quality (e.g., TMDLs) and air quality (e.g., nonattainment areas 
for ozone and fine particulates) goals. Present and future investments in green infrastructure, as 
defined in Governor Minner’s Executive Order No. 61, will be 
threatened. DNREC strongly supports new development in and around existing towns 
and municipalities and in areas designated as growth zones in certified Comprehensive 
Plans. We encourage the use of transfer of development rights where this growth 
management tool is available. 

This particular development certainly compromises the integrity of the State Strategies 
and the preservation goals inherent in many of DNREC’s programs. Of particular 
concern are: the project impacts all three layers of the Green Infrastructure map 
(cropland, forest, and natural resources), and loss/fragmentation of 45 out of 141 acres of 
forest. While mitigating measures such as conservation design, central wastewater 
systems instead of individual on-site septic systems, and other best management practices 
may help mitigate impacts from this project, not doing the project at all is the best avenue 
for avoiding negative impacts. As such, this project will receive no financial, technical or 
other support of any kind from DNREC. Any required permits or other authorizations for 
this project shall be considered in light of the project’s conflict with our State growth 
strategies.

Comments acknowledged.  The designer/developer has attempted to utilize the BMP’s 
as outlined by DNREC – clusters of smaller lots, central wastewater, large wetland 
buffers and green technology BMP’s for stormwater management. 

Green Infrastructure 

Portions or all of the lands associated with this proposal are within the Livable Delaware 
Green Infrastructure area established under Governor Minner's Executive Order #61 that 
represents a network of ecologically important natural resource lands of special state 
conservation interest. 

Green infrastructure is defined as Delaware’s natural life support system of parks and 
preserves, woodlands and wildlife areas, wetlands and waterways, productive agricultural 
and forest land, greenways, cultural, historic and recreational sites and other natural areas 
all with conservation value. Preserving Delaware’s Green Infrastructure network will 
support and enhance biodiversity and functional ecosystems, protect native plant and 
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animal species, improve air and water quality, prevent flooding, lessen the disruption to 
natural landscapes, provide opportunities for profitable farming and forestry enterprises, 
limit invasive species, and foster ecotourism. 

Voluntary stewardship by private landowners is essential to green infrastructure 
conservation in Delaware, since approximately 80 percent of the State’s land base is in 
private hands. It is in that spirit of stewardship that the Department appeals to the 
landowner and development team to protect sensitive resources through an appropriate 
site design. 

Comments acknowledged. 

Soils 

According to the soil survey update, over half of the soils on subject parcel are wetland 
associated (hydric) Hurlock or Mullica soils. These soils have severe limitations for 
development.

Comments acknowledged.  The designer is working with a environmental and 
geotechnical consultant to evaluate the soils for use in wastewater treatment, stormwater 
management and structural support. 

Wetlands

Statewide Wetland Mapping Project (SWMP) maps indicate the presence of palustrine 
wetlands on this parcel. Development activities should be avoided in the northeastern 
portion of the property as it holds majority of the wetlands on site. 

These wetlands provide water quality benefits, attenuate flooding and provide important 
habitat for plants and wildlife. Vegetated buffers of no less than 100 feet should be 
employed from the edge of the wetland complex. The developer should note that both 
DNREC and Army Corps of Engineers discourage allowing lot lines to contain wetlands 
to minimize potential cumulative impacts resulting from unauthorized and/or illegal 
activities and disturbances that can be caused by homeowners. 

An environmental wetlands assessment has been performed.  This site is being designed 
with a minimum 25’ buffer zones from all potential jurisdictional wetlands.  It is our 
intent to maximize the buffer zones where feasible. 

Wetland Permitting Information 

Impacts to palustrine wetlands are regulated by the Army Corps of Engineers through 
Section 404 of the Clean Water Act. In addition, individual 404 permits and certain 
Nationwide Permits from the Army Corps of Engineers also require 401 Water Quality 
Certification from the DNREC Wetland and Subaqueous Land Section and Coastal Zone 
Federal Consistency Certification from the DNREC Division of Soil and Water 
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Conservation, Delaware Coastal Programs Section. Each of these certifications 
represents a separate permitting process. 

Because there is strong evidence that federally regulated wetlands exist on site, a wetland 
delineation, in accordance with the methodology established by the Corps of Engineers 
Wetlands Delineation Manual, (Technical Report Y-87-1) should be conducted. Once 
complete, this delineation should be verified Corps of Engineers through the 
Jurisdictional Determination process. 

To find out more about permitting requirements, the applicant is encouraged to attend a 
Joint Permit Process Meeting. These meetings are held monthly and are attended by 
federal and state resource agencies responsible for wetland permitting. Contact Denise 
Rawding at (302) 739-4691 to schedule a meeting. 

See comment above. 

Impervious Cover 

Since residential development significantly increases the amount of impervious cover - 
leading to large volumes of contaminant-laden runoff which ultimately drain into streams 
or waterways - the applicant is strongly urged to pursue both natural and constructed Best 
Management Practices (BMPs) to reduce such impacts. Reducing the amount of 
impervious surfaces by planting more trees and/or the use of pervious paving surfaces 
(“pavers”) in lieu of asphalt or concrete, are examples of ways to reduce such impacts. 
Research has consistently shown that once a watershed exceeds a threshold of 10 percent 
imperviousness, water and habitat quality irreversibly decline. 

Comment acknowledged.  Supplemental planting and use of pavers for cul-de-sac’s and 
driveways are emphasized in the design process.  

ERES Waters 

This project is located adjacent to receiving waters of Inland Bays designated as waters 
having Exceptional Recreational or Ecological Significance (ERES). ERES waters are 
recognized as special assets of the State, and shall be protected and/ or restored, to the 
maximum extent practicable, to their natural condition. Provisions in Section 11.5 of 
Delaware’s “Surface Water Quality Standards” (as amended August 11, 1999), specify 
that all designated ERES waters and receiving tributaries develop a “pollution control 
strategy” to reduce non-point sources of nutrient runoff through implementation of 
Best Management Practices (BMPs). Best Management Practices as defined in 
subsection 11.5(e) of this section, expressly authorizes the Department to provide 
standards for controlling the addition of pollutants and reducing them to the greatest 
degree practicable, or where attainable, a standard requiring no discharge of pollutants. 

Comments acknowledged. 
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TMDLs

Total Maximum Daily Loads (TMDLs) for nitrogen and phosphorus have been 
promulgated through regulation for the Inland Bays Watershed. A TMDL is the 
maximum level of pollution allowed for a given pollutant below which a “water quality 
limited water body” can assimilate and still meet water quality standards to the extent 
necessary to support use goals such as, swimming, fishing, drinking water and shell fish 
harvesting. Although TMDLs are required by federal law, states develop and implement 
standards to support these desired use goals. This project is located in the low reduction 
area requiring a 40 percent reduction in both nitrogen and phosphorus. 

Mr. Lyle Jones will be contacted during the final design phase for information pertaining 
to the TMDLs. 

Wastewater, Open Space and Compliance with TMDLs through the PCS 

Significant nitrogen and phosphorus loading reductions must be realized from all sources, 
including community onsite wastewater systems. The Department has developed 
performance standards for on-site wastewater treatment and disposal systems that have 
been presented as a part of the proposed Pollution Control Strategy (PCS). Upon 
promulgation of the proposed PCS regulation, new and existing wastewater disposal 
systems will be required to significantly reduce nitrogen and phosphorus loading in the 
Inland Bays watershed and meet “performance standards.” The standards would require 
(where applicable) nitrogen and phosphorus loading not exceed average annual discharge 
concentration levels of 5 and 2 mg/l for nitrogen and phosphorus, respectively. 

The proposed Pollution Control Strategy would also require the completion of a nutrient 
budget for the proposed project in order to estimate how nutrient loads will change with 
the development of the parcel. The applicant should be made aware that the inclusion of 
stormwater management, wastewater treatment, buffers and wetlands as metrics for open 
space calculations, may understate the actual nutrient runoff as calculated from the 
nutrient budget. 

Currently, we request that in order to verify your project’s compliance with specified 
TMDL loading rates, a full nutrient budget be calculated. Please contact Lyle Jones of 
Watershed Section at 739-4590 for the acceptable protocol. 

Mr. Lyle Jones will be contacted during the final design phase for information pertaining 
to the TMDLs. 

Water Supply 

Should an on-site public well be needed, it must be located at least 150 feet from the 
outermost boundaries of the project. The Division of Water Resources will consider 
applications for the construction of on-site wells provided the wells can be constructed 
and located in compliance with all requirements of the Regulations Governing the 
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Construction and Use of Wells. A well construction permit must be obtained prior to 
constructing any wells. 

Should dewatering points be needed during any phase of construction, a dewatering well 
construction permit must be obtained from the Water Supply Section prior to construction 
of the well points. In addition, a water allocation permit will be needed if the pumping 
rate will exceed 50,000 gallons per day at any time during operation. 

All well permit applications must be prepared and signed by licensed water well 
contractors, and only licensed well drillers may construct the wells. Please factor in the 
necessary time for processing the well permit applications into the construction schedule. 
Dewatering well permit applications typically take approximately four weeks to process, 
which allows the necessary time for technical review and advertising. 
Should you have any questions concerning these comments, please contact Rick Rios at 
302-739-9944.

Comments acknowledged. 

Sediment and Erosion Control/Stormwater Management 

A detailed sediment and stormwater plan will be required prior to any land disturbing 
activity taking place on the site. The plan review and approval as well as construction 
inspection will be coordinated through Sussex Conservation District. Contact Jessica 
Watson at (302) 856-7219 for details regarding submittal requirements and fees. 

As of April 11, 2005, stormwater best management practices must also consider water 
quality as well as quantity in impaired water bodies. 

All stormwater management practices will meet the requirements of the Sussex 
Conservation District (SCD) and DNREC.  A detailed report with narrative will 
accompany the Stormwater Management and Erosion & Sediment Control Plans 
submitted to SCD.  A meeting will be set up with SCD to discuss outfalls and 
predevelopment drainage areas. 

Drainage

The Drainage Section requests all existing ditches on the property be checked for 
function and cleaned if needed prior to the construction of homes. Wetland permits may 
be required before cleaning ditches. 
The Drainage Section requests that all precautions be taken to ensure the project does not 
hinder any off site drainage upstream of the project or create any off site drainage 
problems downstream by the release of on site storm water. 
The Drainage Section strongly recommends any drainage conveyance between two 
parcels within a subdivision be dedicated as a drainage easement and such easement be 
designated as passive open space, not owned by individual landowners. The easement 
should be of sufficient width to allow for future drainage maintenance as described 
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below. 
Along an open ditch or swale, the Drainage Section recommends a maintenance 
equipment zone of 25 feet measured from the top of bank on the maintenance 
side, and a 10-foot setback zone measured from top of bank on the nonmaintenance side. 
These zones should be maintained as buffers to aid in the 
reduction of sediment and nutrients entering into the drainage conveyance. 
Grasses, forbs and sedges planted within these zones should be native species, 
selected for their height, ease of maintenance, erosion control, and nutrient uptake 
capabilities. Trees and shrubs planted within the maintenance zone should be 
native species spaced to allow for drainage maintenance at maturity. Trees should 
not be planted within 5 feet of the top of ditch to avoid future blockages from 
roots.
Along a stormwater pipe, the Drainage Section recommends a maintenance 
equipment zone of 15 feet on each side of the pipe as measured from the pipe 
centerline. This zone should be maintained as buffers to aid in the reduction of 
sediment and nutrients entering into the drainage conveyance. Grasses, forbs and 
sedges planted within these zones should be native species selected for their 
height, ease of maintenance, erosion control, and nutrient uptake capabilities. 
Trees and shrubs planted within the maintenance zone should be spaced to allow 
for drainage maintenance at maturity. 

The Drainage Section recommends any drainage/utility easement owned by a individual 
landowner should not have structures, decks, buildings, sheds, kennels, fences or trees 
within the drainage easement to allow for future drainage maintenance. 

Comments acknowledged.  The designer will contact Brooks Cahall from the Drainage 
Division to verify if tax ditches exist on the site.  If they do exist the appropriate 
measures will be taken at the direction of the Division. 

Forests 

According to 2002 aerial photos there is a large forested area within this parcel that is a 
component of a contiguous stretch of forest. Large contiguous stretches of forest like this 
not only provide important water and air quality benefits, but provide important habitat 
for many wildlife species that depend on interior forest. Clearing portions of the forest 
within the parcel may reduce the habitat value of the entire forest stretch. Invasive 
species such as Multiflora rose, Japanese honeysuckle or autumn olive can quickly 
inhabit edges and displace native species. Once established, invasive species are hard to 
eradicate. Furthermore, the Department discourages the removal of trees for stormwater 
and/or wastewater facilities. 

Forested areas on-site set aside for conservation purposes should be placed into a 
permanent conservation easement or other binding protection. These areas should be 
clearly marked and delineated so that residents understand their importance and so that 
homeowner activities do not infringe upon these areas. 
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Over 2/3 of the proposed development occurs in the non- wooded areas.  The remaining 
1/3 is positioned in the southern most section of forested area (north of Stockley Road) 
where the designer will attempt to limit street and infrastructure grading so as to disturb 
as few trees as possible.  The continuity of the remaining forested area should not be 
compromised. 

Open Space 

PLUS materials indicate that 88.15 acres are proposed for open space. In areas set aside 
for passive open space, the developer is encouraged to consider establishment of 
additional forested areas or meadow-type grasses. Once established, these ecosystems 
provide increased water infiltration into groundwater, decreased run-off into surface 
water, air quality improvements, and require much less maintenance than traditional turf 
grass, an important consideration if a homeowners association will take over 
responsibility for maintenance of community open spaces. 

Open space containing forest and/or wetlands should be placed into a permanent 
conservation easement or other permanent protection mechanism. Conservation areas 
should also be demarked to avoid infringement by homeowners. 

Comments acknowledged.

Rare Species 

Delaware Natural Heritage Program staff have not surveyed this parcel, so it is unknown 
if there are any state-rare or federally listed plants, animals or natural communities at or 
adjacent to this project site. Their program botanist and zoologist requests the opportunity 
to survey the forested and wetland resources which could potentially be impacted by the 
project. Their observations would allow the program to make more informed comments 
on this project and would allow the applicant the opportunity to reduce potential impacts 
to rare species. Please contact Bill McAvoy or Kitt Heckscher at (302) 653-2880 to set up 
a site visit. 

The designer/developer will initiate the appropriate visits with Department personnel 
during the final design phase of the project. 

Potential Hunting Issue 

Because the project parcel is part of a larger forest block, legal hunting activities may 
take place on adjacent properties. Hunting within 100 yards of a dwelling is prohibited 
and the applicant may want to contact adjacent landowners to determine if this is going to 
be an issue. In effect, the adjacent landowner will be losing 100 yards of their property 
for hunting if there is not a buffer between lot lines and the adjacent property line. 

Comments acknowledged.
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Nuisance Waterfowl 

Stormwater management ponds that remain in the site plan may attract waterfowl like 
resident Canada geese and mute swans. High concentrations of waterfowl in ponds 
create water-quality problems, leave droppings on lawn and paved areas and can become 
aggressive during the nesting season. Short manicured lawns around ponds provide an 
attractive habitat for these species. We recommend native plantings of tall grasses, 
wildflowers, shrubs, and trees at the edge and within a buffer area (50 feet) around the 
perimeter. Waterfowl do not feel safe when they can not see the surrounding area for 
possible predators. These plantings should be completed as soon as possible as it is easier 
to deter geese when there are only a few than it is to remove them once they become 
plentiful. The Division of Fish and Wildlife does not provide goose control services, and 
if problems arise, residents or the home-owners association will have to accept the burden 
of dealing with these species (e.g., permit applications, costs, securing services of 
certified wildlife professionals). Solutions can be costly and labor intensive; however, 
with proper landscaping, monitoring, and other techniques, geese problems can be 
minimized. 

Comments acknowledged.

Solid Waste 

Each Delaware household generates approximately 3,600 pounds of solid waste per year. 
On average, each new house constructed generates an additional 10,000 pounds of 
construction waste. Due to Delaware's present rate of growth and the impact that growth 
will have on the state's existing landfill capacity, the applicant is requested to be aware of 
the impact this project will have on the State’s limited landfill resources and, to the extent 
possible, take steps to minimize the amount of construction waste associated with this 
development.

Comments acknowledged.

Air Quality 

Once complete, vehicle emissions associated with this project are estimated to be 17.9 
tons (35,763.1 pounds) per year of VOC (volatile organic compounds), 14.8 tons 
(29,609.4 pounds) per year of NOx (nitrogen oxides), 10.9 tons (21,846.4 pounds) per 
year of SO2 (sulfur dioxide), 1.0 ton (1,944.7 pounds) per year of fine particulates and 
1,495.8 tons (2,991,535.1 pounds) per year of CO2 (carbon dioxide). 

However if this project is in a level 4 area, mobile emission calculations should be 
increased by 118 pounds for VOC emissions for each mile outside the designated 
growth areas per household unit; by 154 pounds for NOx; and by 2 pounds for 
particulate emissions. A typical development of 100 units that is planned 10 miles 
outside the growth areas will have additional 59 tons per year of VOC emissions, 77 
tons per year of NOx emissions and 1 ton per year of particulate emissions versus the 



element design group 
34634 bay crossing blvd. suite a       lewes, de 19958 

p 302.645.0777      f 302.645.0177     info@elementdg.com 

Page 12 of 17

same development built in a growth area (level 1,2 or 3). 

Emissions from area sources associated with this project are estimated to be 7.2 tons 
(14,424.9 pounds) per year of VOC (volatile organic compounds), 0.8 ton (1,587.2 
pounds) per year of NOx (nitrogen oxides), 0.7 ton (1,317.1 pounds) per year of SO2 
(sulfur dioxide), 0.8 ton (1,699.7 pounds) per year of fine particulates and 29.2 tons 
(58,475.2 pounds) per year of CO2 (carbon dioxide). 

Emissions from electrical power generation associated with this project are estimated to 
be 2.9 tons (5,717.0 pounds) per year of NOx (nitrogen oxides), 9.9 tons (19,885.2 
pounds) per year of SO2 (sulfur dioxide) and 1,466.5 tons (2,933,059.9 pounds) per year 
of CO2 (carbon dioxide). 

VOC   NOx   SO2   PM2.5   CO2 
Mobile    17.9   14.8   10.9   1.0   1495.8 
Residential   7.2   0.8   0.7   0.8   29.2 
Electrical Power    2.9   9.9     1466.5 
TOTAL    25.1   18.5   21.5   1.8  
 2991.5 

For this project the electrical usage via electric power plant generation alone totaled to 
produce an additional 2.9 tons of nitrogen oxides per year and 9.9 tons of sulfur dioxide 
per year. 

A significant method to mitigate this impact would be to require the builder to construct 
Energy Star qualified homes. Every percentage of increased energy efficiency translates 
into a percent reduction in pollution. Quoting from their webpage, 
http://www.energystar.gov/: 

“ENERGY STAR qualified homes are independently verified to be at least 30% more 
energy efficient than homes built to the 1993 national Model Energy Code or 15% more 
efficient than state energy code, whichever is more rigorous. These savings are based on 
heating, cooling, and hot water energy use and are typically achieved through a 
combination of: 

building envelope upgrades, 
high performance windows, 
controlled air infiltration, 
upgraded heating and air conditioning systems, 
tight duct systems and 
upgraded water-heating equipment.” 

The DNREC energy office is in the process of training builders in making their structures 
more energy efficient. The Energy Star Program is excellent way to save on energy costs 
and reduce air pollution. We highly recommend this project development and other 
residential proposals increase the energy efficiency of their homes. 
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It is also recommended that the home builders offer geothermal and photo voltaic energy 
options. Applicable vehicles should use retrofitted diesel engines during construction. 
The development should provide tie-ins to the nearest bike paths and links to mass 
transport system, and fund a lawnmower exchange program for their new occupants. 

Comments acknowledged.

State Fire Marshal’s Office – Contact: Duane Fox 302-856-5298 

These comments are intended for informational use only and do not constitute any type of 
approval from the Delaware State Fire Marshal’s Office. 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): 

a. 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. (Assembly) 
Where a water distribution system is proposed for single family dwellings 
it shall be capable of delivering at least 500 gpm for 1-hour duration, at 
20-psi residual pressure. Fire hydrants with 1000 feet spacing on centers 
are required. (One & Two- Family Dwelling) 
Where a water distribution system is proposed for the site, the 
infrastructure for fire protection water shall be provided, including the size 
of water mains for fire hydrants and sprinkler systems. 

b. Fire Protection Features: 
All structures over 10,000 Sq. Ft. aggregate will require automatic 
sprinkler protection installed. 
Buildings greater than 10,000 sq.ft., 3-stories of more or over 35 feet, or 
classified as High Hazard, are required to meet fire lane marking 
requirements. 
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 

c. 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. This means that 
the access road to the subdivision from Stockley Road and Cool Spring 
Road must be constructed so fire department apparatus may negotiate it. 
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. 
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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. 

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

e. 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 (NFPA) 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 

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.delawarestatefiremarshal.com, technical services link, plan 
review, applications or brochures. 

Comments acknowledged.

Department of Agriculture - Contact: Milton Melendez 698-4500 

The proposed development is in an area designated as Level 4 under the Strategies for State Policies and 
Spending. The Strategies and the Sussex County Comprehensive Plan do not support this type of 
isolated development in this area. The intent of these plans is to preserve the agricultural lands, 
forestlands, recreational uses, and open spaces that are 
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preferred uses in Level 4 areas. The Department of Agriculture opposes the proposed 
development which conflicts with the preferred land uses, making it more difficult for 
agriculture and forestry to succeed, and increases the cost to the public for services and 
facilities.  The Department of Agriculture opposes this project because it negatively impacts those 
land uses that are the backbone of Delaware’s resource industries - agriculture, forestry, horticulture - 
and the related industries they support.  

The Department of Agriculture and the Department of Natural Resource and Environmental 
Control, along with other partners developed the State’s “Green Infrastructure” Investment 
Strategy. This strategy identifies high-value cropland, forestland and natural resource lands 
for preservation and conservation. This proposed development site is designated as high 
value cropland, forestland and natural resource lands on the Green Infrastructure Investment 
Strategy. In other words, in addition to their location in a rural area, due to their soil quality 
and other significant factors, these lands have been further designated by the State for 
conservation and preservation. 

Furthermore, often new residents of developments like this one, with little understanding or 
appreciation for modern agriculture and forestry, find their own lifestyles in direct conflict with the 
demands of these industries. Often these conflicts result in compromised health and safety; one 
example being decreased highway safety with farm equipment and cars competing on rural roads. 
The crucial economic, environmental and open space benefits of agriculture and forestry are 
compromised by such development. We oppose the creation of isolated development areas that are 
inefficient in terms of the full range of public facilities and services funded with public dollars. Public 
investments in areas such as this are best directed to agricultural and forestry preservation. 

The Delaware Department of Agriculture supports growth which expands and builds on 
existing urban areas and growth zones in approved State, county and local plans. Where 
additional land preservation can occur through the use of transfer of development rights, and other 
land use measures, we will support these efforts and work with developers to 
implement these measures. If this project is approved we will work with the developers to 
minimize impacts to the agricultural and forestry industries. 

Comments acknowledged.

Public Service Commission - Contact: Andrea Maucher 739-4247 

Any expansion of natural gas or installation of a closed propane system must fall within 
Pipeline Safety guidelines. Contact: Malak Michael at (302) 739-4247. 

Application notes “Tidewater – CPCN request is in process.” No Application for the 
subject parcels has been filed by Tidewater; however, Artesian has a CPCN Application 
pending before the Commission that includes parcel no, 234-5.00-30.00. 

The developer is coordinating with the two utilities listed above to determine the best 
source for wastewater treatment and water supply.   
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Delaware State Housing Authority – Contact Karen Horton 739-4263 
This proposal is to develop 233 units on 215 acres located on both sides of Stockley 
Road, between Forrest Road and Cool Spring Road, east of Andersons Corner. 
According to the State Strategies Map, the proposal is located in an Investment Level 4. 
As a general planning practice, DSHA encourages residential development in areas where 
residents will have proximity to services, markets, and employment opportunities such as 
Investment Level 1 and 2 areas outlined in the State Strategies Map. The proposal is 
located in an area targeted for agricultural and natural resource protection, and therefore 
inconsistent with where the State would like to see new residential development. 

Comments acknowledged. 

Sussex County – Contact: Richard Kautz 855-7878 

The application should note that within the site there is a 400 foot deep zone of General 
Residential fronting along Forest Road (Road 292). Concerning the site design, this is 
one of the first projects to locate all lots with direct access to open space. 

This fiscal year Sussex County will be considering implementation of a Source Water 
Protection Program required by the State. Depending on the requirements adopted by the 
County Council this project might be affected. Any well location should insure that the 
wellhead protection area is entirely on site. 

Because this project is an AR-1 Cluster subdivision, the developer must include in the 
application a plan for the management of all open space. Also, the developer must 
document for the Planning and Zoning Commission how the proposed development: 
provides for a total environment and design which are superior to that which would be 
allowed under the standard lot option; preserves the natural environment and historic or 
archeological resources; and, will not have an adverse effect on any of the items included 
under Ordinance Number 1152 (County Code 99-9C). These issues can be addressed by 
including in the application an explanation of how the developer plans to mitigate the 
issues raised by the State agencies. 

The Sussex County Engineer Comments: 

The project proposes to develop using a private central community wastewater system. 
We recommend that the wastewater system be operated under a long-term contract with a 
capable wastewater utility that meets TMDL limits for Delaware's Inland Bays. In 
addition, we recommend they have a wastewater utility provider prior to approving the 
project. The proposed project is located outside of the Inland Bays Planning area where 
Sussex County expects to provide sewer service. Sussex County requires design and 
construction of the collection and transmission system to meet Sussex County sewer 
standards and specifications. A review and approval of the treatment and disposal system 
by the Sussex County Engineering Department is also required and plan review fees may 
apply. Disposal fields should not be counted as open space. Wastewater disposal fields 
should be clearly identified on recorded plots and separated from lot area. 
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If Sussex County ever provides sewer service, it is required that the treatment system be 
abandoned and a direct connection made to the County system at the developers and/or 
homeowners association expense. 

Submission and approval of a sewer Concept Plan is not required. 

For question regarding these comments, contact Rob Davis, Sussex County Engineering 
Department at (302) 855-7820. 

Comments acknowledged.

Upon your review of the above, should you have any questions or require additional information, 
please do not hesitate to contact this office at 302.645.0777.  Thank you. 

Sincerely,        
Element Design Group      

Douglas M. Warner, PE        

Cc:  Sussex County Council 
Mark Chura, OAA (w/enc.), File
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 Dennett E. Pridgeon, CFPS, CFPE, CFI, Sr. Fire Protection Specialist 
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 AGENCY PHONE NUMBERS:  302-856-5298, Fax:  302-856-5800 

 

 RE: COOL SPRING MEADOWS (2019-24) 

 

 
 The reasons and conditions applied to this project and their sources are itemized below: 

******************************************************************************************************* 

 

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): 

 

a. 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.  (Assembly) 

➢ Where a water distribution system is proposed for single-family dwellings it shall be capable of 

delivering at least 500 gpm for 1-hour duration, at 20-psi residual pressure.  Fire hydrants with 

1000 feet spacing on centers are required.  (One & Two- Family Dwelling) 

➢ Where a water distribution system is proposed for the site, the infrastructure for fire protection 

water shall be provided, including the size of water mains for fire hydrants and sprinkler 

systems. 

 

b. Fire Protection Features: 

➢  

 

c. 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.  This 



means that the access road to the subdivision from Stockley Rd must be constructed so fire 

department apparatus may negotiate it. 

➢ 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.  Bayberry and Point both exceed the 300 

feet limit. 

➢ 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. 

 

d. Gas Piping and System Information: 

➢ Provide type of fuel proposed, and show locations of bulk containers on plan. 

 

e. 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 (NFPA) 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 

 

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. 

 

 

 

THIS DOCUMENT IS INFORMATIONAL ONLY, AND DOES NOT CONSTITUTE ANY 

TYPE OF APPROVAL FROM THE DELAWARE STATE FIRE MARSHAL’S OFFICE 

http://www.statefiremarshal.delaware.gov/
http://www.statefiremarshal.delaware.gov/
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STRATUS ESTATES (f/k/a Cool Spring Meadows) 

Project Information 
 

Owner:   Fusco Properties, LP 

Developer:   Fusco Properties, LP 

Engineer:   The Kercher Group, Inc. 

 

Project Description 

 

Physical Location: Located at the Northwest corner of SCR 290 (Cool Spring Road) 

and SCR 280 (Stockley Road) 

Tax Parcel #:   234-5.00-30.00 

Acreage:  187.93 Acres 

Current Zoning:  AR-1 

Proposed:  AR-1 (Cluster Development) 

Current Land Use:  Agriculture 

Proposed Land Use:  Residential Community 

 

Proposed Units 

 

Single Family Lots:  226 Lots 

 

AR-1 Proposed Zoning Requirements 

 

Front Yard Setback:   25 FT 

Corner:   15 FT 

Side Yard Setback:   10 FT 

Rear Yard Setback:   10 FT 

Minimum Lot Area:   7,500 SQFT. 

Minimum Lot Width:   60 FT 

Minimum Lot Depth:   100 FT 

Maximum Building Height:  42 FT 

 

Proposed Land Use Areas 

 

Single Family Lots:   40.89 Acres (21.76%) 

Right of Way:     7.77 Acres (4.13%) 

Wetlands:   21.93 Acres (15.75%) 

Other SWM/Open Space:           117.34 Acres (58.36%) 

 

Utility Provider 

 

Water   Artesian 

Sewer   Artesian 





 

1 
 

EXECUTIVE SUMMARY 

 

 

1. Land Use & Zoning 

 

A. Stratus Estates (f/k/a Cool Spring Meadows), a Cluster Subdivision. 

 

B. The property is located on the Northeast corner of Stockley Road and Cool 

Spring Road. 

 

C. The Owner of the property is Fusco Properties, LP. 

 

D. The property is currently zoned Agricultural Residential (AR-1). 

 

E. The proposed application is a request for a Cluster Subdivision. 

 

F. The property is located in the Level 4 Area of the 2015 & 2020 State Strategies 

Map. 

 

G. The property is located within the Low Density Area on the 2019 

Comprehensive Plan. 

 

2. Land Utilization 

 

A. The total acreage of the property is 187.93 acres of land. 

 

B. The proposed community is designed for 226 single-family lots on 40.89 acres 

with 117.34 acres of storwmater management/open space, 7.77 acres of right-

of-way and 21.93 acres of wetlands.     

 

C. The applicant requests a Cluster Subdivision. 

 

D. The number of units proposed is 226 single family lots with a site density of 

1.20 units/acre.  

 

E. The access for the proposed community off Stockley Road. 

 

F. The property has 21.93 acres of wetlands located on site.  The wetlands will 

remain undisturbed and be protected by a 50’ buffer. 

 

G. As proposed, the community will have active and passive open space. 

 

1. North Side: 

a. Pool; 

b. Clubhouse; 

c. Tot lot; 
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d. Sidewalks (both sides of the streets);  

e. Walking trail in the woods ( ¼ mile to ½ mile); and 

f. Bus Stop. 

 

2. South Side: 

a. Sidewalks (both sides of the streets); and 

b. Tot lot. 

 

H. The project was presented to PLUS on July 24, 2019 and comments were 

received from the Office of State Planning on August 21, 2019.  A response 

was filed to those comments on December 2, 2019. 

 

3. Environmental 

 

A. The property contains 21.93 acres of wetlands. 

 

B. The property contains 126.37 acres of existing woods (8.24 acres on the south 

and 118.13 acres on the north).  As proposed on the preliminary plan, none of 

the woods on the south will be disturbed and 14.33 acres on the north side of 

Stockley Road will be removed. 

 

C. The property is not located within a Wellhead Protection Area. 

 

D. The property is located in a Fair Groundwater Recharge Area. 

 

 

4. Traffic 

 

A. The developer will make the improvements outlined in the PLUS report. 

 

B. The developer will work closely with DelDOT regarding the entrance on 

Stockley Road and will meet DelDOT road design standards for the entrance 

and DelDOT required improvements. 

 

 

5. Civil Engineering  

 

A. The internal roads will be privately maintained and will meet Sussex County 

Design Standards. 

 

B. Drinking water and fire protection water will be provided by Artesian Water 

Company, Inc. 

 

C. Sanitary Sewer service will be provided by Artesian Water Company, Inc. 
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D. The stormwater management system will meet all State, County and 

Conservation District requirements through a combination of Best Management 

Practice (BMP) and Best Available Technologies (BAT).  The project consist 

of some infiltration practices as well as traditional wet detention ponds. 

 

E. The project is within the Cape Henlopen School District. 

 

F. Fire Protection will be provided by the Milton Fire Company. 

 

G. Electricity will be provided by Delaware Electric Co-operative. 

 

 

6. County Code Compliance 

 

A. Preliminary Land Use Service Response Letter (December 2, 2019). 

 

B. Sussex County Code, Chapter 115, Article IV (Agricultural Residential 

Districts) 

 

1. Sussex County Code, Chapter 99-9C Summary Response. 

 

2. Sussex County Code, Chapter 115-25, E. Design Requirements for 

Cluster Development. 

 

3. Sussex County Code, Chapter 115-25, F. (3) Planning and Zoning 

Requirements. 

 

 

 









File #; '2-0 

Sussex County Major Subdivision Application J 0 lH5 
Sussex County, Delaware 

Sussex County Planning & Zoning Department 
2 The Circle (P.O. Box 417) Georgetown, DE 19947 

302-855-7878 ph. 302-854-5079 fax 

RECEIVED 

SEP 11 2019 
Type of Application: (please check applicable) 
Standard: 
Cluster: 
ESDDOZ: _ 

Location of Subdivision; 

SUSSEX COUNTY 
PLANNING & ZONING 

NW Corner of SCR 290 (Cool Spring Road) and SCR 280 (Stockley Road) 

roposed Name of Subdivision: 
Cool Spring Meadows 

Tax Map #: 

Zoning: 

234-5.00-30.0 & 33.0 Total Acreage: 187.93 

AR Density: 1.2 

Open Space Acres: 

Water Provider 

106.81 

Artesian 

Applicant Information 

Applicant Name: |Fusco Properties. LP 
Applicant Address: P.O. Box 665 
City: [New Castle 

Phone #: 302.328.6251 

Owner Information 

Owner Name: Fusco Properties, LP 
Owner Address:|P.O. Box 665 
City: [New Castle 

Phone #: 302.328.6251 

Minimum Lot Size: 7,500 Number of Lots: 226 

Sewer Provider: Artesian 

DE State: 
E-mail; Ifrankie@fusc0mana9ement.com 

J ZipCode: 119720 

State:[DE" Zip Code: [19720" 
E-mail: Iirankie@fuscomanagement.com 

Agent/Attornev/Eneineer Information 

Agent/Attorney/Engineer Name: fhe Kercher Group, Inc. 
Agent/Attorney/Engineer Address; 37385 Rehoboth Ave., Unit #11 
City:|Rehoboth Beach | State: [DE 
Phone ft:l302.854.9063 J F-maiMiom@kerchergroup.com 

Zip Code: [19971" 



Check List for Sussex County Major Subdivision Applications 
The following shall be submitted with the application 

^ Completed Application 

^ Provide fifteen (15) copies of the Site Plan or Survey of the property and a PDF (via e-mail) 
o Plan shall show the existing conditions, setbacks, roads, floodplain, wetlands, topography, 

proposed lots, landscape plan, etc. Per Subdivision Code 99-22, 99-23 & 99-24 
o Provide compliance with Section 99-9. 
o Deed or Legal description, copy of proposed deed restrictions, soil feasibility study 

^ Provide Fee $500.00 

Optional - Additional information for the Commission to consider (ex. photos, exhibit 
books, etc.) If provided submit seven (7) copies and they shall be submitted a minimum 
often (10) days prior to the Planning Commission meeting. 

— Please be aware that Public Notice will be sent to property owners within 200 feet of the 
subject site and County staff will come out to the subject site, take photos and place a sign 
on the site stating the date and time of the Public Hearings for the application. 

PLUS Response Letter (if required) 

51% of property owners consent if applicable 

The undersigned hereby certifies that the forms, exhibits, and statements contained in any papers or 
plans submitted as a part of this application are true and correct. 

I also certify that I or an agent on by behalf shall attend all public hearing before the Planning and 
Zoning Commission and any other hearing necessary for this application and that I will answer any 
questions to the best of my ability to respond to the present and future needs, the health, safety, 
morals, convenience, order, prosperity, and general welfare of the inhabitants of Sussex County, 
Delaware. 

Signature of Apolicant/Aaent/Attorney 

Date: 08/05/19 

Date: 08/05/19 

For office use only: ^ j i ^ "X , 
Date Submitted: d | iM I ^ Fee: $500.00 Check #: '3 D I J 
Staff accepting application: CHc/. Application & Case loUU'l A "I '?7t)f'l IU 
Location of property; 

Date of PC Hearing; Recommendation of PC Commission: 

Sussex County Major Subdivision Application 
P a g e  |  2  last updated 12-1-16 































 

 

LEGAL DESCRIPTION FOR LOT LINE ADJUSTMENT 
TAX PARCEL. NO. 234-5.00-30.00 
 
All that certain tract, piece or parcel of land, situate in Indian River Hundred, Sussex 
County, Delaware as shown and described more particularly in accordance with the 
“Record Plan – Lot Line Adjustment” for property known as lands of Fusco Properties, LP 
prepared by The Kercher Group, Inc. dated January 24, 2021 and described more 
particularly as follows, to wit: 
 
South side of Sussex County Road #280 (Stockley Road) 
Beginning at a point on the southerly right of way of Sussex County Road #280 (Stockley 
Road) at the northwesterly property corner with lands of Paul C. Anderson; thence from 
said Point of Beginning and along the following eighteen courses and distances: (1) 
South 19°-32’-32” West, 598.14 feet to a point; (2) North 72°-02’-27” West, 149.62 feet 
to a point; (3) South 19°-35’-33” West, 278.00 feet to a point; (4) North 88°-32’-56” 
West, 274.97 feet to a point; (5) North 88°-11’-56” West, 212.72 feet to a point; (6) 
North 88°-45’-20” West, 299.85 feet to a point; (7) South 83°-42’-52” West, 43.76 feet 
to a point; (8) North 39°-28’-54” West, 46.77 feet to a point; (9) North 30°-51’-24” West, 
55.31 feet to a point; (10) North 29°-14’-53” West, 140.40 feet to a point; (11) North 
29°-25’-54” West, 116.60 feet to a point; (12) North 57°-02’-13” West, 140.74 feet to a 
point; (13) North 36°-11’-53” West, 43.68 feet to a point; (14) North 50°-37’-32” West, 
39.28 feet to a point; (15) North 07°-25’-02” East, 929.43 feet to a point; (16) South 66°-
08’-24” East, 522.04 feet to a point; (17) a curve with a radius of 1,830.00’, an arc length 
of 101.53 feet, a chord bearing of South 67°-43’-45” East, with a chord length of 101.52 
feet to a point; (18) South 69°-19’-07” East, 997.61 feet to a point; to the point and 
Place of Beginning. Containing within said bounds 33.70 acres of land more or less. 
 
North side of Sussex County Road #280 (Stockley Road) 
Beginning at a point on the northerly right of way of Sussex County Road #280 (Stockley 
Road) at the southeasterly property corner with lands of Majorie Bernice Streett, Estate; 
thence from said Point of Beginning and along the following nineteen courses and 
distances: (1) North 22°-03’-02” East, 1570.72 feet to a point; (2) South 72°-15’-01” 
West, 2137.86 feet to a point; (3) North 25°-10’-57” West, 506.14 feet to a point; (4) 
North 34°-27’-52” East, 829.79 feet to a point; (5) North 33°-36’-08” East, 612.30 feet to 
a point; (6) North 33°-08’-41” East, 322.07 feet to a point; (7) North 33°-40’-08” East, 
293.10 feet to a point; (8) North 34°-06’-08” East, 359.17 feet to a point; (9) South 65°-
19’-17” East, 1765.81 feet to a point; (10) South 09°-03’-59” East, 371.47 feet to a point; 
(11) South 62°-33’-04” East, 120.18 feet to a point; (12) South 03°-19’-55” East, 1225.63 
feet to a point; (13) South 69°-27’-09” East, 141.95 feet to a point; (14) South 11°-09’-
33” East, 299.97 feet to a point; (15) South 69°-27’-09” East, 289.97 feet to a point; (16) 
South 10°-58’-28” West, 987.02 feet to a point; (17) South 60°-12’-35” West, 52.11 feet 
to a point; (18) a curve with a radius of 6,470.00’, an arc length of 132.72 feet, a chord 
bearing of South 69°-49’-07” East, with a chord length of 132.09 feet to a point; (19) 



 

 

North 69°-19’-07” East, 1646.89 feet to a point; to the point and Place of Beginning. 
Containing within said bounds 154.23 acres of land more or less. 
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Compliance with Applicable Regulations 

 

I. Compliance with AR-1 (Agricultural Residential District) 

 

The project is located within the AR-1 zone and all lots being created will meet the 

requirements of an AR-1 Cluster Subdivision for lots using a central sewer system. 

 

Density:  The proposed subdivision is in conformity with the Zoning Ordinance which 

allows 2.0 dwelling units per acre based on the gross site area. 

 

 The Gross Site Area is 187.93 acres which allows for a maximum 

density of 375.86 units. 

 The proposed subdivision has only 226 units which results in a 

density of 1.20 units/acre.   

 

Purpose: Stratus Estates conforms with the purpose of the AR-1 code in as much as it is 

a low density residential community that protects water resources, watersheds, forest area 

and scenic views. Specific design elements include: 

‑ Recreation facilities including a pool and bathhouse. 

‑ Sidewalks and a connection to the multi-modal path are provided. 

‑ No meaningful wetlands are impacted. 

‑ There are no wellhead protection areas on the property. 

‑ The site is within the fair groundwater recharge area. 

 

Permitted Uses:  The AR-1 District allows the proposed single-family cluster 

development. 

 

Permitted Signs:  All proposed development signage will conform to the regulations 

provided in 115-159.2. 

 

Height, Area and Bulk Requirements:  The following is a summary of the lot dimensions 

and setbacks for Stratus Estates, all of which are in conformity with County requirements: 

 

Single Family Lots - 

Minimum Lot Area = 7,500 S.F.   

Minimum Lot Width = 60’ 

Front Yard = 25’ (15’ Corner Lot) 

Side Yard = 10’ 

Rear Yard = 10’ 

Maximum Building Height = 42’ 

 

The Open Space Requirements for the Cluster Development Option require a minimum 

of 30% open space. Stratus Estates has more than double the minimum requirement as 

the total open space is 139.27 acres or 74.11% of the site. 
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II.   Statement of Compliance with Chapter 115-25, E. Design Requirements for 

Cluster Development 

 

 

(1) All development shall be in accordance with the latest amendment to the community 

design standards.  

 

The proposed cluster subdivision complies with the Community Design section of the 

County’s comprehensive plan. 

 

 

(2) Housing types in the low-density area, as shown on the Sussex County 

Comprehensive Plan, are limited to single-family detached dwellings and manufactured 

homes where permitted by ordinance.  

 

Only single-family detached home types are proposed within the cluster subdivision. 

 

 

(3) A forested buffer area with a minimum width of 30 feet shall be provided for lots 

abutting an agricultural area.  

 

Only one part of the site abuts agricultural uses and a 30’ buffer is provided adjacent to 

that property. In addition, a 30’ buffer is provided to all the adjacent properties, i.e., along 

all property boundaries. 

 

 

(4) Dwellings located within 50 feet of an existing residential development shall provide 

adequate transition in density or shall provide a thirty-foot buffer meeting the standards 

below and maintained by a designated entity.  

 

There are lots used residentially adjacent to several of the property boundaries and a 30’ 

buffer is provided for the entire boundary. In addition, a property owners association will 

be created to manage the open space and buffers and to govern and manage the 

community. 

 

 

(5) No lots shall have direct access to any state-maintained roads.  

 

No proposed lots have access to state-maintained roads. 

 

 

(6) All lots shall be configured to be contained completely outside of all wetlands.  

 

The proposed lots are not located within wetlands.  There is a spot of “isolated wetlands” 

at the rear of Lot 149 that would not technically have to be qualified as wetlands.  This 

area will be filled. 
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(7) Any development using the option in Subsection B(2) shall have central water and 

wastewater systems operated and maintained by companies authorized by the State of 

Delaware to perform such services. Wastewater collection and treatment systems must 

be designed in accordance with the requirements of Sussex County ordinances and 

conform to the requirements for a central sewer system as defined in § 115-194A of the 

Sussex County Zoning Ordinance.  

 

The proposed community will be served by both central water and wastewater systems. 
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III.    Statement of Compliance with Chapter 115-25, F. Review Procedures for  Cluster 

Development 

 

(1) The developer shall submit an application for a cluster development in accordance 

with Chapter 99, Subdivision of Land, of the Sussex County Code and which shall 

include, at a minimum, a sketch plan showing the location and uses of all open spaces, 

the extent of existing wooded areas and wetlands and the location of any historical or 

cultural resources. The Director of Planning and Zoning may waive this requirement 

when the proposed development does not contain significant natural features or 

resources. 

 

The appropriate application was filed. 

 

(2) The information submitted shall include a plan for the management of all open space. 

 

All open space is labeled on the site plan and a property owners association is 

proposed to manage the open space areas. 

 

(3) The Planning and Zoning Commission shall determine that the following 

requirements are met before approving any preliminary plan and such application 

shall be reviewed on an expedited basis. 

 

(a) The cluster development sketch plan and the preliminary plan of the cluster 

subdivision provides for a total environment and design which are superior, 

and the reasonable judgment of the Planning Commission, to that which 

would be allowed under the regulations for the standard option. For the 

purposes of this subsection a proposed cluster subdivision which provides for 

a total environment and design which are superior to that allowed under the 

standard option subdivision is one which, in the reasonable judgment of the 

Planning Commission meets all of the following criteria: 

 

[1]  Homes shall be clustered on the environmentally suitable portions 

of the tract, specifically those portions of the tract least encumbered 

by sensitive environmental features, including but not limited to 

wetlands, mature woodlands, waterways and other water bodies. 

This does not inhibit the development of wooded parcels.  

 

  The proposed lots and amenities are located within the 

environmentally suitable portions of the site. Specifically, wetlands 

and waterways are avoided. Clearing of the woods are limited to the 

amount required to develop the project. 

 

    [2] (Reserved) 

 

https://ecode360.com/8882536#8882536
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   [3] Required open space shall comply with the following criteria: 

 

[a] Required open space must meet the official definition of 

acceptable open space contained in §115-4. 

 

 The required open space meets the definition of acceptable 

open space in Sussex County Code §115-4. 

 

[b] Required open space must be designed to be beneficial to the 

residents or users of the open space. It shall not be 

constituted of fragmented lands with little open space value. 

Accordingly, 30% of all required open space shall be located 

on one contiguous tract of land, except that such open space 

may be separated by water bodies and a maximum of one 

street. 

  

 The project contains 78 acres of open space that is one 

contiguous tract of land. 

 

[c] If one of the following physical conditions exists adjacent to 

the proposed cluster development tract, at least 30% of all 

required open space must be adjacent to: 

 

[i] An existing or officially planned public park, land 

preserved by easement, or land preserved as open space and 

in municipal, County, state, or federal ownership. 

 

Not applicable. 

 

[ii] Existing wetlands, waterways, wildlife corridors, or 

other ecology-sensitive land. 

 

The ecologically-sensitive lands are within the 78 acres of 

open space that is one contiguous tract of land. 

 

[iii] Existing farmland and/or woodlands. 

 

The 78 acres of open space that is one contiguous tract of 

land is adjacent to existing woodlands. 

 

[iv] If more than one of these physical features exist on 

adjacent properties, then one of these features will be 

identified and utilized to satisfy this requirement. 
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 See answers to [iii] and [iv]. 

 

[v] If the open space is proposed to be dedicated to a 

municipality, a County, state, or federal agency or a 

homeowners’ association, an agreement shall be provided, 

in advance, stipulating that such entity agrees in advance to 

accept that dedication and maintain that land for public 

recreation or as a nature preserve. 

 

Not applicable. 

 

[vi] Open space in a cluster development shall include a 

pedestrian trail system accessible to residents. This trail 

system shall connect to an adjacent trail, adjacent 

neighborhood, adjacent commercial area, or adjacent public 

open space, if any such areas exist adjacent to the proposed 

cluster development. Construction materials for the 

proposed trail shall be identified, and a typical construction 

detail for the proposed trail shall be shown. Trail 

construction materials shall be pervious in nature. 

 

The open space meets the requirements of the County Code. 

The required open space (30% of site) is 56.4 acres, 139.3 

acres (74.11% of the site) have been provided. The largest 

open space tract is contains and surrounds the wetlands on 

the site. The sidewalk system is proposed to be connect to the 

DelDOT multi-modal system. 

 

[4] A minimum of 25 feet of permanent setback must be maintained 

around the outer boundaries of all wetlands, except for tidal waters, 

tidal tributary streams and tidal wetlands and from the ordinary high 

water line of perennial nontidal rivers and nontidal streams as 

provided for in § 115-193B under Ordinance No. 774 where a fifty-

foot permanent setback is required. No buildings or paving shall be 

placed within these setbacks. 

 

A minimum 50’ buffer is provided around the existing non-tidal 

wetlands. 

 

[5] Stormwater management shall be designed to promote groundwater 

recharge and protect groundwater quality. Natural drainage flows 

shall be maintained to the greatest extent possible. Drainage from 

rooftops shall be directed to vegetated areas or allow green 

technology. Stormwater detention and retention facilities should be 

designed to resemble natural ponds as referenced by DNREC in the 

National Resource Conservation Service’s (NRCS) Pond Code 378, 

https://ecode360.com/8885110#8885110
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Visual Resource Design. 

 

 Stormwater management shall be provided per DNREC and Sussex 

Conservation District. Recharge or structurally equivalent BMPs 

shall be provided. 

 

[6] Removal of healthy mature trees shall be limited. 

 

Tree removal shall be limited to the areas necessary to construct the 

project.  The proposed project greatly reduces the amount of tree 

removal from the previously approved project.  

 

[7] Scenic views that can be seen from within the tract should be 

preserved to the greatest extent possible. 

 

Scenic views to wetland and wooded areas are preserved for the 

homeowners and passersby by limiting back-to-back lots. 

 

[8] The applicant for a cluster development shall illustrate that the 

following sequence and process was followed in the site design of 

the cluster project: 

 

[a] Identify lands that should be preserved. First, areas worthy 

of preservation should be mapped, including wetlands, 

wooded areas, waterways, other water bodies, and natural 

drainage areas. Then, other features that are important 

should be mapped, such as tree lines, scenic views, historic 

buildings, and prime farmland. The areas with the fewest 

important natural, scenic and historic features should be 

considered the “potential development area.” 

  

[b] Identify developable areas. Next, the most appropriate 

locations for development should be chosen to minimize the 

impact to the most important features mapped in the first 

step. 

 

[c] Locate roads and trails. After the developable areas are 

determined, a road system should be designed to serve those 

homes. A trail system that links homes to destinations 

outside of the tract should be designed. 

 

[d] Locate lot lines. The last step is to configure lot lines and 

make necessary adjustments to satisfy the various reviewing 

agencies’ comments. 

 

The plan was laid out to maximize the retention of wooded 
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areas and preserve and protect natural facilities (wetlands 

and woods).  The lots were primarily placed in the existing 

upland and open areas of the site.  After that, the road and 

sidewalk network was determined, including sidewalks on 

both sides of the street and connections to DelDOT’s multi-

modal path.  Finally, lots were established with no lot 

backing up directly to another lot with existing grades and 

drainage areas considered in the lot layout. 

    

[9] Sidewalks shall be required at least on one side of each street, 

subject to Planning and Zoning Commission approval.  

 

 Sidewalks are provided on one side of each street. 

  

(b) The cluster development plan will preserve the natural environment and any 

historic or archeological resources. 

 

The natural environment is preserved as part of the land plan.  There are no 

historic or archeological resources on the property.   

 

(c) All of the items in Ordinance Number 1152 (see § 99-9C) have been 

addressed and approval of the cluster option for the proposed development 

will not have an adverse effect on any of the items to be considered. 

            Section 99-C items are addressed herein. 

 

(d) The cluster development lies within a Town Center, a Developing Area or an 

Environmentally Sensitive Developing Area as described within the Land Use 

Element and as shown on the Future Land Use Plan of the adopted Sussex 

County Comprehensive Plan, and the proposed development complies with 

§ 115-25B(2), and does not exceed four dwelling units per gross acre, and the 

developer has proffered to Sussex County for the purpose of creating open 

space for preservation and/or active and/or passive recreation areas the 

development fee required by § 115-25B(3). The Sussex County Council prior 

to the signing of a contract to purchase, shall approve all such land or 

conservation easement purchases which utilize monies paid to the County 

under the terms of this act. All such approvals by the Council shall be by a 

four-fifths majority vote. It is understood that the County shall control all 

monies and the Sussex County Land Trust will act as a recommending body 

and partner at the discretion of the County Council. 

 

This application does not seek the bonus density described in this section. 

 

(4) The Sussex County Planning and Zoning Commission may add conditions to the 

approval of any cluster development to protect adjacent properties and the natural 

environment. 

  

https://ecode360.com/8882633#8882633
https://ecode360.com/8884015#8884015
https://ecode360.com/8884016#8884016
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IV.     Statement of Compliance with Chapter 99, Sussex County Subdivision of Land 

Chapter 99-9 (C) 

 

The proposed development plan has taken into consideration all items listed within the 

Subdivision of Land - Chapter 99, Section C within the Sussex County Code and 

complies with it in the following manner: 

 

1. Integration of the proposed subdivision into existing terrain and surrounding 

landscape. 

 

a. The Developer has taken great effort to utilize the additional land as open space 

preserving almost 3/4 of the site.  

b. Forested non-tidal wetlands have been preserved. 

c. A minimum 30’ landscaped buffer has been provided adjacent to all surrounding 

property lines. 

 

2. Minimal use of wetlands and floodplains. 

 

a. A minimum of 50’ is provided between the proposed lots and wetlands. 

b. All of the proposed lots are located within flood Zone X (unshaded), areas 

determined to be outside the 0.2% annual chance floodplain. 

 

3. Preservation of natural and historic features. 

 

a. The natural features (wetlands and woods) have been preserved in one contiguous 

block of open space. 

b. There are no known historic sites. 

 

4. Preservation of open space and scenic views. 

 

a. A large tract of open space is being persevered including wooded areas, wetlands 

and buffers. 

b. Views of the existing wooded wetlands are preserved and are viewable from the 

lots. 

 

5. Minimization of tree, vegetation, and soil removal and grade changes. 

 

a. Disturbance to the site will be limited to only those areas required for homes, 

roads, storm water management and utility installation. All undisturbed 

vegetation that is compatible with native vegetation shall remain. 

b. Grade changes to the site shall be limited to those necessary to provide positive 

drainage and proper cover over utilities. 
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6. Screening of objectionable features from neighboring properties and roadways. 

 

a. Screening of objectionable features on the site from adjacent properties and 

roadways shall be provided utilizing the required 30’ landscaped buffer around 

the perimeter of the site or existing forested areas and storm water management 

facilities where those exist. 

 

7. Provision for water supply. 

 

a. Artesian will provide potable water and fire protection for the development. 

 

8. Provision for sewage disposal. 

 

a. Artesian will provide wastewater service for the development. 

 

9. Provision for solid waste disposal. 

 

a. Arrangements will be made with a commercial trash hauler to provide trash 

collection for Stratus Estates. 

 

10. Prevention of surface and groundwater pollution. 

 

a. All runoff from the Stratus Estates site will be directed into a storm water 

management system consisting of Best Management Practices (BMP) for 

treatment and discharge. The storm water management facilities will be designed 

in accordance with Delaware / Sussex County standards. 

b. Ultimately, through post-development design, runoff will receive better treatment 

than during pre-development conditions. The project will meet the current storm 

water management regulations as required by DNREC. 

 

11. 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 groundwater recharge is 

maximized. 

 

a. As stated above, stormwater management quality and quantity will be provided by 

a storm water management system consisting of Best Management Practices 

(BMP) for treatment and discharge. The BMP’s will be designed per Delaware / 

Sussex County standards. The stormwater collection/treatment system will be 

adequately sized to prevent flooding. 

b. Erosion and sediment control will be provided by methods approved by the Sussex 

Conservation District. An erosion and sediment control plan will be prepared and 

submitted for review. 
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12. Provision for safe vehicular and pedestrian movement within the site and to 

adjacent ways. 

 

a. Entrance to the site shall be designed per current DelDOT standards. 

b. To promote pedestrian traffic within the development, sidewalks are provided 

along both sides of the community streets. 

c. All roads will be designed in accordance with Sussex County standards. 

 

13. Effect on area property values. 

 

a. It is expected that the proposed Stratus Estates community will cause current 

property values to remain the same if not increase the value of the properties in 

the area. Great attention has been paid to the detail and aesthetic qualities of the 

plan, the livability of the community and amenities provided. 

 

14. Preservation and conservation of farmland. 

 

a. The proposed subdivision will not adversely affect adjacent farmland due to 

landscaped buffers and other natural wooded areas and wetland that separate the 

community from farmland. 

 

15. Effect on schools, public buildings, and community facilities. 

 

a. Stratus Estates will have not adversely effect schools, public buildings and 

community facilities. 

b. Community amenities will include a pool and bathhouse. In addition, Stratus 

Estates includes several open space areas for other active and passive uses. 

 

16. Effect on area roadways and public transportation. 

 

a. A pre-submittal meeting was held with DelDOT officials concerning area 

roadway improvements related to Stratus Estates specifically with regard to off-

site transportation improvements and frontage improvements.  The entirety of 

Stockley Road from Forest Road to Cool Spring Road will be widened and Cool 

Spring Road will also be widened to Local Road Standards (11’ travel lanes and 

5’ shoulders).  In addition a 10’ wide shared use path is required along the 

properties frontage on both Stockley Road and Cool Spring Road. 

 

17. Compatibility with Other Land Uses. 

 

a. The project is in the vicinity of other residential cluster communities of Coastal 

Club, Ridings at Rehoboth, Ocean Meadows and Heron Bay, thus being 

compatible in density, home style and land use. 
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18. “Effect on Area Waterways.” 

 

a. Runoff will be treated for water quality and quantity prior to discharge. 

 

 





 
 

ST ATE OF DELAWARE 
EXECUTIVE DEPARTMENT 

OFFICE OF STATE PLANNING COORDINATION 
 

August  21, 2019 
 
 
 

Mr. John Murray 
The Kercher Group, Inc. 
37385 Rehoboth Ave. Unit #11 
Rehoboth Beach, DE 19971 

 
RE: PLUS review 2019-07-04; Cool Spring Meadows 

Dear Mr. Murray: 

Thank you for meeting with State agency planners on July 24, 2019 to discuss the Cool Spring 
Meadows project. According to the information received you are seeking review of a 226 unit 
subdivision on 187.93 acres along Stockley Road in Level 4 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, State 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. 

 

Strategies for State Policies and Spending 
 

This project represents land development that will result in 226 residential units in an Investment 
Level 4 area according to the 2015 Strategies for State Policies and Spending. Investment Level 
4 indicates where State investments will support agricultural preservation, natural resource 
protection, and the continuation of the rural nature of these areas. New development activities 
and suburban development are not supported in Investment Level 4 areas. These areas are 
comprised of prime agricultural lands and environmentally sensitive wetlands and wildlife 
habitats, which should be, and in many cases have been preserved. 

 
 
 
 
 
 

122 Martin 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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From a fiscal responsibility perspective, development of this site is likewise inappropriate. The 
cost of providing services to development in rural areas is an inefficient and wasteful use of the 
State's fiscal resources. The project as proposed will bring new residents to an area where the 
State has no plans to invest in infrastructure upgrades or additional services. These residents will 
need access to such services and infrastructure as schools, police, and transportation. To provide 
some examples, the State government funds 100% of road maintenance and drainage 
improvements for the transportation system, 100% of school transportation and paratransit 
services, up to 80% of school construction costs, and 100% of the cost of police protection in the 
unincorporated portion of Sussex County where this development is proposed. Over the longer 
term, the unseen negative ramifications of this development will become even more evident as 
the community matures and the cost of maintaining infrastructure and providing services 
mcreases. 

 
Because the development is inconsistent with the Strategies for State Policies and Spending, the 
State does not support this proposed development. 

 
With that said, the comments in this letter are technical, and are not intended to suggest that 
the State supports this development proposal. This letter does not in any way suggest or 
imply that you may receive or may be entitled to permits or other approvals necessary to 
build on this property, construct the development you indicate, or any subdivision thereof 
on these lands. 

 

Code Requirements/Agency Permitting Requirements 
 

Department of Transportation - Contact BiJI Brockenbrough 760-2109 
• The site access on Stockley Road (Sussex Road 280) must be designed in accordance 

with DelDOT's Development Coordination Manual, which is available at 
http: //www.deldot.gov/Busi ness/subdivisions/index .shtm I?dc=changes . 

 
• 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 
http  ://www.deldot.go  /Bu in ess/subdi   i  ion  /pelfs/Meeting R qu t Form.pdf?080220 
11. 

 
• 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. 

 
• Per Section 2.2.2.1 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 

http://www.deldot.gov/Business/subdivisions/index.shtmI?dc=changes
http://www.deldot.go/Buiness/subdi
http://www.deldot.go/Buiness/subdi
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estimated at 2,158 vehicle trip ends per day. DelDOT calculates a higher number, 2,201 
vehicle trip ends per day, but regardless the warrant for a TIS is met. 

 
In April 2006 (See attached letters.) DelDOT commented to the County on its review of a 
TIS for an earlier plan to develop these lands. The letter includes a numbered list of off- 
site improvements and contributions toward off-site improvements that DelDOT 
recommended be required of the development. 

 
Some of the listed items apply to locations that would not be included in a TIS done 
today because DelDOT regulations have changed. Following is a list of off-site 
improvements and contributions toward off-site improvements that DelDOT finds should 
be required of the developer. If the County or the developer would prefer to restart the 
TIS process with current data, DelDOT would be amenable to that. Alternatively, 
DelDOT recommends that the following items be required: 

 
o The developer should improve Stockley Road from Cool Spring Road (Sussex 

Road 290) to Forest Road (Sussex Road 292) in order to meet DelDOT local road 
standards as nearly as possible. Local road standards include two eleven-foot 
travel lanes and two five-foot shoulders. The developer should provide a 
bituminous concrete overlay to the existing travel lanes, at DelDOT' s discretion. 
DelDOT should analyze the existing travel lanes' pavement section and 
recommend an overlay thickness to the developer's engineer if necessary. 

 
o The developer should improve Cool Spring Road from Stockley Road to the north 

limit of the site frontage in order to meet DelDOT local road standards as nearly 
as possible. Local road standards include two eleven-foot travel lanes and two 
five-foot shoulders. The developer should provide a bituminous concrete overlay 
to the existing travel lanes, at DelDOT's discretion. DelDOT should analyze the 
existing travel lanes' pavement section and recommend an overlay thickness to 
the developer's engineer if necessary. 

 
o The developer should enter into a traffic signal agreement with DelDOT for the 

intersection of Delaware Route 5 and Forest Road. 
 

• As necessary, in accordance with Section 3.2.5 and Figure  3.2.5-a  of  the Manual, 
DelDOT will require dedication ofright-of-way along the  site's  frontage  on  Stockley 
Road and Cool  Spring Road.  By this regulation, this dedication is to provide a minimum  
of 30 feet ofright-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." 

 
• In accordance with Section 3.2.5.1.2 of the Manual, DelDOT will require the 

establishment of a 15-foot wide permanent easement across the property frontage on 
Stockley Road and Cool Spring Road. The location of the easement shall be outside the 
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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." 

 
• Referring to Section 3.4.2.1 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 on Stockley 

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 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 recommends that Goldemod Drive be extended to the property 
line as a stub street. 

 
• 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 both Stockley Road and Cool 
Spring Road. 

 
• Section 3.5.4.4 of the Manual addresses access-ways, essentially shared-use paths 

connecting subdivision streets either to each other or to the road on which the property 
fronts. DelDOT anticipates requiring the developer to build one access-way from 
Goldemod Drive to Stockley Road near Lot 16 and another from Monarch Avenue to 
Cool Spring Road near Lot 99. 

 
• 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. 

 
• 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 Stockley Road and Cool Spring Road. 

 
• In accordance with Section 5.2.9 of the Manual, the Auxiliary Lane Worksheet should be 
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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 
http://www.de ldot.gov /Bus iness/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. 
If granted preliminary approval, a pre-submittal meeting is required by DELDOT. At 
this meeting, the above items will be discussed. The developer shall be required to 
make all required improvements. 

 
 

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

• The DNREC Groundwater Discharge Large Systems Section will need to be notified 
where the developer intends to send the wastewater. The PLUS application states that a 
new community system will not be located on this site. 
If granted preliminary approval, a central sewer system is proposed. A pump station 
shall be provided for this site and Artesian will maintain the system. 

 
Floodplain and Sea Level Rise 

• Chapel Branch runs through the southeast comer of the site. This site is situated 
upstream of the mapped floodplain for Chapel Branch, 

 
• The unmapped floodplain area should be avoided, and floodplain analysis and mapping 

could be required. 
If required, a floodplain analysis and mapping would be performed. 

 
Water Quality 

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

 
• Increased impervious cover from development and removal of forest cover will increase 

the potential for future flooding concerns. 
 

• Green-technology stormwater management is highly recommended. Efforts to mitigate 
for impervious cover (pervious pavers) should also be implemented where applicable. 

 
• To protect the function and integrity of wetlands, a minimum 100-foot buffer should be 

left intact around the perimeter. 
 

• Avoid disturbance and filling of wetlands. 
If granted preliminary approval, the project would be subject to approval from the Sussex 
Conservation District. The project will adhere it all state regulations. 

 
Forest Preservation 

• DNREC mapping indicates presence of forested wetlands which encompass a large 

http://www.deldot.gov/Business/subdivisions/index.shtml
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portion of the subject parcel. 
 

• The site plan should be designed to allow for the preservation of as much of this wooded 
area as feasible, with special consideration for preservation given to large, mature trees. 
Leaving a forest intact is usually more beneficial to the existing wildlife and is preferred 
to clearing. 

 
• To reduce impacts to nesting birds and other wildlife species that utilize forests for 

breeding, we recommend that clearing 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. 

• 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 , Ka thr yn.Kadl ubar@ delaware.gov. 
The preliminary plan shows a minimal amount to tree clearing. The original 
approved subdivision encompassed the entire property and required a 
significant portion of the trees to be removed. The revised plan reflects the 
developers efforts to conserve these natural resources. The developer may 
request clearing to occur as stated above. Most lighting to be installed by the 
developer would typically be downward facing. 

 
 

State Historic Preservation Office - Contact Carlton Hall 736-7404 
• The Delaware SHPO does not support development in a Level 4 area. 

 
• There are no known archaeological sites or known National Register listed or eligible 

properties on the parcel. However, the soils are a mix of well-and poorly drained areas. 
Poorly drained areas could have been a source for plant and animal resources. There is 
moderate potential for archaeological resources to be present and our office recommends 
an archaeological survey of the project area. If there are any questions, inquiries, or 
concerns, feel free to contact the Delaware State Historic Preservation Office for 
assistance at 302-736-7400. 

 
• 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. 

 
• If there is federal involvement, in the form oflicenses, 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 

 
The developer would be open to allowing the State investigate the property for any 

mailto:Kathryn.Kadlubar@delaware.gov
http://www.achp.gov/


PLUS review 2019-07-04 
Page 7 of 8 

 

archaeological resources. It is noted that the developer shall hire an archaeological 
consultant to investigate potential unmarked burial site. 
 

Delaware State Fire Marshall's Office - Contact John Rudd 323-5365 
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: 

• Where a water distribution system is proposed for single-family dwellings it shall be 
capable of delivering at least 500 gpm for 1-hour duration, at 20-psi residual pressure. 
Fire hydrants with 1000 feet spacing on centers are required. 

• The infrastructure for fire protection water shall be provided, including the size of water 
mams. 

 
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. Additionally, where trees are to be situated adjacent to travel roads in the 
subdivision, some forethought should be exercised regarding how future growth of the 
trees may affect fire department travel throughout the subdivision. 

• 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, such as Point Lane and Bayberry Drive, 
shall be provided with a tum-around or cul-de-sac arranged such that fire apparatus will 
be able to tum 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 tum 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" 

• Name of Water Supplier 
• Proposed Use 
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• National Fire Protection Association (NFPA) Construction Type Maximum Height of 
Buildings (including number of stories) 

• Provide Road Names, even for County Roads 
If granted preliminary approval, the project will be required to submit to the 
OSFM for their approval. The project shall adhere to the State regulations. 

 
Sussex County - Contact Rob Davis 302-855-7820 

• Sussex County does not expect to provide sanitary sewer service within the area proposed 
for the 226-unit subdivision. The Sussex County Engineering Department recommends 
the project receive wastewater service from Artesian Utilities as proposed. 
If granted preliminary approval, wasterwater service shall be from Artesian Utilities. 

 
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. 

If granted preliminary approval, the developer may wish to contact the County 
regarding affordable housing.  

 
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. 

 
Thank you for the opportunity to review this project. If you have any questions, please contact 
me at 302-739-3090. 

s 0: .k 
Constance C. Holland AICP 
Director, Office of State Planning Coordination 

CC: Sussex County 

Enclosure 
Attachment 



 

 
 

BRANDY BENNETT NAUMAN 
HOUSING COORDINATOR & 

FAIR HOUSING COMPLIANCE OFFICER 
(302) 855-7777 T 
(302) 854-5397 F 

bnauman@sussexcountyde.gov 
 
 

July 22, 2019 
 
 

Mr. John Murray 
The Kercher Group, Inc. 
37385 Rehoboth Ave., Unit #11 
Rehoboth Beach, DE 19971 

ussex <!Countp 
DELAWARE 

sussexcountyde.gov 

 
RE: Cool Spring Meadows-PLUS Review (PLUS 2019-07-04) 

Dear Mr. Murray, 

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 
support 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 of the Sussex County Subdivision and Zoning Codes, 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, 
 

. 
Brandy B. Nauman 
Housing Coordinator & 
Fair Housing Compliance Officer 

 
 
 

COUNTY ADMINISTRATIVE OFFICES WEST COMPLEX 
22215 DUPONT BOULEVARD I PO BOX 589 

GEORGETOWN,  DELAWARE 19947 

mailto:bnauman@sussexcountyde.gov
http://www.sussexcountyde.gov/affordable-and-fair-housing-resource-center


 

 
April 19, 2006 

 
Mr. Todd J. Sammons 
Project Engineer 
DelDOT Division of Planning 
P.O. Box 778 
Dover, DE 19903 

 
RE: Agreement No. 1294 

Traffic Impact Study Review Services 
Task No. 91 – Cool Spring Meadows 

 
Dear Mr. Sammons, 

 
McCormick Taylor has completed its review of the Traffic Impact Study (TIS) for the 
development of Cool Spring Meadows prepared by Orth-Rodgers and Associates, Inc., dated 
January 19, 2006. This review was assigned as Task Number 91. Orth-Rodgers and Associates, 
Inc. prepared the report in a manner generally consistent with DelDOT’s Rules and Regulations 
for Subdivision Streets. 

 
The TIS evaluates the impacts of the development of Cool Spring Meadows in Sussex County, 
Delaware. The proposed development would consist of 233 single-family detached houses. This 
development is located on the both sides of Stockley Road (Sussex Road 280), west of Cool 
Spring Road (Sussex Road 290). Two access points on Stockley Road are proposed to create a 
four-way intersection, and one access point is proposed on Cool Spring Road creating a t- 
intersection. Construction is expected to be complete by 2010. 

 
There are currently no active DelDOT projects within the study area. 

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

 
One intersection exhibits level of service deficiencies without the implementation of physical 
roadway and/or traffic control improvements: the intersection of US Route 9 (Lewes– 
Georgetown Highway) and Cool Spring Road. This intersection is expected to exhibit level of 
service deficiencies in the 2010 afternoon and summer Saturday peak hours with and without the 
development, and in the 2010 morning peak hour with the development. 

 
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. 
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1. The developer should improve Stockley Road from Forest Road (Sussex Road 292) to 
Cool Spring Road in order to meet DelDOT local road standards as nearly as possible. 
Local road standards include two eleven-foot travel lanes and two five-foot shoulders. 
The developer should provide a bituminous concrete overlay to the existing travel lanes, 
at DelDOT’s discretion. DelDOT should analyze the existing travel lanes’ pavement 
section and recommend an overlay thickness to the developer's engineer if necessary. 

 
2. The developer should improve Cool Spring Road from Stockley Road to Forest Road in 

order to meet DelDOT local road standards as nearly as possible. Local road standards 
include two eleven-foot travel lanes and two five-foot shoulders. The developer should 
provide a bituminous concrete overlay to the existing travel lanes, at DelDOT’s 
discretion. DelDOT should analyze the existing travel lanes’ pavement section and 
recommend an overlay thickness to the developer's engineer if necessary. 

 
3. The developer should enter into a traffic signal agreement with DelDOT for the 

intersection of US Route 9 and Cool Spring Road. The agreement should include 
pedestrian signals, crosswalks, and interconnection at DelDOT’s discretion. Due to the 
fact that an active railroad line is aligned diagonally through the intersection, any traffic 
signal agreement should also include active railroad warning devices and railroad- 
highway traffic signal interconnection at DelDOT’s discretion. 

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

 
a) A minimum of a five-foot bicycle lane should be striped along the Stockley Road 

and Cool Spring Road site frontage (in addition to any required turn lanes) in 
order to facilitate safe and unimpeded bicycle travel. 

b) A fifteen-foot wide permanent easement should be established across the property 
frontage for a future ten-foot wide multi-use path. 

c) Regulatory/warning signage should be added to any forthcoming plans to this 
project in order to alert motorists to the presence of bicycle traffic. 

d) Utility covers should be moved outside of the designated bicycle lane or be flush 
with the pavement. 

e) Internal sidewalks to promote walking as a viable transportation alternative 
should be constructed. 

f) An ADA compliant crosswalk should be considered at the opposing access points 
along Stockley Road. 

 
 

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. 
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Additional details on our review of the TIS are attached. Please contact me at (302) 738-0203 or 
through e-mail at mluszcz@mtmail.biz if you have any questions concerning this review. 

 
 

Sincerely, 
 

McCormick Taylor, Inc. 
 
 
 

Mark Luszcz, P.E., PTOE, AICP 
Associate 

 
Enclosure 

mailto:mluszcz@mtmail.biz
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General Information 
 

Report date: January 19, 2006 
Prepared by: Orth-Rodgers & Associates, Inc. 
Prepared for: Ocean Atlantic Agency 
Tax parcel: 2-34-5.00-30.00, 2-34-5.00-33.00 
Generally consistent with DelDOT’s Rules and Regulations for Subdivision Streets: Yes 

 
Project Description and Background 

 
Description: Development of 233 single-family detached houses 
Location: Site is located on either side of Stockley Road, west of Cool Spring Road in Sussex 
County, Delaware 
Amount of land to be developed: approximately 207 acres 
Land use approval(s) needed: Subdivision Review 
Proposed completion date: 2010 
Proposed access locations: Two access points on Stockley Road are proposed to create a four- 
way intersection, and one access point is proposed on Cool Spring Road creating a t-intersection. 

 
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 Cool Springs Meadow Development is located within Investment Level 4. 

 
Description of 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 homes 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. 
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Proposed Development’s Compatibility with Livable Delaware: 
The proposed Cool Spring Meadows Development falls within Investment Level 4. Residential 
development is generally not desirable in Investment Level 4. Developments within Investment 
Level 4 areas should focus on protection of large portions of existing open space and farmland 
on a site while clustering development on a smaller portion of the parcel. This proposed 
development would be developed using the cluster option under that zoning and therefore would 
be compatible with Livable Delaware. However, it should be noted that conservation design 
techniques should be utilized to ensure that the development is compatible with the rural 
character and natural resources present in the area. 

 
Comprehensive Plans 

 
Sussex County Comprehensive Plan: (Source: 2003 Sussex County Comprehensive Plan 
Update) The Sussex County Comprehensive Plan indicates that the parcel of land for the 
proposed development 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. Although this area is intended primarily for agricultural use, low 
density residential development is permitted. Density guidelines state that the minimum lot size 
in a Low Density Area is 20,000 square feet (about 0.46 acres). 

 
Public water and wastewater systems are not planned for low density areas therefore the 
proposed development will use on-site septic systems or private wastewater treatment systems. 
Improvements to local roads will be limited to safety considerations and emergency evacuation. 

 
Proposed Development’s Compatibility with Comprehensive Plans: Since the average 
density of this proposed development would be approximately 1.12 dwelling units/acre (close to 
an average 0.89 acre lots sizes), this development would most likely be compatible with the 
Sussex County Comprehensive Plan. 
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Transportation Analysis Zone 
 

Transportation Analysis Zones (TAZ) where development would be located: 
637 (Peninsula Code TAZ) 

 
TAZ Boundaries: 

 
Current employment estimate for TAZ: 36 
in 2005 
Future employment estimate for TAZ: 39 
in 2010 
Current population estimate for TAZ: 841 
in 2005 
Future population estimate for TAZ: 938 
in 2010 
Current household estimate for TAZ: 351 
in 2005 
Future household estimate for TAZ: 397 in 
2010 
Relevant committed developments in the 

TAZ: Beaver Creek (The Villages) 
Would the addition of committed developments to current estimates exceed future 
projections: Yes 
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 (2005-2010) 

 
There are currently no active DelDOT projects within the study area. 

 
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: 

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

 
Table 1. 

COOL SPRING MEADOWS TRIP GENERATION 
 

Land Use 
AM 

Peak Hour 
PM 

Peak Hour 
Saturday 
Mid-Day 

In Out Total In Out Total In Out Total 
233 Residential Single-Family 
Detached Houses 

43 130 173 145 85 230 118 100 218 

TOTAL TRIPS 43 130 173 145 85 230 118 100 218 
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Overview of TIS 
 

Intersections examined: 
 

1) Stockley Road (Sussex Road 280) & Site Access 
2) Cool Spring Road (Sussex Road 290) & Site Access 
3) Cool Spring Road & Stockley Road 
4) Cool Spring Road & Forest Road (Sussex Road 292) 
5) Forest Road & Stockley Road 
6) Cool Spring Road & Delaware Route 5 (Sussex Road 22)* 
7) Cool Spring Road & US Route 9 (Sussex Road 18)* 
8) Forest Road/Anderson Corner Road (Sussex Road 292) & Delaware Route 5* 
9) Stockley Road & Beaver Dam Road (Sussex Road 23)* 

 
The asterisks (*) indicate intersections for which Saturday conditions were analyzed. 

 
Conditions examined: 

 
1) 2005 existing conditions 
2) 2010 without Cool Spring Meadows Development 
3) 2010 with Cool Spring Meadows Development 

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

 
Committed developments considered: 

 
1) Heron Bay (352 Single Family Houses) 
2) Beaver Creek 

a. The Meadows (102 Single-Family Houses) 
b. The Trails (170 Single-Family Houses) 
c. The Villages (400 Single-Family Houses, 50 Condominiums, 50,000 Square 

Feet of General Retail) 
3) Stonewater Creek 

a. Phase 1-9 (712 Single-Family Houses) 
b. Phase 10-13 (360 Single-Family Houses) 

4) Oak Crest Pond (26 Single-Family Houses) 
5) Oak Crest Farm (96 Single-Family Houses) 

 
Intersection Descriptions 

 
1) Stockley Road & Site Access: 

Type of Control: Proposed two-way stop-controlled intersection 
Northbound approach: (Site Access) stop-controlled shared left/through/right-turn lane 
Southbound approach: (Site Access) stop-controlled shared left/through/right-turn lane 
Eastbound approach: (Stockley Road) one shared left/through/right-turn lane 
Westbound approach: (Stockley Road) one shared left/through/right-turn lane 
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2) Cool Spring Road & Site Access: 

Type of Control: Proposed T-intersection 
Northbound approach: (Cool Spring Road) one shared left-turn/through lane 
Southbound approach: (Cool Spring Road) one shared through/right-turn lane 
Eastbound approach: (Site Access) stop-controlled shared left/right-turn lane 

 
3) Cool Spring Road & Stockley Road: 

Type of Control: Two-way stop-controlled intersection 
Northbound approach: (Cool Spring Road) stop-controlled shared left/through/right- 
turn lane 
Southbound approach: (Cool Spring Road) stop-controlled shared left/through/right- 
turn lane 
Eastbound approach: (Stockley Road) one shared left/through/right-turn lane 
Westbound approach: (Stockley Road) one shared left/through/right-turn lane 

 
4) Cool Spring Road & Forest Road: 

Type of Control: Stop-controlled T-intersection 
Northbound approach: (Cool Spring Road) one shared left-turn/through lane 
Southbound approach: (Cool Spring Road) one shared through/right-turn lane 
Eastbound approach: (Forest Road) stop-controlled shared left/right-turn lane 

 
5) Forest Road & Stockley Road: 

Type of Control: Stop-controlled T-intersection 
Northbound approach: (Stockley Road) stop-controlled shared left-turn/right-turn lane 
Eastbound approach: (Forest Road) one shared through/right-turn lane 
Westbound approach: (Forest Road) one shared through/left-turn lane 

 
6) Cool Spring Road & Delaware Route 5: 

Type of Control: Two-way stop-controlled intersection 
Northbound approach: (Delaware Route 5) one shared left-turn/through/right-turn lane 
Southbound approach: (Delaware Route 5) one shared left-turn/through/right-turn lane 
Eastbound approach: (Cool Spring Road) stop controlled shared left-turn/through lane 
and one yield controlled channelized right-turn lane 
Westbound approach: (Cool Spring Road) one stop controlled shared left-turn/through 
lane and one yield controlled channelized right-turn lane 

 
7) Cool Spring Road & US Route 9: 

Type of Control: Two-way stop-controlled intersection 
Northbound approach: (Cool Spring Road) stop-controlled shared left- 
turn/through/right-turn lane 
Southbound approach: (Cool Spring Road) stop-controlled shared left- 
turn/through/right-turn lane 
Eastbound approach: (US Route 9) one shared left-turn/through/right-turn lane 
Westbound approach: (US Route 9) one shared left-turn/through/right-turn lane 
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Note: There is an active railroad line aligned diagonally through this intersection, as 
described below. 

 
8) Forest Road/Anderson Corner Road & Delaware Route 5: 

Type of Control: Two-way stop-controlled intersection 
Northbound approach: (Delaware Route 5) one shared left-turn/through/right-turn lane 
Southbound approach: (Delaware Route 5) one shared left-turn/through/right-turn lane 
Eastbound approach: (Anderson Corner Road) stop-controlled shared left- 
turn/through/right-turn lane 
Westbound approach: (Forest Road) stop-controlled shared left-turn/through/right-turn 
lane 

 
9) Stockley Road & Beaver Dam Road: 

Type of Control: Stop-controlled T-intersection 
Northbound approach: (Beaver Dam Road) one shared left-turn/through lane 
Southbound approach: (Beaver Dam Road) one shared through/right-turn lane 
Eastbound approach: (Stockley Road) stop-controlled shared left/right-turn lane 

 
At-Grade Railroad Crossing Description 

 
Location: At the intersection of US Route 9 and Cool Spring Road: 

 
Rail Line: This east-west active rail line is a Class III line called the Delaware Coastline 
line. It is owned by the Delaware Transit Corporation (DTC) and extends from 
Georgetown to Lewes, Delaware. Trains over the line are operated by the Delaware  
Coast Line Railroad. 
Northbound approach: (Cool Spring Road) one shared left/through/right-turn lane with 
appropriate pavement markings and signage. 
Southbound approach: (Cool Spring Road) one shared left/through/right-turn lane with 
appropriate pavement markings and signage. 
Eastbound approach: (US Route 9) one through lane with appropriate pavement 
markings, signage and warning flashers 
Westbound approach: (US Route 9) one through lane with appropriate pavement 
markings, signage and warning flashers 
Description: This is an at-grade crossing of an active rail line that serves about 1 
train/week of about 5 cars in length running through the intersection of US Route 9 and 
Cool Spring Road at a 35 degree angle. The trains along the rail line generally have a 
speed of approximately 15 MPH in this area. The crossing is currently equipped with 
pavement markings and railroad crossing signs at the stop signs on the northbound and 
southbound approaches of Cool Spring Road. On US Route 9, pavement markings, 
signing, and side-mounted warning flashers are present, but there are no gates. Traffic 
volumes at the intersection are expected to increase in the next few years due to the 
development in the area. Without improvements, the intersection is expected to operate  
at a level of service F in the AM, PM and Saturday peak hour with and without the 
development. 
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Transit, Pedestrian, and Bicycle Facilities 
 

Existing transit service: None. 
 

Planned transit service: In an email from David Dooley from DelDOT dated March 8, 2006,  
he stated that no transit routes are proposed in the area. Pedestrian and bicycle mobility access 
should be enhanced so that should transit be expanded to serve these developments in the future, 
pedestrian access to the frontage road would make transit trips more viable. 

 
Existing bicycle and pedestrian facilities: The Delaware Kent and Sussex Counties Bicycle 
Touring Map designates Delaware Route 5 as a bike route; therefore a five-foot minimum 
shoulder must be maintained along any property frontage. 

 
Planned bicycle and pedestrian facilities: In a letter dated November 14, 2005, Anthony Aglio 
from DelDOT 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. Per Livable Delaware’s recommendations 
residential developments such as this are not encouraged in Investment Level 4 areas. However, 
should the development be approved, he requested the following improvements be incorporated 
into the project to facilitate bicycle and pedestrian transportation: 

a) Striped five-foot bicycle lanes with five-foot shoulders (in addition to any required turn 
lanes) along the Stockley Road and Cool Spring Road site frontages. 

b) An ADA compliant crosswalk should be considered at the opposing access points along 
Stockley Road. 

c) Internal sidewalks to promote walking as a viable transportation alternative. 
 

Previous Comments 
 

All comments from DelDOT's Scoping Letter dated May 27, 2005 were addressed in the Final 
TIS submission except for the following: 

• In regards to compliance with DelDOT, AASHTO and MUTCD standards for geometry 
and traffic control devices, no evaluation was performed for the study intersections. 

• In regards to compliance with DelDOT, AASHTO and MUTCD standards for geometry 
and traffic control devices, no evaluation was performed for Stockley Road from 
Delaware Route 23 to Forest Road, Cool Spring Road from Delaware Route 5 to US 
Route 9 and Forest Road from Delaware Route 5 to Cool Spring Road. 

• No correspondence was present indicating that Mr. Mark Harbeson was contacted with 
regard to the Delaware Route 24 corridor project. 

 
All comments from DelDOT's letter dated August 5, 2005 were addressed in the Final TIS 
submission. 

 
All comments from DelDOT's Preliminary TIS Letter dated September 13, 2005 were addressed 
in the Final TIS submission. 
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General HCS Analysis Comments 
(see table footnotes on the following pages for specific comments) 

 
1) The TIS used the existing truck percentage for all approaches in all future cases. McCormick 

Taylor used the greater of either the existing truck percentage or 2% for all future cases. 
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Table 2 
PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 
 

Unsignalized Intersection 1
 

Two-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Stockley Road & Site Access Weekday 

AM 
Weekday 

PM 
Weekday 

AM 
Weekday 

PM 
2010 With Development     

Northbound Site Access A (9.3) A (9.8) A (9.3) A (9.8) 
Southbound Site Access A (9.7) A (10.0) A (9.7) A (10.0) 

Eastbound Stockley Road - Left A (7.5) A (7.5) A (7.5) A (7.5) 
Westbound Stockley Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 
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Table 3 
PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 
 

Unsignalized Intersection 2
 

One-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Cool Spring Road & Site Access Weekday 

AM 
Weekday 

PM 
Weekday 

AM 
Weekday 

PM 
2010 With Development     

Northbound Cool Spring Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 
Eastbound Site Access A (9.3) A (9.8) A (9.3) A (9.8) 
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Unsignalized Intersection 3

 

Two-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Stockley Road & Cool Spring Road Weekday 

AM 
Weekday 

PM 
Weekday 

AM 
Weekday 

PM 
2005 Existing     

Northbound Cool Spring Road A (9.3) A (9.6) A (9.3) A (9.6) 
Southbound Cool Spring Road A (9.9) A (10.0) A (9.9) A (10.0) 

Eastbound Stockley Road - Left A (7.5) A (7.3) A (7.5) A (7.3) 
Westbound Stockley Road - Left A (7.3) A (7.3) A (7.3) A (7.3) 

     
2010 Without Development     

Northbound Cool Spring Road A (9.6) B (10.2) A (9.6) B (10.2) 
Southbound Cool Spring Road B (10.3) B (10.7) B (10.3) B (10.7) 

Eastbound Stockley Road - Left A (7.6) A (7.4) A (7.6) A (7.4) 
Westbound Stockley Road - Left A (7.3) A (7.5) A (7.3) A (7.5) 

     
2010 With Development     

Northbound Cool Spring Road B (10.1) B (10.9) B (10.1) B (10.9) 
Southbound Cool Spring Road B (11.0) B (11.4) B (11.0) B (11.4) 

Eastbound Stockley Road - Left A (7.7) A (7.5) A (7.7) A (7.5) 
Westbound Stockley Road - Left A (7.4) A (7.5) A (7.4) A (7.5) 
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 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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Unsignalized Intersection 4
 

One-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Forest Road & Cool Spring Road Weekday 

AM 
Weekday 

PM 
Weekday 

AM 
Weekday 

PM 
2005 Existing     

Northbound Cool Spring Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 
Eastbound Forest Road A (9.2) A (9.2) A (9.2) A (9.2) 

     
2010 Without Development     

Northbound Cool Spring Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 
Eastbound Forest Road A (9.3) A (9.4) A (9.3) A (9.4) 

     
2010 With Development     

Northbound Cool Spring Road - Left A (7.5) A (7.6) A (7.5) A (7.6) 
Eastbound Forest Road A (9.8) B (10.2) A (9.8) B (10.2) 



Detailed TIS Review by 
McCormick Taylor, Inc. 

5
 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 Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 
 
 

Unsignalized Intersection 5
 

One-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Forest Road & Stockley Road Weekday 

AM 
Weekday 

PM 
Weekday 

AM 
Weekday 

PM 
2005 Existing     

Northbound Stockley Road A (9.2) A (9.3) A (9.2) A (9.3) 
Westbound Forest Road - Left A (7.4) A (7.4) A (7.4) A (7.4) 

     
2010 Without Development     

Northbound Stockley Road A (9.5) A (9.6) A (9.5) A (9.6) 
Westbound Forest Road - Left A (7.4) A (7.5) A (7.4) A (7.5) 

     
2010 With Development     

Northbound Stockley Road A (9.7) A (10.0) A (9.7) A (10.0) 
Westbound Forest Road - Left A (7.5) A (7.6) A (7.5) A (7.6) 



Detailed TIS Review by 
McCormick Taylor, Inc. 

6
 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 Cool Spring Meadows Development 

Report dated January 19, 2006 
Prepared by Orth-Rodgers & Associates, Inc. 

 
Unsignalized Intersection 6

 

Two-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Cool Spring Road & 
Delaware Route 5 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2005 Existing       
Northbound Delaware Route 5 - Left A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) 
Southbound Delaware Route 5 - Left A (7.7) A (7.6) A (7.6) A (7.7) A (7.6) A (7.6) 

Eastbound Cool Spring Road B (10.9) B (11.6) B (11.3) B (10.9) B (11.6) B (11.3) 
Westbound Cool Spring Road B (11.0) B (11.2) B (10.9) B (11.0) B (11.2) B (10.9) 

       
2010 Without Development       
Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 
Southbound Delaware Route 5 - Left A (7.8) A (7.9) A (7.9) A (7.8) A (7.9) A (7.9) 

Eastbound Cool Spring Road B (12.5) B (13.9) B (13.6) B (12.5) B (13.9) B (13.6) 
Westbound Cool Spring Road B (12.4) B (13.4) B (13.6) B (12.5) B (13.4) B (13.6) 

       
2010 With Development       
Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 
Southbound Delaware Route 5 - Left A (7.8) A (7.9) A (7.9) A (7.8) A (7.9) A (7.9) 

Eastbound Cool Spring Road B (12.5) B (14.1) B (13.7) B (12.5) B (14.1) B (13.7) 
Westbound Cool Spring Road B (12.6) B (13.7) B (13.8) B (12.6) B (13.7) B (13.8) 



Detailed TIS Review by 
McCormick Taylor, Inc. 

Table 8 
PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 
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Unsignalized Intersection 7

 

Two-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 8 
US Route 9 & 
Cool Spring Road 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2005 Existing       
Northbound Cool Spring Road B (13.5) C (17.3) C (24.9) B (13.5) C (17.3) C (24.9) 
Southbound Cool Spring Road C (17.2) C (20.4) D (29.3) C (17.2) C (20.4) D (29.3) 

Eastbound US Route 9 - Left A (8.1) A (8.5) A (9.1) A (8.1) A (8.5) A (9.1) 
Westbound US Route 9 - Left A (8.3) A (8.5) A (9.2) A (8.3) A (8.5) A (9.2) 

       
2010 Without Development       

Northbound Cool Spring Road D (30.4) F (52.4) F (375.5) D (31.4) F (56.2) F (451.3) 
Southbound Cool Spring Road D (25.6) D (34.0) F (76.9) D (25.9) E (35.5) F (90.6) 

Eastbound US Route 9 - Left A (8.5) A (9.5) B (10.4) A (8.5) A (9.5) B (10.6) 
Westbound US Route 9 - Left A (9.0) A (9.1) B (10.9) A (9.1) A (9.2) B (11.1) 

       
2010 With Development       

Northbound Cool Spring Road E (50.0) F (128.0) F (*) F (53.0) F (150.9) F (1237) 
Southbound Cool Spring Road D (27.9) E (45.4) F (132.7) D (28.5) E (48.9) F (159.7) 

Eastbound US Route 9 - Left A (8.5) A (9.5) B (10.4) A (8.5) A (9.5) B (10.6) 
Westbound US Route 9 - Left A (9.1) A (9.3) B (11.4) A (9.1) A (9.5) B (11.6) 

 
Signalized Intersection 7

 LOS per TIS LOS per 
McCormick Taylor 9

 

US Route 9 & 
Cool Spring Road 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2010 With Development B (0.59) B (0.76) B (0.88) B (0.60) B (0.77) C (0.93) 
 
 
 
 
 
 
 
 
 
 

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 TIS used a minimum PHF of 0.92 on the eastbound and westbound US Route 9 approaches for all future 
cases. Because this is a rural Level 4 area, McCormick Taylor used a minimum PHF of 0.88 on US Route 9 for all 
future cases. 
9 McCormick Taylor used 6 seconds of yellow and red time; the TIS used 5 seconds of yellow and red time. 



Detailed TIS Review by 
McCormick Taylor, Inc. 

Table 9 
PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 

10
 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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Unsignalized Intersection 10

 

Two-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Anderson Corner Road/ 
Forest Road & 
Delaware Route 5 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2005 Existing       
Northbound Delaware Route 5 - Left A (7.5) A (7.6) A (7.5) A (7.5) A (7.6) A (7.5) 
Southbound Delaware Route 5 - Left A (7.7) A (7.8) A (7.7) A (7.7) A (7.8) A (7.7) 

Eastbound Anderson Corner Rd B (12.2) B (13.3) B (11.3) B (12.2) B (13.3) B (11.3) 
Westbound Forest Road B (12.6) B (13.6) B (11.9) B (12.6) B (13.6) B (11.9) 

       
2010 Without Development       
Northbound Delaware Route 5 - Left A (7.7) A (7.8) A (7.8) A (7.7) A (7.8) A (7.8) 
Southbound Delaware Route 5 - Left A (8.0) A (8.2) A (8.1) A (8.0) A (8.2) A (8.1) 

Eastbound Anderson Corner Rd C (15.1) C (18.9) C (16.3) C (15.1) C (19.0) C (16.3) 
Westbound Forest Road B (14.2) C (17.1) B (14.3) B (14.2) C (17.1) B (14.4) 

       
2010 With Development       
Northbound Delaware Route 5 - Left A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) A (7.8) 
Southbound Delaware Route 5 - Left A (8.0) A (8.2) A (8.1) A (8.0) A (8.3) A (8.1) 

Eastbound Anderson Corner Rd B (14.4) C (18.3) B (14.9) B (14.4) C (18.3) B (15.0) 
Westbound Forest Road C (15.3) C (20.9) C (17.5) C (15.3) C (21.0) C (17.5) 



Detailed TIS Review by 
McCormick Taylor, Inc. 

Table 10 
PEAK HOUR LEVELS OF SERVICE (LOS) 

based on Traffic Impact Study for Cool Spring Meadows Development 
Report dated January 19, 2006 

Prepared by Orth-Rodgers & Associates, Inc. 

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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Unsignalized Intersection 11

 

One-Way Stop Control 
LOS per TIS LOS per 

McCormick Taylor 
Stockley Road & 
Delaware Route 23 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

Weekday 
AM 

Weekday 
PM 

Saturday 
Mid-Day 

2005 Existing       
Northbound Delaware Route 23 - Left A (7.5) A (7.9) A (7.7) A (7.5) A (7.9) A (7.7) 

Eastbound Stockley Road B (11.4) B (12.2) B (11.6) B (11.4) B (12.2) B (11.6) 
       
2010 Without Development       

Northbound Delaware Route 23 - Left A (8.0) A (8.6) A (8.2) A (7.9) A (8.6) A (8.2) 
Eastbound Stockley Road C (16.8) C (23.7) C (20.1) C (15.9) C (23.7) C (20.3) 

       
2010 With Development       

Northbound Delaware Route 23 - Left A (8.1) A (8.7) A (8.3) A (8.0) A (8.7) A (8.3) 
Eastbound Stockley Road C (18.3) D (30.6) C (23.8) C (17.2) D (30.6) C (24.1) 

 





From: Laws, Susanne K (DelDOT)
To: Kevin Smith
Cc: Yates, Brian K. (DelDOT); Brockenbrough, Thomas (DelDOT)
Subject: RE: RE: Cool Spring Meadows
Date: Thursday, February 20, 2020 5:32:17 PM
Attachments: image003.png

image001.png

Hi Kevin,
Thanks for providing the notes and edits.  They generally agree with my notes and
recollection from the meeting.
Thanks,
Susanne
 
Susanne K. Laws, P.E.
Sussex County Review Coordinator
Planning/Development Coordination
Delaware Department of Transportation
P.O. Box 778 – 800 Bay Road
Dover, DE 19903
(302) 760-2128 office
(302) 760-2569 fax
 

 
 
 
From: Kevin Smith <kts@kerchergroup.com> 
Sent: Thursday, February 20, 2020 1:39 PM
To: Laws, Susanne K (DelDOT) <Susanne.Laws@delaware.gov>
Cc: Yates, Brian K. (DelDOT) <Brian.Yates@delaware.gov>; Brockenbrough, Thomas (DelDOT)
<Thomas.Brockenbrough@delaware.gov>
Subject: RE: RE: Cool Spring Meadows
 
Susanne:
 
I have made the correction to the notation regarding The Kercher Group, Inc. contacting DNREC
to inquire about their position of new impervious along Cool Spring Road. If there are no
additional comments, please let me know if DELDOT finds these minutes satisfactory.
 
 
 
Pre-submittal Meeting - Minutes
Location: Delaware Department of Transportation, 800 S. Bay Rd, Dover, DE 19901
Prepared by: Kevin T. Smith, The Kercher Group, Inc.
 
Date: February 11, 2020
 
Project: Cool Spring Meadows – Milton

mailto:Susanne.Laws@delaware.gov
mailto:kts@kerchergroup.com
mailto:Brian.Yates@delaware.gov
mailto:Thomas.Brockenbrough@delaware.gov




                  TM#: 234-5.00-30.00 & 33.00
 
Attendees:
                Susanne Laws (DELDOT)
                James Argo (DELDOT) via Skype
                Brian Yates (DELDOT)
                Bill Brockenbrough (DELDOT)
                Kevin Smith (The Kercher Group, Inc.)
               
Items Discussed:
               
•             Review of PLUS comments
•             Requirements for design
•             Site access located on Stockley Road (SCR 280) shall be designed per DELDOT
Coordination Manual
•             This meeting meets the requirements of a Pre-submittal meeting, which is required prior
to submittal of plans for review
•             Noted that submittal fees are required for the LONOR (Initial Stage Fee) and for the
Entrance Plans (Construction Stage Fee)
•             Discussed DELDOT’s TIS requirements on projects with over 500 daily trips
•             Discussed right-of-way requirements. Local Road - requires 60’ wide (30’ from
centerline).
•             Requires a 15’ Permanent Easement (PE) beyond the 10’ R/W dedication
•             Local road standards – 11’ travelways, 5’ shoulders for both Stockley Rd and Cool Spring
Rd
•             Discussed interconnectivity
•             Level 4 area – requires 10’ shared use path
•             Discussed access ways to connect interior sidewalks to shared use paths
•             Discussed transit stops
•             Stormwater features to be at least 20’ from the right-of-way
•             Discussed design vehicles for entrances
•             Discussed roadway improvement reductions required by DNREC for the originally
approved layout
•             All plans are to be submitted via the PDCA
 
Discussion Details:
•             DNREC submitted a memorandum of understanding to DELDOT during the previous
planning and approval stage, which stated that DNREC did not want any new impervious to be
placed along Cool Spring Road due to lack of drainage. Plans were approved without new
impervious being placed along Cool Spring Road. At the time of the meeting, DELDOT did not
have access to this memorandum. Kercher shall contact DNREC to discuss any concerns they may
have currently about the addition of new impervious along Cool Spring Road. Kercher, DELDOT,
and DNREC will coordinate the improvement planning for both Cool Spring Road and Stockley
Road.
•             DELDOT’s position is that the original approved TIS by Orth-Rodgers & Associates dated



January 19, 2006 meets their requirements. An updated TIS will not be required by DELDOT. This
was noted in the PLUS comments and reinforced at the Pre-submittal meeting.
•             DELDOT does not have improvements scheduled or funded for any intersections in the
vicinity of this project. DELDOT and the developer previously entered into a signal agreement for
the intersection of RT9 and Cool Spring Road. DELDOT received a check for $22,000.00, which was
placed in the Signal Agreement/Revolving Fund. It was discussed that a new signal agreement
will be necessary for the intersection of RT5 and Forest Road. DELDOT shall discuss internally
whether the funds they received for the RT9/Cool Spring Rd signal agreement can be transferred
to the new location or whether a new separate fee will be required.
•             DELDOT typically sends a liaison to Sussex County Public Hearings to answer any
questions from the Commissions. The liaison varies depending of availability.
•             Although this project is located outside of the Henlopen TID, it was discussed that
Stockley Road was included in the conceptual planning for improvements located within the
Henlopen TID. The recommendations included in the PLUS comments were part of that
conceptual planning.
•             As part of the PLUS comments, DELDOT requires the developer to meet DELDOT local
road standards, as nearly as possible. Which is two 11’ travel lanes and two 5’ shoulders. This
applies to both Stockley Road and Cool Spring Road.
•             On the south side, DELDOT has requested an interconnection to tax parcel 234-5.00-
24.00. Goldenrod Drive shall be extended to provide this interconnection.
•             A pedestrian study shall be required due to the location of amenities on both sides of the
road.
•             Kercher Group shall contact DELDOT’s Pavement Section to request pavement cores and
a road widening pavement section recommendation.
•             A SU-30 and a WB-40 vehicle shall be used for the entrance design. The vehicles shall be
able to navigate the entrance without encroaching into the opposite lane of traffic.
•             If vertical curbing is to be used in the right-of-way, 4” vertical curb shall be the
maximum.
•             At the intersection of Stockley Road and Cool Spring Road, the improvements shall
extend past the intersection. Butt joints shall extend 60’ beyond the end of the PT/PC of the
radii.
•             DELDOT shall require stop bars to be placed on Cool Spring Road, both north and south.
•             At the time of submittal, separate Design Criteria forms shall be submitted. One for each
road (Cool Spring Rd and Stockley Rd).
•             For design grading, the shoulder is preferred to be designed at 2%, with a maximum of
4%.
•             Access Ways shall be placed at Lot 16 and Lot 99 to provided interconnection with
internal sidewalks and the shared use path.
 
 
Kevin T. Smith
37385 Rehoboth Ave. Ext, Unit #11, Rehoboth Beach, DE 19971
Direct (302) 781-4346 
 
THE KERCHER GROUP, INC.  
Strategic Infrastructure and Transportation Asset Management
Consulting | Systems | Engineering

tel:(302)%20781-4346




OVER 100 YEARS OF SUPERIOR SERVICE R E S O U R C E S  R E S O U R C E S  

Artesian Water Company AL Artesian Wastewater Management ^ Artesian Utility Development A Artesian Water Pennsylvania 

January 21, 2020 

FUSCO PROPERTIES, L.P. 
C/O Frank J. Vassallo IV 
200 AIRPORT ROAD 
NEW CASTLE, DE 19720 

RE: Cool Spring Meadows Ability to Serve Letter 

With reference to your request concerning Water and Wastewater Service (collectively, "Service") 
for the proposed Cool Spring Meadows Project, consisting of approximately 226 single family 
homes in Indian River Hundred, Sussex County, Delaware known as Tax Parcel Number 234
5.00-30.00, and 234-5.00-33.00 (the "Property"), please be advised as follows: 

Subject to the following conditions, Artesian Water Company, Inc. and Artesian Wastewater 
Management, Inc. (collectively, "Artesian") are willing and able to provide Service to the Property 
that meets all applicable State of Delaware, Delaware Department of Natural Resources and 
Environmental Control, and Sussex County standards. Artesian has existing water and wastewater 
Certificates of Public Convenience and Necessity ("CPCNs") from the Delaware Public Service 
Commission. 

Based on current conditions and subject to the development entity and Artesian entering Water 
and Wastewater Service Agreements (collectively, "Agreements") that addresses the financial 
terms of the provision of Service for the Property, in accordance with Artesian's tariff as approved 
by the Delaware Public Service Commission, 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. 

A Artesian Water Maryland A Artesian Wastewater Maryland 

Aaam uouia 
Manager of Systems Planning and Design 

664 Churchmans Road, Newark, Delaware 19702, P.O. Box 15004 Wilmington, Delaware 19850 Phone: (302) 453-6900 Fax: (302) 453-6957 
14701 Coastal Highway, Milton, Delav/are 19968 Phone: (302) 645-7299 Fax: (302) 645-8233 

email: artesian@artesianwater.com Website: artesianwater.com 







From: Bruce Bagley
To: Kevin Smith
Subject: Re: Wetlands - Sussex County, DE, Tax Parcel: 234-5.00-30.00 & 33.00 - Fusco Properties
Date: Tuesday, January 7, 2020 3:22:58 PM

Kevin,
It is probably ok to make that area disappear, Bruce

On Tue, Jan 7, 2020 at 2:22 PM Kevin Smith <kts@kerchergroup.com> wrote:

Mr. Bagley:

 

You had performed a wetland delineation on this property some time ago for a project with
Ocean Atlantic and Fusco Properties. It received Final approval on December 6, 2012. The
project has been idle since that time and the subdivision plan has sunset. We are in the
process of attempting to get Preliminary approval again, with a Preliminary hearing set for
January 23, 2020. The client requested that we redesign the project to take up less “space”
and to attempt to preserve as much woods as possible. The new layout has done just that,
however, one of the lots (149) has been designed in a small isolated wetland area along the
property line with Parcel 31.00. We are asking whether, if under the current regulations, that
this area can be considered as isolated and possibly omitted as wetlands. If not, since the
area is so small (2,336 s.f. – 0.05 ac.), that a permit could be obtained to fill in this particular
wetland area.

 

I’ve attached the revised subdivision plan for your use.

 

If you have any questions, please contact me.

 

Thanks.

 

Kevin T. Smith

37385 Rehoboth Ave. Ext, Unit #11, Rehoboth Beach, DE 19971

Direct (302) 781-4346 

 

THE KERCHER GROUP, INC.  

Strategic Infrastructure and Transportation Asset Management

Consulting | Systems | Engineering

mailto:bruce.b.bagley@gmail.com
mailto:kts@kerchergroup.com
mailto:kts@kerchergroup.com
tel:(302)%20781-4346
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GENERAL NOTES 
THE PROJECT SITE IS KNOWN AS COOL SPRING MEADOWS, (T.P.: 2-34-5, PARCELS 30 & 33), AND IS LOCATED 
AT THE NORTHWEST CORNER OF THE SUSSEX COUNTY ROAD 280 AND SUSSEX COUNTY ROAD 290 INTERSECTION 
NEAR HARBESON, DELAWARE. 

THE BOUNDARY AND EXISTING CONDITIONS SHOWN WERE OBTAINED FROM A SURVEY TITLED "BOUNDARY & 
IMPROVEMENT LOCATION SURVEY PLAN" FOR THE PROPERTY KNOWN AS "LANDS OF GLATFELTER PULP WOOD 
COMPANY', TAX MAP PARCEL 2-34-5.00-33.00, PREPARED BY MERESTONE CONSULTANTS, INC., DATED DECEMBER 9, 
2004 AND FROM A SURVEY TITLED "BOUNDARY AND TOPOGRAPHY PLAT FOR THE PROPERTY KNOWN AS "LANDS OF 
FRANCIS HENRY PRETTYMAN", TAX MAP PARCEL 2-35-5.00-30.00, PREPARED BY McCRONE, INC., DATED FEBRUARY 
4, 2005. 

THE WETLAND DELINEATIONS SHOWN WERE OBTAINED FROM THE FOLLOWING SURVEYS: 
- "WETLAND DELINEATION PLAN" FOR THE PROPERTY KNOWN AS "LANDS OF GLATFELTER PULP WOOD COMPANY", 

TAX MAP PARCEL 2-34-5.00-33.00, PREPARED BY MERESTONE CONSULTANTS, INC., DATED MAY 19, 2005. 
- "WETLAND DELINEATION PLAN' FOR THE PROPERTY KNOWN AS 'LANDS OF FRANCIS HENRY PRETTYMAN", TAX MAP 

PARCEL 2-34-5.00-30.00, PREPARED BY MERESTONE CONSULTANTS, INC., DATED MAY 19, 2005. 
- "BOUNDARY AND TOPOGRAPHY PLAT' FOR THE PROPERTY KNOWN AS "LANDS OF FRANCIS HENRY PRETTYMAN", 

TAX MAP PARCEL 2-34-5.00-30.00, PREPARED BY McCRONE, INC., DATED FEBRUARY 4, 2005. 

INFORMATION SHOWN ON THESE SHEETS IS ONLY ACCURATE TO THE EXTENT OF THE SURVEYS PREPARED BY 
THE ABOVE-MENTIONED ORGANIZATIONS. 

A BOUNDARY DISCREPANCY EXISTS BETWEEN THE VARIOUS SURVEYS USED TO CREATE THESE PLANS. KERCHER 
ENGINEERING, INC. ASSUMES NO LIABILITY FOR THE ACCURACY OF THE OVERALL BOUNDARY, AS PREPARED BY THE 
ABOVE-MENTIONED ORGANIZATIONS. 

MAINTENANCE OF THE STREETS WITHIN THIS SUBDIVISION WILL BE THE RESPONSIBILITY OF THE DEVELOPER, THE 
PROPERTY OWNERS WITHIN THIS SUBDIVISION OR BOTH. THE STATE ASSUMES NO RESPONSIBILITY FOR THE FUTURE 
MAINTENANCE OF THESE STREETS. . 

ALL PROPOSED STORMWATER MANAGEMENT FACILITIES, BUFFERS AND OPEN SPACE ARE TO BE MAINTAINED BY THE 
DEVELOPER UNTIL SUCH TIME AS A HOMEOWNERS ASSOCIATION CAN PROVIDE FOR SAID MAINTENANCE. 

ALL LOTS SHALL HAVE ACCESS FROM THE INTERNAL SUBDIVISION STREETS AND DIRECT ACCESS TO SCR 280, SCR 290 
AND SCR 292 WILL NOT BET PERMITTED. EACH LOT WILL BE PERMITTED TO HAVE ONLY ONE ACCESS POINT TO SERVE 
THE ENTIRE PARCEL HORSESHOE DRIVEWAYS WILL NOT BE PERMITTED. 

THIS PLAN DOES NOT VERIFY TO THE LOCATION AND/OR EXISTENCE OF EASEMENTS OR RIGHT-OF-WAYS CROSSING 
SUBJECT PROPERTY AS NO TITLE SEARCH WAS PROVIDED. 

THE CONTRACTOR SHALL ENSURE THAT ALL NECESSARY PERMITS AND APPROVALS HAVE BEEN OBTAINED PRIOR TO 
COMMENCEMENT OF ANY SITE CONSTRUCTION ACTIVITIES. 

ALL CONTRACTORS WORKING ON THIS PROJECT SHALL BE RESPONSIBLE FOR ENSURING THAT ALL CONSTRUCTION ACTWITIES 
RELATED TO THIS PROJECT ARE PERFORMED IN ACCORDANCE WITH ALL O.S.H.A. (OCCUPATIONAL SAFETY and HEALTH 
ADMINISTRATION) STANDARDS AND REQUIREMENTS. 

ALL CONTRACTORS WORKING ON THIS PROJECT SHALL COMPLY WITH THE REQUIREMENTS OF THE DELAWARE EROSION AND 
SEDIMENT CONTROL HANDBOOK, 1989 OR LATEST EDITION. 

CONSTRUCTION MATERIALS AND PROCEDURES SHALL FOLLOW SUSSEX COUNTY SPECIFICATIONS AND STANDARD DRAWINGS 
(LATEST EDITION). 

EXISTING SUBSURFACE UTILITY INFORMATION INDICATED IS BASED UPON VISUAL FIELD INSPECTION BY MERESTONE 
CONSULTANTS, INC. AND McCRONE, INC. SUCH INFORMATION CONCERNING THE SIZE, LOCATION, DEPTH, QUANTITY, ETC. OF 
SUBSURFACE UTILITIES IS APPROXIMATE IN NATURE AND HAS BEEN OBTAINED AS AN AID IN THE PROJECT DESIGN. THE 
INFORMATION PROVIDED IS REPRESENTATIVE OF SUBSURFACE CONDITIONS ONLY AT LOCATIONS AND DEPTHS WHERE SUCH 
INFORMATION WAS OBTAINED. THERE IS NO EXPRESSED OR IMPLIED AGREEMENT THAT UTILITY SIZE, LOCATION, DEPTH, 
QUANTITY, ETC. AS SHOWN EXISTS BETWEEN EXPLORED LOCATIONS. ACCORDINGLY, UTILITY INFORMATION SHOWN SHOULD 
NOT BE REUED UPON FOR CONSTRUCTION PURPOSES. IT IS INCUMBENT UPON THE CONTRACTOR TO VERIFY THE SIZE, 
LOCATION, DEPTH, QUANTITY, ETC. OF ALL UTILITIES BEFORE EXCAVATION. 

BASED ON THE FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD INSURANCE RATE MAP (FIRM) 100029 0330 J, 
MAP NUMBER 10005C0330J, DATED JANUARY 6, 2005, THIS PROPERTY IS IN A ZONE "X"—UNSHADED WHICH IS AN AREA 
DETERMINED TO BE OUTSIDE OF THE 0.2% ANNUAL CHANCE FLOODPLAIN. 

ALL FIRE LANES, FIRE HYDRANTS AND FIRE DEPARTMENT CONNECTIONS SHALL BE MARKED IN ACCORDANCE WITH THE 
DELAWARE STATE FIRE PREVENTION REGULATIONS. 

IN ACCORDANCE WITH THE DELAWARE STATE FIRE PREVENTION REGULATIONS PART V, CHAPTER 4, SECTION 4-1.1, THE 
DEVELOPER SHALL PROVIDE, TO THE EMERGENCY DISPATCH CENTER HAVING JURISDICTION, A PLOT PLAN OF THE 
DEVELOPMENT SHOWING EACH LOT LOCATION. THE DEVELOPER SHALL ALSO ASSIGN NUMBERS TO ALL PROPERTIES IN 
A CONSECUTIVE MANOR AND HAVE PLACED THE ASSIGNED NUMBER IN A READILY VISIBLE LOCATION ON EACH HOME TO 
ELIMINATE CONFUSION IN THE EVENT THAT AN EMERGENCY VEHICLE IS NEEDED. 

ALL CUL-DE-SACS ARE TO HAVE A 38' PAVED RADIUS. NO PARKING PERMITTED ON CUL-DE-SACS. 

ALL SINGLE FAMILY HOMES TO BE OF WOOD FRAME CONSTRUCTION WITH A MAXIMUM BUILDING HEIGHT OF THREE STORIES, 
NOT TO EXCEED 42'. 

THIS PROPERTY IS LOCATED IN THE VICINITY OF LAND USED PRIMARILY FOR AGRICULTURAL PURPOSES ON WHICH NORMAL 
AGRICULTURAL USES AND ACTIVITIES HAVE BEEN AFFORDED THE HIGHEST PRIORITY USE STATUS. IT CAN BE ANTICIPATED 
THAT SUCH AGRICULTURAL USES AND ACTIVITIES MAY NOW OR IN THE FUTURE INVOLVE NOISE, DUST, MANURE AND OTHER 
ODORS, THE USE OF CHEMICALS AND NIGHTTIME FARM OPERATIONS. THE USE AND ENJOYMENT OF PROPERTY IS EXPRESSLY 
CONDITIONED ON ACCEPTANCE OF ANY ANNOYANCE OR INCOVENIENCE WHICH MAY RESULT FROM SUCH NORMAL 
AGRICULTURAL USES AND ACTIVITIES. 

MAINTENANCE OF THE MULTI-USE PATH SHALL BE THE RESPONSIBILITY OF THE DEVELOPER, THE PROPERTY OWNERS 
WITHIN THIS SUBDIVISION OR BOTH. THE STATE ASSUMES NO RESPONSIBILITY FOR THE FUTURE MAINTENANCE OF THE 
MULTI-USE PATH. ARTESIAN RESOURCES AND ITS SUBSIDIARIES HEREBY HAS ACCESS TO MAINTAIN FACILITIES WITHIN 
THE MULTI-USE PATH. 

BLANKET EASEMENTS WITHIN ALL PRIVATE RIGHT-OF-WAYS TO BE DEDICATED TO ARTESIAN RESOURCES FOR THE 
MAINTENANCE AND INSPECTION OF ALL INSTALLED UTILITIES. 

A 20' WIDE EASEMENT, 10' ON EITHER SIDE OF CENTERLINE OF PIPE, IS HEREBY CREATED WHERE A SANITARY SEWER 
OR WATER LINE EXITS THE OMITS OF THE PRIVATE RIGHT-OF-WAY. 

ALL SUBDIVISION LOTS SHALL HAVE TEN-FOOT-WIDE EASEMENTS ALONG ALL LOT ONES FOR A TOTAL OF AT LEAST TWENTY 
(20) FEET ALONG A LOT LINE COMMON TO TWO LOTS FOR THE PLACEMENT AND PERPETUAL MAINTENANCE OF ANY UTILITY. 

THE INTERIOR STREET DESIGN SHALL BE IN ACCORDANCE WITH OR EXCEED SUSSEX COUNTY STREET DESIGN REQUIREMENTS. 
STREET DESIGN SHALL INCLUDE CURBS, SIDEWALK (AS DEPICTED ON THE CONSTRUCTION PLANS) AND STREETLIGHTS. 

STREET LIGHTS SHALL BE PROVIDED WITHIN THE SUBDIVISION, THE EXACT LOCATIONS WILL BE DETERMINED BY THE 
ELECTRICAL SUPPLIER. 

ROADWAY IMPROVEMENT NOTES 
1. THE OWNER AND/OR DEVELOPER OF COOL SPRING MEADOWS SHALL BE RESPONSIBLE FOR MAKING THE FOLLOWING OFF-

SITE ROADWAY IMPROVEMENTS: 

- SUSSEX COUNTY ROAD 280 (STOCKLEY ROAD) SHALL BE IMPROVED TO HAVE AN OVERLAY ALONG THE EXISTING PAVEMENT 
WIDTH BEGINNING AT STATION 0+00 TO STATION 17+00. 

- SUSSEX COUNTY ROAD 280 (STOCKLEY ROAD) SHALL BE IMPROVED TO HAVE 11-FOOT WIDE TRAVEL LANES AND 5-FOOT 
WIDE SHOULDERS BEGINNING AT STATION 17+00 TO STATION 48+38.49. 

- SUSSEX COUNTY ROAD 290 (COOL SPRING ROAD) SHALL BE IMPROVED TO HAVE AN OVERLAY ALONG THE EXISTING PAVEMENT 
WIDTH BEGINNING AT STATION 1+28.93 TO STATION 15+50.49. 

2. UPON THE ISSUANCE OF THE ENTRANCE CONSTRUCTION PERMIT BY THE SOUTH DISTRICT PUBLIC WORKS OFFICE, THE 
ENTRANCE AND ROADWAY IMPROVEMENTS ALONG SCR 280 AND SCR 290 SHALL BEGIN CONSTRUCTION. 

3. PRIOR TO THE ISSUANCE OF THE 150th BUILDING PERMIT, THE ENTRANCE AND ROADWAY IMPROVEMENTS ALONG SCR 280 AND 
SCR 290 SHALL BE COMPLETELY CONSTRUCTED, INSPECTED AND ACCEPTED BY DELDOT. NO ADDITIONAL CERTIFICATE OF 
OCCUPANCIES SHALL BE ISSUED UNTIL THE ENTRANCE IMPROVEMENTS ARE COMPLETELY CONSTRUCTED, FINAL INSPECTED 
AND ACCEPTED BY DELDOT. 

4. THE OWNER AND/OR DEVELOPER OF COOL SPRING MEADOWS SHALL CONSTRUCT ALL OFF-SITE IMPROVEMENTS, AS PER THE 
APPROVED ENTRANCE AND ROADWAY CONSTRUCTION PLANS. 

5. IF ANY PHASE OF THIS DEVELOPMENT IS SOLD, IT SHALL BE THE RESPONSIBILITY OF THE NEW OWNER/DEVELOPER TO MAKE 
AND/OR COMPLETE THE NECESSARY IMPROVEMENTS ASSOCIATED WITH THIS DEVELOPMENT, AS OUTLINED IN THE FINAL TIS 
AND AS NOTED ON THE RECORD PLAN. 
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SUSSEX CONSERVATION DISTRICT 
SEDIMENT CONTROL & STORMWATER MANAGEMENT0*'1"-

Reviewed By <-) •. • . ..Date 

Approved By , Date JJ /Lf 

SITE DATA and ZONING SCHEDULE 
EXISTING SITE USE: 
PROPOSED SITE USE: 
ZONING DISTRICT: 

AGRICULTURAL FIELDS AND WOODLANDS 
226—LOT, SINGLE-FAMILY DWELLING CLUSTER SUBDIVISION 
AR-1, AGRIOULTURAL/RESIDENTIAL 

ORDINANCE ITEM REQUIREMENT: PROVIDED: 
MINIMUM LOT AREA 7,500 Sq. Ft. 10,168 Sq. Ft. (MIN.) 

MINIMUM LOT WIDTH 60 Ft. 80 Ft 

MINIMUM LOT DEPTH 100 Ft. 130 Ft. 

MINIMUM SETBACKS: 
FRONT 
SIDE 
REAR 

25 Ft. 
10 Ft. 
10 Ft. 

25 Ft. 
10 Ft. 
10 Ft. 

MAXIMUM BUILDING HEIGHT 3 Stories (42 Ft.) 3 Stories (42 Ft.) 

SEWER SERVICE CENTRAL CENTRAL (PRIVATE) 

WATER SERVICE WELL (MIN.) CENTRAL (PRIVATE) 

GROSS PROPERTY AREA: 215.23 ACRES 

LOT / R.O.W. AREA: 81.27 ACRES 

WETLAND AREA: 21.98 ACRES 

R.O.W. DEDICATION AREA: 4.31 ACRES 

OPEN SPACE AREA: 107.67 ACRES (NON -INCLUSIVE OF WETUNDS) 
OPEN SPACE %: 50 (NON-INCLUSIVE OF WETUNDS) 

<N 

R E V I S I O N S  

256 

396* 

396

147-

256 

iZ/lLllL ^4 
SUSSEX COUNTY 

PLANNING & ZONING COMMISSION 
6* 

147 

TRAFFIC FLOW SCHEMATIC 
DELAWARE ROUTE 290 ENTRANCE 

DE RT 290 SPEED LIMIT = 50 MPH 
ENTRANCE ADT = 1,086* 

HIGHWAY AADT (2006) = 382 
REQUIRED CLEAR ZONE = 30' EACH SIDE 

CU\SS "C" ENTRANCE 
* ENTRANCE ADT IS TAKEN FROM ORTH-RODGERS ASSOCIATES, INC. 

AMENDED TRAFFIC IMPACT STUDY ANALYSIS. DATED MAY 23, 2007 

272 317 

-317 
-384 

272
384-

TRAFFIC FLOW SCHEMATIC 
DELAWARE ROUTE 280 ENTRANCE 

DE RT 280 SPEED LIMIT = 50 MPH 
ENTRANCE ADT =1,178* 

HIGHWAY AADT (2006) = 724 
REQUIRED CLEAR ZONE = 30' EACH SIDE 

CLASS "C" ENTRANCE 

* ENTRANCE ADT IS TAKEN FROM ORTH-RODGERS ASSOCIATES, INC. 
AMENDED TRAFFIC IMPACT STUDY ANALYSIS. DATED MAY 23. 2007 

RECOMMENDED FOR APPROVAL BY THE PLANNING COMMISSION OF SUSSEX COUNTY 
ON THIS DAY OF pPlt. 90 IZ. 

__SE6RSARYU(ATTEST) 

RECOMMENDED FOR APPROVAL BY THE SUSSEX ̂ COUNTY COUNCIL 
ON THIS DAY OF /)&£- CL. 90 / 

PRESIDENT 

OWNER CERTIFICATE 
I HEREBY CERTIFY THAT I AM THE EQUITABLE OWNER OF THE PROPERTY DESCRIBED 
AND SHOWN ON THIS PLAN, THAT THE PLAN WAS MADE AT MY DIRECTION, THAT I 
ACKNOWLEDGE THE SAME TO BE MY ACT AND DESIRE THE PUN TO BE DEVELOPED 
AS SHOWN IN ACCORDANCE WITH ALL APPLICABLE UWS AND REGUUTIONS 

ioiz^L 
FUSCO PROPERTIES 
P.O. BOX 665 
200 AIRPORT ROAD 
NEW CASTLE, DE 19720 
Phone: 302.328.6251 
Fax: 302.328.6332 

WETLANDS CERTIFICATION 

DATE 

THIS PROPERTY HAS BEEN EXAMINED BY UUREL OAK LAND CONSULTING, LLC FOR THE 
PRESENCE OF WATERS OF THE UNITED STATES INCLUDING WETLANDS (SECTION 404 AND 
SECTION 10), STATE SUBAQUEOUS LANDS AND STATE TIDAL WETUNDS BASED ON THE 
CRITERIA SET FORTH BY THE REVIEWING ANGENCIES IN THE FORM OF MANUALS, POLICIES 
AND PROCEDURES IN PUCE AT THE TIME INVESTIGATION WAS CONDUCTED. ANY OF THE 
ABOVE RESOURCES THAT WERE FOUND ON THE PROPERTY ARE CLEARLY MAPPED ON THIS 
PUN IN ACCORDANCE WITH OUR FIELD INVESTIGATIONS AND DETAILED IN REPORTS BY 
UUREL OADKUND CONSULTING, fctp USING THEIR BEST PROFESSIONAL JUDGEMENT. 

BRUCE B. BAGLEY, MS, CI 
UUREL OAK UND CONSUL* 
420 COSDEN ROAD 
P.O. BOX 295 
SMDLERSVILLE, MD 21668-0295 
410.708.3854 PHONE 

'AG, CCA 
C 

ĴjdL 
'DATE 

It-

HAS BEEN PREPARED UNDER MY 
SUPERVISION AND TO THE BEST OF 

MY KNOWLEDGE COMPUES WITH 
THE APPUCABLE ORDINANCES OF 

SUSSEX COUNTY AND THE LAWS OF 
THE STATE OF DELAWARE. 

eV v- ,«»"" == 

iU// 
No. 13928 

6  ̂• 
CP' 

rr * 

St  ̂
IB 

v . cax 
1 O 
£ 

LU 2-
O Q m Ld a 

3— CD 
a . ui u 
$ 
£ <  
Q_ 

s CO 

o| ml 
cnI 

o 
ai 3 „ 
SfiCsl 
(feoSS 

fSgSoftm 

ggitlH! 

3= mega: 

i0a:guj2 

CLO^UiO 

» .  I  

o 
p .̂cn 
LU I— 

o 
^ C£ 
O (N-

© 

CO 
LU 

oc 
o CM r~ Qh- in cm _<o> cMro 

LU gg*"<Dro 

n (D LU 
O xfe0 
C£ OOjjr *, . n mo-y OCM O- QZfZ TOO — to _ d <i. 
O alo0 

O 

00*9 CM CO fOcM 
CM" 

CO 
ZD 

5 
Q_ 

X 
LU 
O 
z 

Q cr o 
o 
LU 

I 
0 
Q 

1 

i 

i 

20 

8 

K) 
fO 

o 
to <<< 
£/) JOt-CM _J CMIOO) ui o Qt < Q_ 
to 
! rj-tO i V) 

CM CO 

m-d-o 
CM _CM 

o ..Ui .. 
iSQiS 

OYl-b 
o Z 

•: a: CL O 

• i'5' 

CO fcî  rv o • s ac Ld o S 
ZUi o> o <* 
"7 m 
 ̂

J b O 
Q- y n 

bo .2 

JOB No: 
07—0307EG 

PLAN DATE: 
Apr. 5, 2007 

SHEET No. 

2 



WETLAND UNE TABLE 

SEGMENT LENGTH BEARING 
LI 9 85.71' S19- 31' 15"E 
L20 31.22' S30* 11' 35" E 
L2T 33.37' S30" 59' 21" E 
L22 50.13' S5* 25' 49" E 
L23 51.25* 539* 00' 57" E 
L24 29.20' N86" 26' 41" E 
L25 31.10' N77* 15' 51"E 
L26 35.37' S4T 12' 27" E cn 42.86' S66" 38' 47"E 
L28 46.56' 381* 27' 3rE 
L29 54.66' 576* 34' 33" E 
L30 62.21' S64° 02' 40" E 
L31 37.31' S39* 54' 07" E 
L32 47.05' S75* 58' 29" E 
L33 96.31' S66* 04' 55" E 
L34 72.05' S74* 26' 5rE 
L35 59.61' N68* 54' 01"E 
L36 29.82' S30* 35' 09" E 
L37 39.27' 55* 31' 55" W 
L38 35.64' S3* 36' 43" E 
L39 50.66' S40" 10' 00" E 
L40 54.16' N56* 20' 38" E 
L41 41.72' N74* 04' 15"E 
L42 68.99' S85* 57' 36" E 
L43 37.35' N32* 26' 23" E 
L44 48.96' N58* 12' 09" E 
L45 93.25' S85* 03' 20" E 
L46 102.76' N89* 11' 30" E 
L47 63.14' S63* 16' 56" E 
L48 50.96' N83* 13' 23" E 
L49 50.61' S84* 26* 51" E 
L50 68.83' 558* 55' 29" E 
LSI 67.92' S63* 16' 47'E 
L52 99.58' N22* 02' 49" E 
L53 43.39' N69* 21' 55"W 
L54 46.31' 351* 09' 02"W 
L55 87.82' 526* 34' 46" E 
L56 45.63' N40* 53' 09" E 
L57 38.45' N22* 03' 36" E 
L58 126.60' N36* 22' 35"W 
L59 42.69' S84* 34' 23" W 
L60 46.04' 387 27' 36" W 
L61 46.86' 339* 45' 19"W 
L62 30.02' 359* 58' 05"W 
L63 49.66' 324* 58' 00" W 
L64 40.49' 355' 53' 48" E 
L65 36.92' 338* 40' 00" E 
L66 25.91' N75* 43* 25" E 
L67 44.23' N75* 19' 46" E 
L68 60.23' S46" 09' 36" E 
L69 28.84' N78* 31' 56" E 
L70 38.14' 364* 26' 40"W 
L71 80.93' 370' 08' 18"W 
L72 81.54' N89* 19' 53"W 
L73 137.37' N87" 40' 45"W 
L74 88.42' 380* 52' 55"W 
L75 110.58' 387 42' 08"W 
L76 75.15' 389* 29' 26"W 
L77 76.68' 376* 42' 28" W 
L78 80.77' 363* 38' 40" W 
L79 76.28' 34* 19' 13"W 
L80 48.34' 317* 15' 57"£ 
-LSI 66.23' 366* 30' 30" W 
L82 94.20' 379* 29' 23"W 
L83 110.87' N85* 40' 43" W 
L84 92.40' N88* 52' 21"W 
L85 64.67' N88* 29* 41"W 
L86 69.71' N87 57' 28"W 
L87 84.00' N89' 05' 00"W 
L88 45.17' N88" 58' 43" W 
L89 62.61' N87 54' 45"W 
L90 18.90' N71* 30' 16"W 
L91 29.10' N57 38' 57" W 
L92 38.36' 384* 56' 24"W 
L93 29.88' 365* 11* 12"W 
L94 26.98* 374* 26' 42" W L95 67.05' S82' 26' 39"E 
L96 55.20' N89* 08' 52" E 
L97 14,58' N76* 04' 08" E 
L98 295.12' 388* 29' 41" E 
L99 21.44' 31* 30' 19"W 
LI 00 40.81' 388* 29' 45"W 
L101 80.28' 389* 39' Of'W 
LI 02 59.39' N85* 07' 23" W 
L103 62.73' 389* 26' 24"W 
LI 04 55.81* N89* 19* 07" W 
LI 05 64.88* N89* 35* 03" W 
LI 06 11.50' 383* 15' 21"W 
LI 07 4.00' SO* 43' 36" E 
LI 08 11.36' 386* 43' 26" E 
LI 09 64.85' 389* 35' 03" E 
L110 55.96' 387 16' 20"£ 
L111 63.63' N89* 24' 02" E 
L112 58.66' 388* 36' 38" E 
L113 74.86' 388' 55' 16"E 
L114 44.89' 389* 06* 34" E 
L115 20.16' N87 16' 31"E 
L116 82.56' 388* 23' 54" E 
L117 58.84' 388* 25' 48" E 
LI 18 18.69' 333* 4/' 45" E 
L119 76.20' 311' 14' 32" E 
LI 20 74.88' 34' 04' 08" E 
L121 59.22' 39* 43' 20"E 
LI 22 51.73' 355* 50' 31" E 
L123 37.42' 312* 23' 15"E 
LI 24 40.32' 331* 57' 35" E 
L125 49.67' 387 42' 43" E 
LI 26 50.07' Nil* 26' 02"E 
LI 27 48.36' N29* 33' 3(7 W 
LI 28 144.35' N14* 27* 30" E 
LI 29 55.09* : S32* 48' 24" E 
LI 30 65.05' 368* 14' 24" E 
LI 31 129.77' 328* 35' 50"E 
LI 32 93.57' N85* 07' 05" E 
L133 136.59' 342* 49' 48" E 
LI 34 162.67' 369* 11' 55" E 
LI 35 104-45' 364* 59' 37" E 
LI 36 77.45' 355* 57' 58" E 
LI 37 55.32' 38* 47' 18"E 
LI 38 91.28' 31* 35' 17" E 
LI 39 74.73' 327 00' 43" E 
LI 40 41.17' N66" 25' 52" E 
LI 41 14.04' N68* 36' 36'E 
LI 42 12.21' 372' 18' 44" E 
L143 14.32' 382* 31* 45" E 
LI 44 259.33' 386 25' 32" E 
LI 45 59.69' 383* 25' 53" E 
LI 46 95.35' N74* 27' 47 E 
LI 47 105.87' N25" 25' 12" E 
LI 48 5/. 47' NS* 28' 11"W 
LI 49 18.75' 366* 24' 01"W 
LI 50 119.57' N60* 05' 26rw 
LI 51 100.96' N64* 55' 00"W 
LI 52 76.75' N76* 08' 39" W 
LI 53 75.63' NSI* 55' 05"W 
LI 54 106.22' 385* 05' 49" W 
L155 105.37' 389* 09' 25" W 
LI 56 76.49' N44" 09' 41"W 
LI 57 24.46' N14* 15' 28" E 
LI 58 70.10' N81* 32' 26'W 
LI 59 25.35' N30* 47' 54" W 
LI 60 58.69' N78* 39' 04"E 
L161 81.94' N17 21' 25" W 
L162 88.96' N26* 31' 47"W 
L163 99.62' N i l *  03 '  29"E 
LI 64 53.67' N22* 44' 25" E 
LI 65 69.51' 387 45' 25" E 
LI 66 102.75' 384* 49' 21" E 
LI 67 52.33' 369* 32' 40" E 
LI 68 64.91' N70* 30' 09" E 
LI 69 90.60' N36* 59' 55"E 
LI 70 52.87' 379* 15' 41" E 
LI 71 49.81' N64* 08' 38" E 
LI 72 69.89' 386* 32' 19"E 
LI 73 99.79' 379* 35' 35" E 

EASEMENT UNE TABLE 

SEGMENT LENGTH BEARING 
E.L1 18.95' 370* 38' 25" E 
E.L2 65.30' N60r 12' 35" E 
E.L3 50.00' N10* 58' 28" E 

s 

3? 31 

A /of LOT. 145 -
 ̂/ 13,433 5.F.  ̂

BOUNDARY CURVE TABLE LOT. iq '§• v 
10,416 5.F. 0-S 

SEGMENT LENGTH RADIUS 
P.C1 160.15' 6525.00' 
P.C2 99.86' 1800.00' LOTi 150 "54 

vS>\  ̂V 10,436 SJ=. 

EASEMENT CURVE TABLE 

/s°o 
LOT: IT •00' 

10,353 S.F. , rff 
"f 

LOT: 154' 
10,436 5.F. 

SEGMENT LENGTH RADIUS 
E.C1 158.96' 6475.00' 
E.C2 101.25' 1825.00' 

a5;o»s l3<£oo-1 
LOT: 16 

/%> 

LOT: 160 ^c, 
10,416 S.F. 0} . * 

°2472''iv" U 

LANDS N/F OF MARJOR/E BERN/CE STREETT CDEED BOOK 4A4, RAOE 2/J ZONE.- ARf, LEE.- FARM LV HOMES/TE 

FORESTED BUFFER-
2 ROWS - STAS&ERED AL1&HHENT 

1ST ROW - JO' FROM PL 
2ND ROW - 20' FROM PL 
TREES SPAOIN& - 1405' 

HEIOHT fMIN.) - 4' 
EVEROREEN - ("21) 
DEOIDUOUS - (AF) 

LANDS N/F OF—\ MLLLIAM VERNON JR., 4 BETTY STREET (DEED BOOK 7JO, RASE 77 4 BOOK 76S, RASE MJj ZONE.- ART, USE.- RESIDENTIAL, STN&LE 
r 

tt) 

-mrwim 
caos* 

1 o .8 " 
/O' 

LOT: 146 Im LOT: I4T ® 
11,432 S.F. b (2336 S.F. /«, LOT: M& 

BUFFER AREA ("EXCLUDIHS PONDS/ 
WETLANDS/WETLAND BUFFER) 

2334331 s.f. 

C.261 

LOT: 'ST 'yj LOT: 156 L> 
10503 S.F. ĵ |c>,436 S.F. /$ 

iU 

C.46T 

£X. NON-T/DAL-HETLAND 2̂ 36 s.f. 

fo© 

/of 
%© 
©p 

fi 

/ 
©«* 

, ti-© 
b© 

II© 
r © ©  
f©* 

r©« /y 
»© , or 

/©«-
%© 

©« 

S04°2TO4"E I30.00' 

LOT: 15 
IO,455 S.F. 

\ LOT: 14 s. 

LOT: 161 
IO,455 S.F. 

%s 

LOT: 164 
25,<?40 S.F. 

I03T6 S.F. 

cX 
^ • 

z&vYn \so.oô  
LOT: 162 

IO,436 S.F. 

\ Ysfi' \cJO  ̂

LOT: 163 
2IPOT S.F. 

IO,4l6 S.F. 

'75 i 

LANDS N/F OF ROLAND JR., 4 MARY JEAN CLIFFORD CDEED BOOK 444, PACE Z/J ZONE: ART, USE: RESIDENTIAL TRAILER 

m 

LANDS N/F OF CARL H. JR., 4 JESSICA D. MENKE (DEED BOOK 2537, PACE272J ZONE: ARJ, USE: RESIDENTIAL, S/NCLE 

LOT: 165 
2O530 S.F. \>Jbx 

JRF 

LANDS N/F OF JAMES D. 4 ARLENEN. BENNETT (DEED BOOK2373, PACE 041/ ZONE: ARI, USE: RESIDENTIAL, S/NCLE 

/-PROPOSED 50' 
¥ WETLAND BUFFER 
 ̂ 41,015 s.f. 

\ 

M. /r, -
AT 

\ 

LOT: 12 
I3,4O0 S.F. 

LOT: II "o 
10366 S.F. '0o. 

:RED SCHOOL 
LTER 

/ / c-

/ %\ 

AMENITY AREA IS 
31,466 S.F. 

tut 
_ 

/ o  ̂LOT: 166 
' S). 12,444 S.F. «/ 

NON-TIDAL . 

LOT: to -Q-
10343 S.F. 

c 
LOT: 201 V> 
14,406 S.F. LO 

«0 

LOT= 1 
10516 S.F. 

-«8s h, h 

LOT: 4 
11336 S.F. 

LOT: 6  ̂\ 
10516 S.F. 

*>>  ̂
 ̂\ Qj. 

LOT: 5 Pb\ 0ZoCjDL 
IO5O0 S.F. 

LOT: 0 -J-A 
IJ1I502 S.F. ̂  

1? t 

/30 / (y Ky 

VV C / 10344 S.F. 0/ 

A Ml;/ 
0 LOT: 205 '0C 

tl,404S.F. 

%b?" 

LOT: 200 
12515 S.F. rf '"!/! 

L LOT: 204/ 
f<010,405 S.F. / ,M <-* 

LOT: 2IO 
10,405 S.F. 

Oj., 
'Sy, ̂ •56 "3" 

©II 
, il© 
©© 

«/©© 

LOT. 
10500 S.F. in^0 

•̂ •̂ofeTso-OO'Iv  ̂

LOT: 3 S-\ \ 
IO,516 S.F. \ OF. 

^ / 
OPEN SPACE 

2U43 s.F. 

/ x S0-
LOT: 204 '"O'l „ 
11566 S.F. A 'J 

&•  / "  

H 
vi 

if 

LANDS N/F OF ROBERTA. 4 VERA H. MEN/NCER (DEED BOOK 2044, PACE233/ ZONE: ART, USE: RESIDENTIAL, S/NCLE 

HI 

P 
43 Pz— W 

sSP ©P /tr 

!%• 
©/in 

,5-—FORESTED BUFFER 
2 ROFfS - STAOOERED ALISNMEN© 

LOT: 211 /rP 
10,405 S.F. 

12,114 S.F. 

\ 21 
cP VA 

% ,2 LOT: 212 
 ̂ 10,405 S.F. 

(p EOT: 213 Or r* \'r-\/©« 
1O,I40 S.F. -̂  \ 1 -v  ̂

"Pa / X Xc, 

laSo". ©ri \ 

V 

LOT: 216 
!5,O04 S.F. 

Z/P' 
•4? " LOT: 213 

20' DRAINAGE-
EASEMENT 

STORMWATER MANA6EMENT AREA/OPEN SPACE 
TOTAL - 161334 s.f. (POND ONLY - 114330 s.f) 

0T"q /3o-n? 

«p 
$/XQ 

r©© 
, ©* 

, n© 
. o© 

, Q* 
©© 

/o6̂ : 

/fit 
m 

/ /  / 

LOT: 203 
12521 S.F. 

N22003'35"E 
25.01' 

LOT: 2 
I05I6S.F. 0" 

/ J 
& Li 

0 LOT: I 
IO,450 S.F. 

'x ?7'i Lse, 

r0" f-

21.24' 

ia.33( 

>7': 

LOT: 202 
' 12513 S.F. 

20' DRAINAGE 
EASEMENT 

C445 C444 

JO C446 
O 

LOT: 20I 
10345 S.F. 'IT LOT: 200 UJ LOT: 141 

20' DRAINAGE 
EASEMENT 

LOT: III 
12004 S.F. . 

Zj.cP 2 <<P 
, ,Ap LOT: 172 
0° 12000 S.F. 

©©Im 

€-#©ir ©®/o 
©%» 

4?j«> 

.11 

IS 
«§i 

1ST ROW - IO' FROM PL 
2ND ROW - 20' FROM PL 
TREES SPACING - 14.25' 
HEIGHT {141N.) - 6' 
EVERGREEN - (26) 
DECIDUOUS - (51) 

©' 

LANDS N/F OF ROBERT H 4 MARIE HELEN STANLEY (DEED BOOK2530, PACE 107/ ZONE: ART, USE: RESIDENTIAL, S/NCLE 

EX. CONCRETE PIPE 
NEAR BENT IRON PIPE 

% o%o 
I I 

^ Or 

rP 
2 

4r LOT: 113 
12,000 SF. 

BUFFER AREA {EXCLUDING PONDS/ 
WETLANDS/WETLAND BUFFER) 

2534331 s.f. 

x> 

N 253-14=1 .&150 
E T063T=I.6=!60 

C443 

LOT: 146 

.̂04 
370 13 

fb 10345 S.F. ? 10240 SF 

'b IF 1 

" 0 1 1 

C44I 

56*0WOT 
61.W  ̂ P /fit/ , ,/ / / g  

Ik 0 
 ̂C234 

IS 

, X LOT: 141 
, 10,401 SF. 5.10,400 SF. A LOT: 146 ,. 
I |p f ̂  10345 SF. 
J 'P fS! I iV* . T /=: 

/ 4.p 
 ̂.Fp LOT-. 114 

l/P 12000 SF. 
ZQ6 

2 ^P 
:o 2̂  

fP LOT: 115 
11564 SF. 

A 15' WIDE PERMANENT EASEMENT FOR A—v I 1 
IO* WIDE MULTI-USE PATH IS HEREBY X 1/ 

ESTABLISHED, AS PER THIS PLAT J '' 

Nrvv̂  fl' A o. 
\ 

LOT: 145 
14,133 SF. 

Hi 
LOT: .144 

10555 SF. 

'§ c-3o. 

r 2 

C233 0231 

C232 
-2!£ ^Scas, 

C-2̂ , 

20-
OloT: 116 
11503 SF. 

i 

LOT: 211 
11305 S.F. 

ScH/F 

§ 0200 

5 c, i= 1  ̂ LOT: 141 /ry 10346 SF.'# 
10346 SF. f, IO,164 SF. 

'» IS 11 

Ul LOT: 104 
" IO340 SF. 

vlELt MAlNTAINFn 
' 0202 

LOT: 101 
I5,4O0 SF. 

/ / 

N 
OPEN SPACE 

1™# ,̂ 11555 s.f. 

x 

// 
, Xlot= m 
^11503 65. . I fit 

B 
$ 
f 

7-

o 
§ C436 

«0 
10 

x -̂£4— 

S LOT: 100 
[ft IO340 SF. © 
ia YP • (0 

LOT: 210 
14,105 SF. 

> LOT: 214 
^O- 12,131 SF. 

IO 
, S C433 'I X!JSC432 IO,145 SF. 

NOTES: 
LOCATE (3) ANCHOR STAKES 18" FROM TREE TRUNK 
120 DEC. APART. HARDWOOD STAKES TO BE USED. 

BASE OF TREE TO BE PLANTED SUGHTLY HIGHER 
THAN EXIST. GRADE 

. _ 

AN ADDITIONAL 5' OF RIGHT-OF-WAY IS 
HEREBY DEDICATED TO PUBLIC USE 
AS PER THIS PLAT IO,430 SF. 

LOT: 221 
10,111 S.F. 

LOT-- 105 

2.1 La /I " 1 * 

O 
O 
d (0 
m LOT: 220 
IO,ni SF. 

IS 

'i / fit'# 

ft 

VWH 
-SSKfsf 

tvmm 

Mmatmmat 

MH 

REMOVE ALL WIRE AND TWNIE FROM TOP 1/3 
OF ROOTBALL ' 

REINFORCED BLACK 
RUBBER HOSE & GALV. 
GUYING CABLES (TYP) 

im "ixfcr 

0fr 

ssii 

FASTEN TRUNK TO 
STAKE w/TREE RING 

W" • 3" PINE BARK 
MULCH 

/(/ 
s AY LOT: 104 
C-<,> IO,430 SF. 

cX 
/() LOT-. 103 
K IO302 SF. 

2? 
S LOT: 102 

O " 
O 

LOT: 174 
10,430 SF, 

- NATIVE SOIL 
OR T0PS01L 

wwytawiMt 

EXBRNG Tlz 
SUBGRADE LTjTiii-ijfLL 

TREE PLANTINQ DETAIL 
Not To Scale 

NSs-
35O0 

30'2S», 

,31 

// 

ty 
LOT: 110 

IO,146 SF. 
S22°4S'40"W 

I5.14: 

v. 

u y ^ ?  

v- IO,443 SF. = 

<(• \ 
LOT: 100 N 

10430 SF. 

'00.3 

XX i 
11 «* § 

PSP, 
llm, I 

P L A N T I N G  S C H E D U L E  

PLAN SYMBOL QUANTITY BOTANICAL NAME* COMMON NAME* 
MINIMUM 
PLANTING 
HEIGHT 

EVERGREEN TREES 

PLANTING 
SPREAD REMARKS 

24 (GA) 

23 (DF) 

T0TAL:47 

•TREES TO BE GIANT ARBORVITAE AND DOUGLAS FIR (OR SIMILAR, NATIVE EVERGREEN 
SPECIES). THE DEVELOPER SHALL DETERMINE WHAT SPECIES IS TO BE USED AND 
PROVIDE THAT INFORMATION TO THE SUSSEX COUNTY PLANNING AND ZONING 
DEPARTMENT PRIOR TO ANY PLANTING ACTIVITY. ALTERNATING SPECIES/ 
TYPE (EVERGREEN/DECIDUOUS) RECOMMENDED. 

14.25' 

1ST ROW -
10' FROM PL 

2ND ROW -
20' FROM PL 

DECIDUOUS TREES 
35 (RM) 
35 (FP) 
35 (WA) 

TOTAL: 105 

•TREES TO BE RED MAPLE, FLOWERING PEAR, AND WHITE ASH (OR SIMILAR, NATIVE 
DECIDUOS SPECIES). THE DEVELOPER SHALL DETERMINE WHAT SPECIES IS TO BE 
USED AND PROVIDE THAT INFORMATION TO THE SUSSEX COUNTY PLANNING AND 
ZONING DEPARTMENT PRIOR TO ANY PLANTING ACTIVITY. ALTERNATING SPECIES/ 
TYPE (EVERGREEN/DECIDUOUS) RECOMMENDED. / 

14.25' 

TST ROW -
10' FROM PL 

2ND ROW -
20' FROM PL 

• SH LOT: 101 
I (ft 10,430 SF.S  ̂ £,£ 

-A 15' HIDE FIRMAMENT EASEMENT FOR A 
IO' WIDE MULTI-USE PATH IS HEREBY 
ESTABLISHED, AS PER THIS PLAT. 

- R/OHT-Or-MAY EASEMENT AREA 3.120± ACRES EEEO 520/37-7 S 520/373 

I 
,'/ 

AN ADDITIONAL 5" OF RIGHT-OF-WAY IS 
HEREBY DEDICATED TO PUBLIC USE 
AS PER THIS PLAT 

3&'2e>"\ 
,53 

EX/ST/NO DA YLI&HT CORNER EASEMENT, ACOUiRED UNDER DELDOT CONTRACT 1345 UNDER DEED BOOK 520/37S (0.0234 ACRES/'. AREA OF CORNER EASEMENT IS HsREBYDBD/OAnzD TO PUBLIC USE, AS PER THIS FLAT. 
BENCHMARK 
TRAVERSE PIN SET 
ELEV=34.4g> 
N: 252664.C&SC 
E: 706231.1530 
C02/04/05 - NAVD SS) 

R E V I S I O N S  

I HEREBY CERTIFY THAT THIS PUN 
HAS BEEN PREPARED UNDER MY 

SUPERVISION AND TO THE BEST OF 
MY KNOWLEDGE COMPLIES WITH 

THE APPLICABLE ORDINANCES OF 
SUSSEX COUNTY AND THE LAWS OF 

THE STATE OF DELAWARE. 

/ft 
/t-i ©. 

; No. 13928 _ • 
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JOB No: 
07—0307EG 

PLAN DATE: 
Apr. 5, 2007 

SHEET No.: 

2 
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RECORD PUN 
COOL SPRING MEADOWS 

INDIAN RIVER HUNDRED - SUSSEX COUNTY - DELAWARE 

KERCBEE ENGINEERING, INC. 
W7~YTr ENGINEERS • RUNNERS • SURVEYORS 
IC IH 1 413 EAST MARKET STREET - GEORGETOWN, DELAWARE 19947 
JLmJLiJL 302.854.9062 (Voice) 302.854.9064 (Fax) www.Kercherei.com 

OWNER/APPLICANT: 
FUSC0 PROPERTIES 

P.O. BOX 665 
200 AIRPORT ROAD 

NEW CASTLE, DE 19720 
Phone: 302.328,6251 

Fax: 302.328.6332 

PARCEL INFORMATION: 

T.P.: 2-34-5, PARCELS 30 & 33 

GROSS AREA: 215.23 Acres 
ROW DED: 4.31 Acres 

NET AREA: 210.92 Acres 

APPROVED • BY:""' 
A.S.K. 

rssrarr 
J.CLM. 

DRAWrBY1 

J.O.M. 
LAYER111 LIST:' B-ozns 

100-

SCALE 

ONLY PLANS INCORPORATING A RAISED PROFESSIONAL SEAL ARE 
CONSIDERED TO BE OFFICIAL AND RELIED UPON BY THE USER. 

THIS PLAN HAS BEEN PREPARED SPECIFICALLY FOR THE CLIENT AND 
PROJECT DESIGNATED HEREON. ANY MODIFICATION, REVISION, 

DUPLICATION OR USE WITHOUT WRITTEN CONSENT OF KERCHER 
ENGINEERING, INC. IS PROHIBITED BY LAW. 

© COPYRIGHT 2012 KERCHER ENGINEERING, INC. 
ALL RIGHTS RESERVED 

^ 

if# '  ̂
~ * b I? 

C". -0'r>z 

-K^ 
s\̂ > 

COOL SPRING MEADOWS Thu, Oct 18. 2012 (7:05) 
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to 1 01/30/12 REVISIONS PER P&Z COMMENTS K.T.S. 

No.: DATE: DESCRIPTION: BY;rf 
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RECORD PLAN 
COOL SPRING MEADOWS 

INDIAN RIVER HUNDRED - SUSSEX COUNTY - DELAWARE 

A KEECHEE ENGINEEHING, INC. 
-wm* ENGINEERS • PLANNERS • SURVEYORS 
14 M I 413 EAST MARKET STREET - GEORGETOWN, DELAWARE 19947 
• m B JJL 302.854.9062 (Voice) 302.854.9064 (Fox) www.Kercherei.com 

OWNER/APPLICANT: 
FUSC0 PROPERTIES 

P.O. BOX 665 
200 AIRPORT ROAD 

NEW CASTLE, DE 19720 
Phone: 302.328,6251 

Fox: 302.328.6332 

PARCEL INFORMATION: 

T.P.: 2-34-5, PARCELS 30 & 33 

GROSS AREA: 215.23 Acres 
ROW DED: 4.31 Acres 

NET AREA: 210.92 Acres 

APPROVED BY:" 
A.SX 

DESIGNED BY: " DRAWN BY: 
J.C.M. J.O.M. 

'LAYIR'TIST11 

B-<P2R4 

100' 

SCALE 100') 

ONLY PLANS INCORPORATING A RAISED PROFESSIONAL SEAL ARE 
CONSIDERED TO BE OFFICIAL AND RELIED UPON BY THE USER. 

THIS PLAN HAS BEEN PREPARED SPECIFICALLY FOR THE CLIENT AND 
PROJECT DESIGNATED HEREON. ANY MODIFICATION, REVISION, 

DUPLICATION OR USE WITHOUT WRITTEN CONSENT OF KERCHER 
ENGINEERING, INC. IS PROHIBITED BY LAW. 

© COPYRIGHT 2012 KERCHER ENGINEERING. 
ALL RIGHTS RESERVED 

INC. 
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1 01/30/12 REVISIONS PER P&Z COMMENTS K.T.S. 

No.: DATE: DESCRIPTION: 

COOL SPRING MEADOWS Thu, Oct 18, 2012 (7:06) 
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COOL SPRING MEADOWS 

INDIAN RIVER HUNDRED - SUSSEX COUNTY - DEUWARE 

KIEGHER ENG1NS1MNG, INC. 
TT^—TT ENGINEERS • PLANNERS • SURVEYORS 
IC wi I 413 E:AST MARKET STREET - GEORGETOWN, DELAWARE 19947 
JLmJL-J JL 302.854.9062 (Voice) 302.854,9064 (Fax) www.Kerchersi.com 

OWNER/APPLICANT: 
FUSC0 PROPERTIES 

P.O. BOX 665 
200 AIRPORT ROAD 

NEW CASTLE, DE 19720 
Phone: 302.328,6251 

Fax: 302.328,6332 

PARCEL INFORMATION: 

T.P.: 2-34-5, PARCELS 30 & 33 

GROSS AREA: 215.23 Acres 
ROW DED; 4.31 Acres 

NET AREA: 210.92 Acres 

APPROVED BY: 
A.S.K. 

DESIGNED BY: 
J.O.M. 

DRAWN BY: 
J.O.M. 

LAYER LIST: 
B-02R5 

100' 

SCALE (1" = 100') 

ONLY PLANS INCORPORATING A RAISED PROFESSIONAL SEAL ARE 
CONSIDERED TO BE OFFICIAL AND RELIED UPON BY THE USER. 

THIS PLAN HAS BEEN PREPARED SPECIFICALLY FOR THE CLIENT AND 
PROJECT DESIGNATED HEREON. ANY MODIFICATION, REVISION, 

DUPLICATION OR USE WITHOUT WRITTEN CONSENT OF KERCHER 
ENGINEERING, INC. IS PROHIBITED BY LAW. 

© COPYRIGHT 2012 KERCHER ENGINEERING. INC. 
ALL RIGHTS RESERVED 
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Memorandum 
To: Sussex County Technical Advisory Committee 
From: Christin Headley, Planning Technician 
Date: September 25, 2019 
RE: Major Subdivision 

The Sussex County Planning and Zoning Office has received one (1) application for a major 
subdivision that require review by the Sussex County Technical Advisory Committee. Please 
review the applications and provide comments back to the Planning and Zoning Office on or 
before Wednesday, November 27, 2019. 

 

1.) 2019-24 – Cool Spring Meadows - This is a cluster subdivision. The cluster 

subdivision is for the creation of two hundred twenty-six (226) single family lots. The 

property is located on the corner of Stockley Rd. and Cool Spring Rd. Tax Parcels: 

234-5.00-30.00 & 234-5.00-33.00. Zoning: AR-1 (Agricultural Residential District). 

Owner: Fusco Properties, LP. 

 

Please feel free to send your comments via e-mail. Please feel free to contact me with any 
questions at (302) 855-7878 during normal business hours 8:30am-4:30pm Monday through 
Friday or e-mail me at christin.headley@sussexcountyde.gov. 

 
 
 
 
 

 

mailto:christin.headley@sussexcountyde.gov
mailto:christin.headley@sussexcountyde.gov
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PLANNING AND ZONING AND COUNTY COUNCIL INFORMATION SHEET 

Planning Commission Public Hearing Date April 8th, 2021. 

 

Application: CU 2235 Brian P. Lessard 

 

Applicant:  Mr. Brian P. Lessard  

   Lessard Builders, Inc. 

   257 E. Camden-Wyoming Avenue 

   Camden, DE 19932 

    

Owner:  Mr. John P. Laursen and Ms. June J. Laursen 

   715 Halstead Road 

   Wilmington, DE 19803 

    

Site Location:  Lying on the southeast corner of Argos Corner Road (S.C.R. 14E) and 

Coastal Highway (Route 1). 

 

Current Zoning: General Residential (GR) w/a portion of the parcel being zoned 

Agricultural Residential (AR-1) Zoning District 

 

Proposed Use:  Storage Units – Amending Condition “K” of Conditional Use No. 2129  

  

Comprehensive Land   

Use Plan Reference:   Existing Development Area & Developing Area  

 

Councilmatic  

District:  Mr. Schaffer 

 

School District: Milford School District 

 

Fire District:  Memorial Fire District 

 

Sewer:   Private – On site 

 

Water:    Private – On site 

 

Site Area:   10.75 acres +/- 

 

Tax Map ID:   230-7.00-95.00 
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Memorandum 
To: Sussex County Planning Commission Members  
From: Lauren Devore, Planner III 
CC: Vince Robertson, Assistant County Attorney and applicant  
Date: April 1st, 2021 
RE: Staff Analysis for CU 2235 Brian P. Lessard 

 
This memo is to provide background and analysis for the Planning Commission to consider as a 
part of application CU 2235 Brian P. Lessard to be reviewed during the April 8, 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 an Amendment to the Conditions of Approval for the existing Conditional Use 
(C/U 2129) for Brian P. Lessard, Lessard Builders, Inc. to allow for mini-storage buildings on Tax 
Parcel 230-7.00-95.00. Specifically, the applicant is requesting an amendment to Condition “K” 
which requires the provision of “One lighted sign with a maximum area of 32 square feet per side 
[to be] permitted” on the site. The applicant has suggested that this language be amended to read, 
“K. Two lighted on permises signs, one sign with a maximum area of 32 square feet per side and 
one sign with a maximum area of 82.75 square feet per side shall be permitted.” The previous 
Conditional Use application was recommended approval  by the Planning and Zoning Commission 
at their meeting of Thursday, June 14, 2018. Additionally the previous Conditional Use application 
was approved by the Sussex County Council at their meeting of Tuesday, October 2, 2018 and the 
use was adopted through Ordinance No. 2603. Copies of the Meeting Minutes from both of these 
meetings have been attached to this memo for circulation to members of the Commission and 
Council.  
 
The parcel is lying on the southeast corner of Argos Corner Road (S.C.R. 14E) and Coastal 
Highway (Route 1). The property consists of 10.76 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 designations 
of “Developing Area” (which consists of a small segment of the northernmost portion of the 
parcel) and “Existing Development Area” (which comprises the larger remnant of the southern 
portion of property.) The properties to the north have the land use designation of “Low Density 
Area.” The properties to the southeast have the land use designations of “Existing Development 
Area” and “Developing Area.” 
 
As outlined in the 2018 Sussex County Comprehensive Plan, Developing Areas are newer, 
emerging growth areas that demonstrate the characteristics of devevlopmental pressures. Most of 
the Developing Areas are adjacent to municipalities, within or adjacent to potential future 
annexation areas of a municipality, or adjacent to Town Centers. A range of housing types are 



 
 

Staff Analysis 
CU 2235 Brian P. Lessard 
Planning and Zoning Commission for April 8, 2021 
 

 

appropriate in Developing Areas including single family homes, townhouses, and multi-family 
units. In selected areas and at appropriate intersections, commercial uses should be allowed. A 
variety of office uses would be appropriate in many areas. Portions of the Developing Areas with 
good road access and few nearby homes should allow for business and industrial parks. Appropriate 
mixed-use development should also be allowed. 
 
Futhermore, Existing Development Areas are consists of primarily of existing residential 
development under the current General Residential and Medium Density Residential zoning 
districts, as well as some commercial uses. These areas are scattered throughout the County. These 
areas are surrounded by Low Density Areas, and this particular classification is simply being used 
to identify these existing scattered zoning areas that have no direct relation to their surrounding 
zoning and/or the Future Land Use Map. The full range of housing types allowed in the existing 
underlying zoning districts are appropriate in these residential areas, including single-family homes, 
townhouses, and multi-family units. Non-residential development consists of uses found in the 
neighborhood business districts and commercial districts. 
 
The property is split-zoned Agricultural Residential (AR-1) (which consists of a small segment of 
the northernmost portion of the parcel,) and General Residential (GR) (which comprises the larger 
remnant of the southern portion of the property.)  
 
Since 2011, there has been one (1) Conditional Use application within a 2-mile radius of the 
application site. The application was for Conditional Use No. 2022 for to allow for a nonprofit 
boarding home for female veterans. The application was recommended approval by the Planning 
and Zoning Commission at their meeting of Thursday, December 19, 2019. The application was 
approved by the Sussex County Council at their meeting of Tuesday, February 4, 2020 and the use 
was adopted through Ordinance No. 2705. 
 
Based on the analysis of the land use, surrounding zoning, and uses, an Amendment to Condition 
“K” of the previously approved Conditional Use (C/U 2129) could be considered as being 
consistent with the land use, area zoning, and surrounding uses.  
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dumpster locations shall be shown on the Final Site Plan. 
D. Except for the property owner’s personal vehicles located on site, no more than 10 

vehicles shall be parked on the site. 
E. No sales of automobiles shall be permitted. 
F. All repairs shall be performed inside the existing pole building located on the 

property. No other buildings on the property shall be used for the auto repair shop. No 
automobile parts or equipment shall be stored outside. 

G. No junked, unregistered or permanently inoperable vehicles or trailers shall be stored 
on the site. 

H. The site shall be subject to all DelDOT entrance and roadway requirements. 
I. Handling and disposal of all hazardous waste from the auto repair shop shall comply 

with all local, state, and federal laws, rules, and regulations. 
J. The automotive repair hours shall only be from 7:00 a.m. through 6:00 p.m., Monday 

through Saturday. There shall not be any Sunday hours. 
K. The Final Site Plan shall be subject to the review and approval of the Planning and 

Zoning Commission. The Final Site Plan shall clearly show the areas set aside for 
parking. 

 
Motion by Mr. Wheatley, seconded by Ms. Stevenson and carried unanimously to forward this 
application to the Sussex County Council with a recommendation that the application be 
approved for the reasons stated. Motion carried 5-0. 
 
C/U #2129 Brian P. Lessard, Lessard Builders, Inc.      
An Ordinance to grant a Conditional Use of land in a GR General Residential District for 
Mini-Storage Buildings to be located on a certain parcel of land lying and being in Cedar 
Creek Hundred, Sussex County, containing 11.70 acres, more or less. The property is lying at 
the southeast corner of Argos Corner Rd. and Coastal Hwy. (Rt. 1). 911 Address: 22754 Argos 
Corner Rd. Tax Parcels: 230-7.00-95.00, 96.00 & 97.00 
 
The Planning Commission discussed the application which has been deferred since May 24, 
2018.  
 
Ms. Stevenson moved that the Commission recommend approval of C/U 2129 for Brian Lessard 
– Lessard Builders, Inc., for mini storage buildings based upon the record made during the public 
hearing and for the following reasons: 

1. The use as a mini- storage facility is of a public or semi-public character and is desirable 
for the general convenience and welfare of area residents. 

2. Entrance and roadway improvements will be constructed in accordance with DelDOT 
requirements. The proposed use as a storage facility generates less traffic than other 
retail, commercial, or residential uses. As a result, the use will not adversely affect traffic 
or adjacent roadways. 

3. The site is located just south of Milford and the hospital currently under construction. 
The facility is needed and will serve the anticipated increasing population and business 
needs in the area. 

4. Because this application is a conditional use, the underlying zoning will not be changed 
and the use will be limited to that of a storage facility with site design reviewed and 
approved by the Commission. 

nicholas.torrance
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5. The site has no environmental restraints associated with the property and the small area 
of on-site wetlands will be protected by a 25 foot buffer. 

6. The site is located adjacent to Route 1, a major arterial road which is appropriate for the 
proposed use. The site is also located along Argo’s Corner Road directly across from an 
established boat dealership which has substantial outdoor display and storage of boats. 
The proposed use is consistent with the character of the area. 

7. The site’s location between Route 1 and the boat dealership would not be appropriate or 
desirable for residential development under its current zoning. 

8. With conditions and stipulations placed upon it, the conditional use will not have an 
adverse impact on nearby properties or uses. 

9. This recommendation for approval is subject to the following conditions and stipulations. 
A. No outside storage, except for boats, trailers, campers, recreational vehicles (RV’s), 

and vehicles, shall be allowed on the premises. The number of boats, trailers, 
campers, recreational vehicles (RV’s), and vehicles stored on the site shall not exceed 
80. 

B. All buildings shall be one story tall and shall not exceed 15 feet in height except that 
the water tank shall not exceed 18 feet tall. 

C. Security lighting shall be downward screened and shall be directed away from 
neighboring properties and roadways. 

D. Entrance and roadway improvements required by DelDOT shall be constructed in 
accordance with DelDOT regulations and the site design shall be in compliance with 
DelDOT’s Corridor Capacity Preservation Program. 

E. The area used for the storage buildings and the storage of boats, trailers, campers, 
recreational vehicles (RV’s), and vehicles shall be fenced and gated. The type of 
fencing shall be shown on the Final Site Plan. 

F. There shall not be any building contractor’s or subcontractor’s offices or workshops 
within the project. 

G. Stormwater Management design shall meet or exceed DNREC requirements and shall 
be approved the Sussex Conservation District. 

H. One office for management and security of the facility shall be permitted. 
I. A landscape buffer shall be established along the Route 1 right-of-way in compliance 

with the Combined Highway Corridor Overlay Zone Section of the Zoning 
Ordinance. A landscape plan for the site shall be included with the Final Site Plan. 

J. There shall be a maintained, forested buffer of 50 feet from neighboring properties to 
the north and east of the site identified as Tax Map Numbers 230-7.00-95.01, 230-
7.00-94.00, 230-7.00-93.00, and 230-7.00-89.00. 

K. One lighted sign with a maximum area of 32 square feet per side shall be permitted. 
L. Any dumpsters shall be screened from view of neighbors and roadways. The 

dumpster locations shall be shown on the Final Site Plan. 
M. No junked, unregistered or permanently inoperable vehicles or trailers shall be stored 

on the site. 
N. The hours of operation shall only be from 6:00 a.m. through 10:00 p.m. daily. 
O. The Final Site Plan shall be subject to the review and approval of the Planning and 

Zoning Commission. The Final Site Plan shall clearly show the size and location of 
buildings related to the facility. 

 
Motion by Ms. Stevenson, seconded by Mr. Wheatley and carried unanimously to forward this 
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application to Sussex County Council with a recommendation that the application be approved. 
Motion carried 5-0.  
 
C/Z #1850 Swann Cove West, LLC.        
An Ordinance to amend the Comprehensive Zoning Map of Sussex County from an AR-1 
Agricultural Residential District to a MR-RPC Medium Residential District-Residential 
Planned Community (Extension of Change of Zone No. 1471) for a certain parcel of land 
laying and being in Baltimore Hundred, Sussex County, containing 7.236 acres, more or less. 
The property is lying on the northeast and southeast corners of Herring Way and Old Mill Bridge 
Rd. 911 Address: N/A. Tax Parcel: 533-12.00-73.02  
 
The Planning Commission discussed the application which has been deferred since May 24, 
2018. 
 
Mr. Wheatley moved that the Commission recommend approval CZ 1850 for Swann Cove West, 
LLC, for a change of zone from AR-1 to MR-RPC based upon the record made during the public 
hearing and for the following reasons: 

1. This application is for an extension of the Swann Cove West MR-RPC (CZ #1471), 
which includes 372 units on 109 acres. The expansion area consists of 20 single family 
lots on 6.913 acres. This expansion area is identified as “Phase 9” of the Swann Cove 
MR/RPC. 

2. This expansion area will use the existing Swann Cove entrances on Route 54 and Old 
Mill Bridge Road. 

3. The residents of this expansion shall become part of the existing Swann Cove HOA, and 
shall be entitled to use all of the existing Swann Cove amenities. 

4. This new MR/RPC area will include 1.5 acres of open space, or approximately 21% of 
the site. 

5. The site is located in the Environmentally Sensitive Development Area which is 
designated as “Growth” area under the Comprehensive Plan. 

6. The density of this application is approximately 2.89 units per acre, which is less than the 
3.4 units per acre in the existing MR/RPC. 

7. The site is located within the Sussex County Sewer District and the water service area of 
Artesian Water Company. 

8. This expansion of the existing Swann Cove MR/RPC will not adversely affect 
neighboring roadways, traffic or the community. 

9. The Findings of Fact supporting approval of CZ #1471 are incorporated by reference 
herein. 

10. This recommendation for approval is subject to the following conditions and stipulations: 
A. The maximum number of lots permitted in Phase 9 of Swann Cove West shall not 

exceed 20. 
B. Phase 9 of Swann Cove West shall be an extension of the Swann Cove West MR-

RPC (CZ #1471) and is subject to the conditions imposed on CZ #1471, approved on 
July 23, 2002, as amended and subject to any revisions caused by these conditions. 

C. As proposed by the Applicant, Phase 9 of Swann Cove West shall be subject to the 
existing Swann Cove West Homeowners Association covenants and deed restrictions. 
The residents of Phase 9 of Swann Cove West shall become members of the Swann 
Cove Homeowners Association and shall have access to the amenities within Swann 
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A Motion was made by Mr. Arlett, seconded by Mr. Wilson, that the Sussex 
County Council approves the Use of Existing Infrastructure Agreement 
between Sussex County and Silverstock WP, LLC for capacity allocation 
and regional transmission system, as presented. 
 
Motion Adopted: 4 Yeas, 1 Absent. 
 
Vote by Roll Call: Mr. Arlett, Yea; Mr. Burton, Absent; 
   Mr. Wilson, Yea; Mr. Cole, Yea; 
   Mr. Vincent, Yea 
 
Mr. Moore read the rules for public hearings. 
 
Mr. Moore referenced the Public Hearing to be held on Conditional Use No. 
2129, noting that it is a unique situation.  On September 11, 2018, the 
Council approved reopening the public record and requested that the 
application be re-advertised for public hearing for the very limited purpose 
of considering a substitute Condition J (amendment to the conditions 
recommended by the Planning and Zoning Commission) which describes 
setbacks between the Applicant and surrounding property owners.  It was 
noted that the Public Hearing on this date is for that very limited purpose. 
 
A Public Hearing was held on the Proposed Ordinance entitled “AN 
ORDINANCE TO GRANT A CONDITIONAL USE OF LAND IN A GR 
GENERAL RESIDENTIAL DISTRICT FOR MINI-STORAGE 
BUILDINGS TO BE LOCATED ON A CERTAIN PARCEL OF LAND 
LYING AND BEING IN CEDAR CREEK HUNDRED, SUSSEX 
COUNTY, CONTAINING 11.70 ACRES, MORE OR LESS” (Conditional 
Use No. 2129) filed on behalf of Brian P. Lessard, Lessard Builders, Inc. 
(Tax I.D. No. 230-7.00-95.00, 96.00, and 97.00) (911 Address:  22754 Argos 
Corner Road, Lincoln). 
 
The Planning and Zoning Commission held a Public Hearing on this 
application on May 24, 2018 at which time action was deferred.  During the 
public hearing, a neighboring property owner expressed concern that an 
existing tree line be maintained as a buffer.  The Commission suggested that 
the Applicant and neighbor talk after the public hearing to address the 
issue.   
 
On June 14, 2018, the Commission recommended that the application be 
approved with the following conditions: 

 
A. No outside storage, except for boats, trailers, campers, recreational 

vehicles (RVs), and vehicles shall be allowed on the premises.  The 
number of boats, trailers, campers, recreational vehicles (RVs), and 
vehicles stored on the site shall not exceed 80. 

B. All buildings shall be one story tall and shall not exceed 15 feet in height 
except that the water tank shall not exceed 18 feet tall. 

C. Security lighting shall be downward screened and shall be directed 
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away from neighboring properties and roadways. 
D. Entrance and roadway improvements required by DelDOT shall be 

constructed in accordance with DelDOT regulations and the site design 
shall be in compliance with DelDOT’s Corridor Capacity Preservation 
Program. 

E. The area used for the storage buildings and the storage of boats, 
trailers, campers, recreational vehicles (RVs), and vehicles shall be 
fenced and gated.  The type of fencing shall be shown on the Final Site 
Plan. 

F. There shall not be any building contractor’s or subcontractor’s offices 
or workshops within the project. 

G. Stormwater management design shall meet or exceed DNREC 
requirements and shall be approved by the Sussex Conservation 
District. 

H. One office for management and security of the facility shall be 
permitted. 

I. A landscape buffer shall be established along the Route 1 right-of-way 
in compliance with the Combined Highway Corridor Overlay Zone 
section of the Zoning Ordinance.  A landscape plan for the site shall be 
included with the Final Site Plan. 

J. There shall be a maintained, forested buffer of 50 feet from neighboring 
properties to the south and east of the site identified as Tax Map 
Numbers 230-7.00-95.01, 230-7.00-94.00, 230-7.00-93.00 and 230-7.00-
89.00. 

K. One lighted sign with a maximum area of 32 square feet per side shall 
be permitted. 

L. Any dumpster shall be screened from view of neighbors and roadways.  
The dumpster locations shall be shown on the Final Site Plan. 

M. No junked, unregistered or permanently inoperable vehicles or trailers 
shall be stored on the site. 

N. The hours of operation shall only be from 6:00 a.m. through 10:00 p.m. 
daily. 

O. The Final Site Plan shall be subject to the review and approval of the 
Planning and Zoning Commission.  The Final Site Plan shall clearly 
show the size and location of buildings related to the facility. 

 
(See the minutes of the Planning and Zoning Commission dated May 24 and 
June 14, 2018.) 
 
Janelle Cornwell, Planning and Zoning Director, presented the application 
and reported that, on June 14, 2018, the Commission recommended 
approval with conditions.  Thereafter, when the record was closed, the 
Applicant met with the adjacent property owner for the purpose of 
addressing his concerns.  Since that time, the site plan has been revised. 
 
The Council found that Jim Fuqua, Attorney, was present on behalf of the 
Applicant.  Mr. Fuqua submitted into the record a letter addressed to 
County Attorney Everett Moore, dated August 21, 2018, which was a 
request to reopen the record for the sole purpose of including the letter as 
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part of the record.  In his letter Mr. Fuqua referenced the Planning and 
Zoning Commission’s public hearing and recommendation of approval, the 
Council’s public hearing, Councilman Burton’s recommendation that the 
Applicant also meet with the other neighbors, the Applicant’s meeting and 
agreement with the neighbors which occurred after the record was closed, 
the submittal of a revised site plan and a substitute Condition J, as follows: 
 
J. For the benefit of Tax Map Parcels 2-30-7.00-95.01, 94.00 and 93.00, the 

Applicant shall revise the site plan to provide the following: 
1. Building #1 shall have a setback of 20 feet from parcel 95.01 and 

25 feet from parcel 93.00. 
2. A 6 foot high chain link fence shall be erected along the boundary 

of parcel 95.01, starting at the gate and running along the west, 
south and east boundary of parcel 95.01 and the south boundary 
of parcel 94.00. The fence shall continue along the west boundary 
of parcel 93.00 starting at a point adjacent to parcel 94.00 and 25 
feet west of the boundary of parcel 93.00 extending to the 
northeast corner of Building #1. 

3. A continuous row of giant arborvitae for buffering shall be 
planted along the boundaries of the site with parcels 95.01, 94.00 
and 93.00. 

4. Parking along the westerly boundary of parcel 95.01 shall be 
eliminated and relocated to the northern boundary of the site. 

5. The 80 parking spaces for storage of vehicles (boats, campers, 
RVs) shall be marked and numbered on the site plan. 

6. A 6 foot high shadowbox privacy fence shall be erected along the 
south boundary of parcel 94.00 and the west boundary of parcel 
93.00, extending from a point being the corner of parcels 94.00, 
93.00 and the site to a point parallel to the northeast corner of 
Building #1 and extending from the southeast corner of Building 
#1 to the southwest corner of the water tank site. 
 

These conditions shall be incorporated into the Preliminary and Final 
Site Plans. 

 
Public comments were heard. 
 
Paul Reiger questioned if the neighbors get equal setbacks.  Mr. Reiger 
commented on the advertisement for the Public Hearing and specifically, 
the zoning districts of the application site. 
 
There were no additional public comments. 
 
The Public Hearing and public record were closed.   
 
In response to questions, Mr. Moore stated that in regard to the 
advertisement, the tax map and parcel numbers were correct and the title 
indicates what the use is going to be.  Additionally, the application site was 
posted. 
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The Public Hearing and public record were closed. 
 
A Motion was made by Mr. Arlett, seconded by Mr. Wilson, to accept the 
amended Condition J, as read into the record by Mr. Fuqua. 
 
Motion Adopted: 4 Yeas, 1 Absent. 
 
Vote by Roll Call: Mr. Arlett, Yea; Mr. Burton, Absent; 
 Mr. Wilson, Yea; Mr. Cole, Yea; 
 Mr. Vincent, Yea 
 
A Motion was made by Mr. Arlett, seconded by Mr. Wilson, to Adopt 
Ordinance No. 2603 entitled “AN ORDINANCE TO GRANT A 
CONDITIONAL USE OF LAND IN A GR GENERAL RESIDENTIAL 
DISTRICT FOR MINI-STORAGE BUILDINGS TO BE LOCATED ON A 
CERTAIN PARCEL OF LAND LYING AND BEING IN CEDAR CREEK 
HUNDRED, SUSSEX COUNTY, CONTAINING 11.70 ACRES, MORE 
OR LESS” (Conditional Use No. 2129) filed on behalf of Brian P. Lessard, 
Lessard Builders, Inc., with the following conditions as amended: 

 
A. No outside storage, except for boats, trailers, campers, recreational 

vehicles (RVs), and vehicles shall be allowed on the premises.  The 
number of boats, trailers, campers, recreational vehicles (RVs) and  
vehicles stored on the site shall not exceed 80. 

B. All buildings shall be one story tall and shall not exceed 15 feet in height 
except that the water tank shall not exceed 18 feet tall. 

C. Security lighting shall be downward screened and shall be directed 
away from neighboring properties and roadways. 

D. Entrance and roadway improvements required by DelDOT shall be 
constructed in accordance with DelDOT regulations and the site design 
shall be in compliance with DelDOT’s Corridor Capacity Preservation 
Program. 

E. The area used for the storage buildings and the storage of boats, 
trailers, campers, recreational vehicles (RVs), and vehicles shall be 
fenced and gated.  The type of fencing shall be shown on the Final Site 
Plan. 

F. There shall not be any building contractor’s or subcontractor’s offices 
or workshops within the project. 

G. Stormwater management design shall meet or exceed DNREC 
requirements and shall be approved by the Sussex Conservation 
District. 

H. One office for management and security of the facility shall be 
permitted. 

I. A landscape buffer shall be established along the Route 1 right-of-way 
in compliance with the Combined Highway Corridor Overlay Zone 
section of the Zoning Ordinance.  A landscape plan for the site shall be 
included with the Final Site Plan. 

J. For the benefit of Tax Map Parcels 2-30-7.00-95.01, 94.00 and 93.00, the 
Applicant shall revise the site plan to provide the following: 
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1. Building #1 shall have a setback of 20 feet from parcel 95.01 and 
25 feet from parcel 93.00. 

2. A 6 foot high chain link fence shall be erected along the boundary 
of parcel 95.01, starting at the gate and running along the west, 
south and east boundary of parcel 95.01 and the south boundary 
of parcel 94.00. The fence shall continue along the west boundary 
of parcel 93.00 starting at a point adjacent to parcel 94.00 and 25 
feet west of the boundary of parcel 93.00 extending to the 
northeast corner of Building #1. 

3. A continuous row of giant arborvitae for buffering shall be 
planted along the boundaries of the site with parcels 95.01, 94.00 
and 93.00. 

4. Parking along the westerly boundary of parcel 95.01 shall be 
eliminated and relocated to the northern boundary of the site. 

5. The 80 parking spaces for storage of vehicles (boats, campers, 
RVs) shall be marked and numbered on the site plan. 

6. A 6 foot high shadowbox privacy fence shall be erected along the 
south boundary of parcel 94.00 and the west boundary of parcel 
93.00, extending from a point being the corner of parcels 94.00, 
93.00 and the site to a point parallel to the northeast corner of 
Building #1 and extending from the southeast corner of Building 
#1 to the southwest corner of the water tank site. 

These conditions shall be incorporated into the Preliminary and Final 
Site Plans. 

K. One lighted sign with a maximum area of 32 square feet per side shall 
be permitted. 

L. Any dumpster shall be screened from view of neighbors and roadways.  
The dumpster locations shall be shown on the Final Site Plan. 

M. No junked, unregistered or permanently inoperable vehicles or trailers 
shall be stored on the site. 

N. The hours of operation shall only be from 6:00 a.m. through 10:00 p.m. 
daily. 

O. The Final Site Plan shall be subject to the review and approval of the 
Planning and Zoning Commission.  The Final Site Plan shall clearly 
show the size and location of buildings related to the facility. 

 
Motion Adopted: 4 Yeas, 1 Absent. 
 
Vote by Roll Call: Mr. Arlett, Yea; Mr. Burton, Absent; 
 Mr. Wilson, Yea; Mr. Cole, Yea; 
 Mr. Vincent, Yea 
 
Mrs. Jennings presented grant requests for the Council’s consideration. 
 
A Motion was made by Mr. Cole, seconded by Mr. Arlett, to give $5,000.00 
from Mr. Vincent’s Councilmanic Grant Account to the Chesapeake 
Conservancy for the Oyster House Project. 
 
Motion Adopted: 4 Yeas, 1 Absent. 
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PLANNING AND ZONING AND COUNTY COUNCIL INFORMATION SHEET 

Planning Commission Public Hearing Date April 8th, 2021. 

 

Application:  CU 2244 Ramon A. Mendez & Alma Mendez 

 

Applicant: Ramon A. Mendez & Alma Mendez 

   8354 Hickman Rd  

   Greenwood, DE 19950 

    

Owner: Ramon A. Mendez & Alma Mendez 

   8354 Hickman Rd  

   Greenwood, DE 19950 

    

Site Location:  8354 Hickman Road. Lying on the south side of Hickman Rd. (Rt. 16), 

approximately 1,600 ft. east of Scotts Store Rd. (Rt. 36), Greenwood 

 

Current Zoning: Agricultural Residential (AR-1) 

 

Proposed Use:  Grocery Store 

  

Comprehensive Land   

Use Plan Reference:   Developing Area  

 

Councilmatic 

District:  Ms. Green  

 

School District: Woodbridge School District 

 

Fire District:  Greenwood Fire District 

 

Sewer:   Septic 

 

Water:    Well 

 

Site Area:   1.39 acres +/- 

 

Tax Map ID.:   530-9.00-53.01 
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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: March 31st, 2021 
RE: Staff Analysis for CU 2244 Ramon A. Mendez & Alma Mendez 

 
This memo is to provide background and analysis for the Planning Commission to consider as a 
part of application CU 2244 Ramon A. Mendez & Alma Mendez to be reviewed during the April 
8th, 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 Conditional Use for Tax Parcel 530-9.00-53.01 to allow for a Conditional Use 
of land in an Agricultural Residential (AR-1) Zoning District for a grocery store. The parcel is 
located on the south side of Hickman Road. (Route 16) at 8354 Hickman Road in Greenwood, 
Delaware. The size of the property is approximately 1.39 acres +/-.  
 
The 2018 Sussex County Comprehensive Plan Update (Comprehensive Plan) provides a 
framework for 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 property has the land use designation of 
Developing Area.  
 
The surrounding parcels to the southwest, west, and northwest are all designated on the Future 
Land Use Map as “Developing Area”. The uses that the Developing Area land use designation 
recognizes are A range of housing types are appropriate in Developing Areas, including single 
family homes, townhouses, and multi-family units. In selected areas and at appropriate 
intersections, commercial uses should be allowed. A variety of office uses would be appropriate in 
many areas. Portions of the Developing Areas with good road access and few nearby homes should 
allow for business and industrial parks. Appropriate mixed-use development should also be 
allowed. In doing so, careful mixtures of homes with light commercial and institutional uses can be 
appropriate to provide for convenient services and to allow people to work close to home. 
 
The property is zoned AR-1 (Agricultural Residential Zoning District). All adjoining and 
surrounding properties also zoned AR-1 (Agricultural Residential Zoning District).  
 
Since 1970, there have been four Conditional Use approvals within a 1-mile radius of the 
application site. Conditional Use No. 217 was to allow an extension to the current plant and was 
approved by County Council on July 2nd, 1974. Conditional Use No. 232 was to add an addition to 
an existing butcher shop and was approved by the County Council on August 27th, 1974. 
Conditional Use No. 660 was to add another addition to the same butcher shop approved in 
Conditional Use No. 232 and was approved by the County Council on December 29th, 1981. 
Conditional Use No. 1427 was for a showroom countertop shop and was approved by the County 



 
 

 

 

Council on November 27th, 2001 and was adopted through Ordinance No. 1510. There is one 
pending Conditional Use application within a 1-mile radius. Conditional Use No. 2251 for a solar 
farm was recommended for approval by the Planning and Zoning Commission at their meeting of 
March 25th, 2021.  
 
Based on the analysis of the land use, surrounding zoning and uses, the Conditional Use to allow 
for a grocery store, subject to considerations of scale and impact, could be considered as being 
consistent with the land use, area zoning and surrounding uses. 
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Planning Commission Public Hearing Date April 8th, 2021. 

 

Application:  CU 2246 Bee Wise, LLC 

 

Applicant: Bee Wise, LLC 

   P.O. Box 249  

   Nassau, DE 19969 

    

Owner: Craig Allan Beebe & Erin Francis Martin Beebe 

   20028 John J. Williams Highway  

   Lewes, DE 19958 

    

Site Location:  20028 John J. Williams Hwy. Lying on northwest side of John J. 

Williams Hwy. (Rt. 24), approximately 0.37 mile southwest of 

Mulberry Knoll Rd. (S.C.R. 284), Lewes 

 

Current Zoning: Agricultural Residential (AR-1) 

 

Proposed Use:  Real Estate Business 

  

Comprehensive Land   

Use Plan Reference:   Commerical  

 

Councilmatic 

District:  Mr. Schaeffer  

 

School District: Cape Henlopen School District 

 

Fire District:  Lewes Fire District 

 

Sewer:   Sussex County  

 

Water:    Well 

 

Site Area:   0.709 acre +/- 

 

Tax Map ID.:   334-12.00-24.00 
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Memorandum 
To: Sussex County Planning Commission Members  
From: Christin Scott, Planner I 
CC: Vince Robertson, Assistant County Attorney, and applicant  
Date: March 31st, 2021 
RE: Staff Analysis for CU 2246 Bee Wise, LLC 

 
This memo is to provide background and analysis for the Planning Commission to consider as a 
part of application CU 2246 Bee Wise, LLC to be reviewed during the April 8th, 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 Conditional Use for Tax Parcel 334-12.00-24.00 to allow for a Conditional Use 
of land in an Agricultural Residential (AR-1) Zoning District for a Real Estate Business. The parcel 
is located on the northwest side of John J. Williams Highway (Route 24) at 20028 John J. Williams 
Highway in Lewes, Delaware. The size of the property is approximately 0.71 acres +/-.  
 
The 2018 Sussex County Comprehensive Plan Update (Comprehensive Plan) provides a 
framework for 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 property has the land use designation of 
“Commercial”. The surrounding parcels to the south, north and east are all designated on the 
Future Land Use Map as “Commercial”. The parcels to the west are all designated on the Future 
Land Use Map as “Coastal Area”. 
 
As outlined within the 2018 Sussex County Comprehensive Plan, “Commercial Areas” include 
concentrations of retail and service uses, commercial corridors, shopping centers, hotels, motels, 
car washes and auto dealers. This includes other medium and larger scale commercial uses as well 
as mixed-use buildings.  
 
The property is zoned AR-1 (Agricultural Residential Zoning District). All adjoining and 
surrounding properties also zoned AR-1 (Agricultural Residential Zoning District). Properties 
further south of this site are zoned MR (Medium Density Residential). 
 
Since 1970, there have been twenty-six (26) Conditional Use applications within a 1-mile radius of 
the application site. Twenty-two (22) of those applications have been approved, one (1) has been 
denied and four (4) have been withdrawn. Please see attached exhibits for more detail.  
 
Based on the analysis of the land use, surrounding zoning and uses, the Conditional Use to allow 
for a Real Estate Business, subject to considerations of scale and impact, could be considered as 
being consistent with the land use, area zoning and surrounding uses. 
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PLANNING AND ZONING AND COUNTY COUNCIL INFORMATION SHEET 

Planning Commission Public Hearing Date April 8th, 2021. 

 

Application: (2019-29) Scenic Manor (F.K.A. Estates at Mulberry Knoll)  

 

Applicant:  MKR Land Investment, LLC (Attention: Mr. John Richardson) 

   260 Hopewell Road 

   Churchville, MD 21028 

    

Owner:  Thomas Best & Sons, Inc.  

   32258 Janice Road 

   Lewes, DE 19958 

    

Site Location:  Located on the east and west sides of Mulberry Knoll Road (S.C.R. 

284), approximately 0.67 mile south of John J. Williams Highway 

(Route 24).  

 

Current Use: Agricultural/Vacant 

 

Proposed Use:  Residential – 319 Single Family Lots as a Cluster Subdivision. 

  

Comprehensive Land   

Use Plan Reference:   Coastal Area 

 

Councilmanic 

District:  Mr. Hudson 

 

School District: Cape Henlopen School District 

 

Fire District:  Rehoboth Beach Fire District 

 

Sewer:   Sussex County 

 

Water:    Tidewater Utilities 

 

Site Area:   166.80 acres +/- 

 

Tax Map ID.:   334-18.00-43.00 
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Memorandum 
To: Sussex County Technical Advisory Committee 
From: Christin Headley, Planning Technician 
Date: December 19, 2019 
RE: Major Subdivision 

The Sussex County Planning and Zoning Office has received two (2) applications for a major 
subdivision that requires review by the Sussex County Technical Advisory Committee. Please 
review the application and provide comments back to the Planning and Zoning Office on or 
before Thursday, February 20, 2020. 

 

1.) 2019-29 – Scenic Manor - This is a cluster subdivision. The cluster subdivision is for 

the creation of three-hundred nineteen (319) single family lots. The property is 

located on both sides of Mulberry Knoll Rd, south of the intersection with Rt. 24. 

Tax Parcel: 334-18.00-43.00 Zoning: AR-1 (Agricultural Residential District). Owner: 

Thomas Best & Sons, Inc. 

2.) 2019-30 – Pelican Point (Phases 4-5) - This is a cluster subdivision. The cluster 

subdivision is for the creation of two-hundred nineteen (219) single family lots. The 

property is located on Cannon Rd., adjacent to Pelican (Point Phases 1-3). Tax 

Parcels: 234-16.00, Parcels 21.03, 21.07, P/O 23.00, & 1509 through 1697 Zoning: 

AR-1 (Agricultural Residential District). Owner: Cannon Road Investments, LLC. 

 

Please feel free to send your comments via e-mail. Please feel free to contact me with any 
questions at (302) 855-7878 during normal business hours 8:30am-4:30pm Monday through 
Friday or e-mail me at christin.headley@sussexcountyde.gov. 
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January 13, 2020 
 
 
REF:  T. A. C. COMMENTS 

SCENIC MANOR 
SEWER TIER 2 
SUSSEX COUNTY ENGINEERING DEPARTMENT 
SUSSEX COUNTY TAX MAP NUMBER 
334-18.00 PARCEL 43.00 
AGREEMENT NO.  1141 

 
 
The following comments are the result of the Sussex County Engineering Department’s review 
of the preliminary site plan for the above referenced project: 
 
 

PUBLIC WORKS DIVISION COMMENTS 
 

 
1. Proposed developments with private roads or projects required by the County to 

conform to the County street design requirements shall be regulated by and conform 
to Sussex County Code and the comments here listed. 
 

2. This project is not located within the limits of a Ground Water Management Zone 
(GMZ).  Projects located within a GMZ must be forwarded to the County Engineer for 
review and comment.  
 

3. Project Construction Drawings shall show, in detail, the proposed improvements.  The 
work required includes preparation and delivery of an AutoCAD 2012 digitized plan 
showing existing and proposed lines, grades, topography and features in a given 
area, which was utilized in preparing plans for construction.  The individual sheet 
types will be in a separate design to show plan views on sheets separate from profile 
views.  In addition, each sheet of the plans shall be submitted in a PDF format. 

 
4. All work shall be geo-referenced to the Delaware State Grid System NAD-83 (HARN) 

and provided in an AutoCAD 2012 format.  North will always be shown in an up direction 
on all plans. 
 

5. Topographic contours at one-foot intervals shall be shown and referenced to United 
States Geological Survey Mean Sea Level Datum NAVD 1988 Datum. 

 

6. The plans shall be provided on 24" x 36" drawing sheets at a scale of 1" = 50'. 
   

The plans shall show and address the following items at minimum: 
 

7. The project requires professional land surveying services to accurately delineate, and 
show the following items but is not limited to the following: all property and right-of-



 

 

way lines, established at a minimum, two (2) horizontal and vertical control concrete 
project benchmarks, survey monuments, easements, existing and proposed 
topographic contours at 1-foot vertical intervals and spot elevations as necessary to 
establish grades, the locations of all existing structures, highway and roadway 
pavements, shoulders, curbs, driveways, sidewalks, lighting structures, traffic control 
signs, and all public and private utilities, including, but not limited to, electric power 
and telephone lines, poles and boxes, underground electric, telephone, and 
communication lines, potable water lines, fire hydrants and valve boxes, gas lines, 
wells, sanitary sewers including septic systems, rim and invert elevations of manholes 
and cleanouts, and the rims and invert elevations and  type of storm water structures, 
drainage ditches, ponds, streams and waterways, flood zones and flood zone 
boundaries and elevations, and State and Federal wetlands, trees, cemeteries and 
historic features, and the finished floor elevations of buildings. 
 

8. Plans shall show the seal and signature of a registered Delaware land surveyor or 
registered Delaware professional engineer. 
 

9. The plan requires a Certification Signature and/or a Certification Block for the Delaware 
Professional Engineer or Delaware Land Surveyor. 
 

10. The plan requires a Certification Signature and/or a Certification Block for the Owner 
or Representative of the Owner. 
 

11. The plan requires a Certification Signature and/or a Certification Block for the 
Professional Wetlands Delineator. 
 

12. The name, address, phone number and contact person’s name of the Owner of Record, 
the Developer and the Engineer or Surveyor preparing the plan. 
 

13. Indicate the location of all wetlands (both state and federal), to facilitate compliance 
with County, State and Federal requirements. 

 
14. Define the courses and distances of the property perimeter and the approximate 

acreage contained therein.  Establish and set in the field two (2) CONCRETE 
MONUMENT project bench marks, preferably at property perimeter corners, geo-
referenced to the Delaware State Plane Coordinate system NAD 83 and show the 
location including the North and East coordinates of the marks on the plans. 
 

15. Indicate the development construction phases proposed showing the boundaries of 
each phase.  Phasing boundaries shall include buildings, residential units, amenities, 
roads, storm water management facilities, wastewater systems and all other 
improvements and utilities required to service each phase. 

  
16. Show the layout, width and names of all streets, alleys, crosswalks and easements 

proposed to be dedicated for private or public use.  Street names shall not duplicate 
nor closely resemble existing street names in the same hundred or postal district, 
except for extensions of existing streets. 
 

17. When on site individual septic tank systems are to be used and the lot topography is 
to be modified by cuts and fills it is required that the Design Engineer contact the 
Delaware Department of Natural Resources and Environmental Control, Division of 
Groundwater Water Discharge Section, 20653 DuPont Boulevard, Unit 5, 



 

 

Georgetown, DE 19947, phone number 302-856-4561 subject to mass grading 
operations for documented approval. 

 
18. Provide the limits and elevations of the one-hundred (100) year flood.  This may 

require the design engineer to complete an analysis and provide a report including the 
depiction of the subject watershed(s), calculations and other technical data necessary 
to determine the base flood limits and elevations. The design engineer must resolve 
discrepancies, if any, between surveyed topography and the FEMA Flood Insurance 
Rate Maps. 
 

19. The road shall meet or exceed the requirements of Sussex County Code, Chapter 99, 
Section 99-18, Street Design Standards. 
 

20. “Dead end” or “stub” roads greater than three-hundred (300) feet in length shall have 
a vehicular turn-around meeting or exceeding the requirements of State Fire Marshall 
and Sussex County. 

 
21. False berms shall not be utilized to create roadside drainage swale back slopes. 

 
22. For parking lots and drives, provide spot elevations at the edge of pavement, right-of-

way or travel way centerline, at changes in grade, and high points and low points, to 
the nearest drainage facilities.  Show the limits of the various surface materials and 
provide construction sections. 

 
23. Provide and show the locations and details of all ADA compliant accessible routes and 

ramp features. 
 

24. If the site has a cemetery located on it the Developer shall contact the Delaware State 
Historic Preservation Office and satisfy the requirements of that Office prior to 
beginning any construction activity. This area shall not be disturbed by this project.  
Adequate access to the site and buffers to protect the site, shall be provided.   

 
25. Private rights-of-way adjacent to and abutting parcels not part of the project shall be 

located and designed to provide adequate buffer so that construction activities do not 
encroach onto adjacent properties. 
 

26. Provide statements explaining how and when the developer proposes to provide and 
install the required water supply, sewers or other means of sewage disposal, street 
pavement, drainage structures and any other required improvements. 
 

27. Provide statements concerning any proposed deed restrictions to be imposed by the 
owner. 
 

28. Where special physical conditions exist, which may act as constraints on normal 
development or may preclude development, the developer may be required to submit 
special technical data, studies or investigations.  This information must be prepared by 
individuals technically qualified to perform such work.  Additional information may 
include but is not limited to the following: on-site sanitary sewage disposal feasibility, 
water supply surveys, such as test well drilling, storm water runoff computations and 
identification of areas subject to periodic flooding. 
 

29. If special conditions are found to exist, the Engineering Department may elect to 
withhold approval of a construction plan until it is determined that it is technically 



 

 

feasible to overcome such conditions.  The Engineering Department may then require 
the developer to incorporate specific improvement design criteria into the plat as a 
condition to its approval. 
 

30. When special studies or investigations pertain to a regulatory program of another public 
agency, the developer shall submit the results of these studies or investigations to said 
public agencies for technical review and approval.  Approvals and/or written comments 
from these agencies shall be supplied to Sussex County by the developer. 

 
 
 

UTILITY PLANNING DIVISION COMMENTS 
 
 

REVIEWER:  Chris Calio 
 
APPLICATION: 2019-29 – Scenic Manor 
 
APPLICANT:  MKR Land Investment, LLC 
 
FILE NO:  MK-1.07 
 
TAX MAP & 
PARCEL(S):  334-18.00-43.00 
 
LOCATION:  Both sides of Mulberry Knoll Road, south of John J. 

Williams Hwy. 
 
NO. OF UNITS: 319 
 
GROSS  
ACREAGE:  170 +/- 
 
SYSTEM DESIGN ASSUMPTION, MAXIMUM NO. OF UNITS/ACRE: 4 
 
SEWER: 
 
(1).  Is the project in a County operated and maintained sanitary sewer and/or 

water district?  

  Yes  ☐   No  ☒ 

 
a. If yes, see question (2). 
b. If no, see question (7). 

 
(2). Which County Tier Area is project in?  Tier 2 
 
(3). Is wastewater capacity available for the project?  Yes, As Proposed If not, 

what capacity is available?  N/A. 
 



 

 

(4). Is a Construction Agreement required?  Yes If yes, contact Utility Engineering 
at (302) 855-7717. 

 
(5). Are there any System Connection Charge (SCC) credits for the project? No If 

yes, how many?  N/A.  Is it likely that additional SCCs will be required?  Yes 
If yes, the current System Connection Charge Rate is $6,360.00 per EDU.  
Please contact Christine Fletcher at 302-855-7719 for additional information 
on charges. 

 
(6).     Is the project capable of being annexed into a Sussex County sanitary sewer  
 district?  Yes 

 

☒  Attached is a copy of the Policy for Extending District Boundaries in a 

Sussex County Water and/or Sanitary Sewer District. 
 

(7).  Is project adjacent to the Unified Sewer District?  Yes 
 
(8). Comments:  Must have subdivision approvals prior to beginning the 

annexation process. 
 
(9). Is a Sewer System Concept Evaluation required? Already Completed, See 

Attached 
 
(10). Is a Use of Existing Infrastructure Agreement Required?  Yes 
 
 
If the above items, as applicable, are incorporated into the development plans, then preliminary 
approval is recommended.  However, final plan approval should be withheld pending the 
approval of the construction plans by the Sussex County Engineering Department. 
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L A N D  U S E  D A T A  

Site Data: 
Location: Mulberry Knoll Road (Road 284) 

 Approx. 6,300’ south of intersection with John J. Williams Hwy. (Route 24) 

 Lewes, DE 

Owner: Thomas Best & Sons, Inc.  

Tax Map Parcel Number: 334-18.00-43.00 

Gross Acreage: 166.83 ± acres 

Current Zoning: AR-1 

Proposed Zoning: AR-1 Cluster 

Floodplain: Portions of the site area are located within Zone AE (Special Flood Hazard 

Areas subject to inundation by the 1% annual chance flood with average 

depths of less than 1 foot).   

Land Use Breakdown 

Residential Lot Areas: 65.04 ± Acres 

 319 Detached Single Family Lots 

Right-of-Way: 

 Public R.O.W. (DelDOT Dedication) 4.71 ± Acres 

 Private R.O.W. 16.59 ± Acres 

Open Space: 80.27 ± Acres 

   80.27 / 166.83 = 48.1 % 

Dedicated to Sussex County: 0.22 ± Acres 

Lot Compilation 

 AR-1 Cluster  
Single Family 
Min. Lot Area: 7,500 sf  
Lot Width: 60 ft. 
Front Yard Setback: 25 ft. 
Side Yard Setback: 10 ft 
Rear Yard Setback 10 ft. 
 
Project Density 

 Gross Site Area 166.86 ± AC – 20.19 AC Wetlands = 146.64 ± ac. 

 319 d.u / 146.64 ac. =  2.175 d.u./ac. 
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E X E C U T I V E  S U M M A R Y  
 

Scenic Manor is a proposed AR-1 Cluster residential subdivision located on 
Mulberry Knoll Road, approximately 6,300 feet south of the intersection with John J. 
Williams Highway (Route 24) in an unincorporated portion of Sussex County, Delaware.  
The 166.83 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 Scenic Manor focused on creating a pedestrian friendly community of single-
family detached dwellings with a community recreation area.  The project site includes 
more than 80 acres of open space, with each of the residential lots connecting directly to 
open space.   

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 is currently cleared and utilized 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 Scenic Manor site is currently located with the Goslee Creek Sewer Planning 
Area, immediately adjacent to the Mulberry Knoll Sanitary Sewer District.  It is anticipated 
that the project will be annexed into the Mulberry Knoll Sanitary Sewer District, and the 
proposed on-site gravity system will connect to the Sussex County sewer infrastructure.   
The site is also located within an existing Certificate of Public Convenience and Necessity 
(CPCN) service area designated to Tidewater Utilities Inc. (TUI).  Water mains will be 
extended from the existing TUI distribution mains located in the vicinity of Beacon Middle 
School and also interconnected to future infrastructure to be constructed as part of the 
Osprey Point residential project located on the easterly side of Arnell Creek.   

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. 

Scenic Manor 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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Appendix 1 – 99-9C Compliance 
 

  





 
 
ENGINEERS, ARCHITECTS, PLANNERS, SURVEYORS, AND LANDSCAPE ARCHITECTS 
 
 
 
 
 
 
 
 
 

 
 
 

Sussex County Code Chapter 99-9C Compliance 
 

for 
 

Scenic Manor 
 

Lewes & Rehoboth 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. 

 
 

March 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 Scenic Manor 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 AR-1 Zoning District, and entirely within designated Coastal Area 
growth zone, the proposed residential community of Scenic Manor will include 319 single-
family lots.  Based upon an overall site area of 167+/- acres, and accounting for the 
presence of 20 +/- acres of tidal wetlands in accordance with Section 115-25A.(2) of the 
County Zoning Code, the resulting “gross area” density will be within the density 
permitted.  The project will utilize the Cluster Development Option in an effort to efficiently 
utilize the available land areas, and promote a greater amount of preserved and usable 
open space areas within the 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 Tidewater Utilities, Inc. (TUI).  All water distribution will be designed 
to requirements of the State Fire Marshal’s Office and DNREC and constructed in 
accordance with TUI 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 Scenic Manor residential community is proposed to be developed as market rate 
single-family dwelling units. The nature of this development type is consistent with the 
existing development within the project area.   
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 limits of the parcel 
currently utilized for agricultural crops and will result in minimal clearing of existing 
wooded areas.  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 Preliminary Wetlands Evaluation was performed by Geo-Technology 
Associates, Inc. (GTA) on the project site in July 2019.  Based upon this 
investigation, it was determined that jurisdictional “Waters of the U.S”, including 
wetlands were identified within the limits of the subject parcels in the professional 
opinion of GTA.  As shown on the Preliminary Plan, a 50’-wide buffer area was 
provided adjacent to all tidal wetlands in accordance with Sussex County Code.  
No disturbance is anticipated to either the State regulated (tidal) or federally 
regulated (non-tidal) wetlands.  If during the design process it is determined that 
disturbance to these resources is necessary, coordination with DNREC and/or the 
Army Corp of Engineers (ACOE) will be made in accordance with the applicable 
regulations.    
 
Review of the FEMA floodplain maps reveal that portions of the parcel are located 
within the limits of Zone AE, identified as “areas subject to inundation by the 1% 
annual chance flood.”  It is anticipated that the on-site grading will be revised to 
raise all roadway and lot areas above this base flood elevation, and the resulting 
floodplain will be revised through the CLOMR/LOMR process with FEMA.  Due to 
the site’s proximity to the tidal inland bays, the modification to the coastal floodplain 
is not anticipated to have an effect on any adjacent, or downstream, areas.  The 
impacts to the floodplain as a result of the project, are therefore anticipated to be 
minor in nature.     
 

3. Preservation of natural and historical features. 
 
As noted above, there are known natural environmental areas located on the 
project site.  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.  A Phase 1 Archaeological 
Survey was completed in February 2020; there are no existing historical structures 
located within the existing project boundary.   There are no anticipated impacts to 
historical structures as a result of the proposed development.    
 

4. Preservation of open space and scenic views. 
 
The implementation of cluster design option in the creation of the proposed Scenic 
Manor layout is anticipated to result in more than 80 acres (48%) 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.     
 



The site is bordered to the northeast by Arnell Creek and the southwest by Dorman 
Branch.  Preservation of tidal wetlands along both of these tidal streams will 
maintain scenic views throughout much of the community.  Where the Scenic 
Manor project borders existing residential areas in the Mulberry Knoll community 
to the south, buffer areas will be provided to mitigate visual impacts to these areas 
as noted above.    
 

5. Minimization of tree, vegetation and soil removal and grade changes. 
  
As noted above, much of the existing site has been previously cleared and is 
currently utilized for agricultural purposes.  Of the existing 29 +/- acres of wooded 
areas on site, 21+/- 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 loss of trees 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 50’ minimum building setback for 
residential use will be provided where the site abuts an existing agricultural use in 
accordance with Section 99-6G of the County Subdivision 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. 
 
Any proposed on-site sewer and water facilities, including the anticipated sanitary 
sewer pump station, will be screened with landscaping so that they are congruent 
with the surrounding areas.   
 

7. Provision for water supply. 
 
Tidewater Utilities, 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. 



 
As part of the water supply design, Fire Marshal requirements will be adhered to 
with regard to the water distribution system.  
 
It is our understanding that public water facilities will likely be extended from to the 
project site along Mulberry Knoll Road from the intersection with John J. Williams 
Hwy (Rt. 24).  An additional interconnection of the water system may be made to 
the TUI facilities proposed at the Osprey Point subdivision utilizing a crossing of 
Arnell Creek. 
 

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 Scenic Manor site is currently located within a Sussex County Planning District 
for sanitary sewer. It is anticipated that following the approval of the Preliminary 
Plan, that the site will be annexed into the Mulberry Knoll Sanitary Sewer District.  
The developer for the Scenic Manor site has been working with the County Public 
Works Engineering Section regarding the proposed Mulberry Knoll Sanitary sewer 
Pump Station.  It is anticipated that the Scenic Manor site will utilize an on-site 
gravity collection system and discharge to this new County pump station facility.    
 

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, 
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).  Proximity of the site to the tidal portions of the Delaware inland 
bays will mitigate need for conveyance (Cv) and flood (Fv) management.    
 

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.  Modifications to the alignment of Mulberry Knoll Road have been 
proposed as part of the Preliminary Plan to address initial road geometer issues 
identified by DelDOT.  Easement areas have been provided along the Mulberry 
Knoll Road frontages for the installation of a multimodal path in accordance with 
DelDOT’s typical request.  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.  Sidewalks are to be provided on both sides of all internal streets for 
enhanced pedestrian accessibility.  Street lighting will also be provided along all 
private roads to promote safety within the development. 
 
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 Scenic Manor project proposes a community comprised of market-rate, 
detached, single-family homes.  This is consistent with the existing nearby 
communities of Mulberry Knoll, Old Landing Woods, Villages of Old Landing, and 
the recently approved Osprey Point subdivision.  The extension of public utilities, 
(water and sanitary sewer) along Mulberry Knoll Road is anticipated to have a 
positive impact on surrounding property values. 
 

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 cluster type development configuration at the 
Scenic Manor Glen 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 Scenic Manor site is located within the Cape Henlopen School District 
(CHSD).  Based on similar projects within the area, an estimate of an one student 
per 6 homes may be anticipated as a result of this project.  The proposed 319 
single-family lots would therefore result in an increase of approximately 53 
students being introduced to the CHSD.  It is anticipated that the children of Scenic 
Manor would attend Love Creek Elementary School, Beacon Middle School, and 
Henlopen 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 Scenic Manor.     
 
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. 
 
In accordance with DelDOT’s recommendation, a Traffic Impact Study was 
prepared by The Traffic Group to analyze the impact the surrounding roadways 
and public transportation systems and submitted to DelDOT for review in April 
2020.  Based on the proposed 319 single-family homes, an estimated 3,023 
average daily trips will be added to the existing road network surrounding the 
Scenic Manor site.  During the TIS review process, Sussex County and DelDOT 
created the Henlopen Transportation Improvement District (TID) in order to better 
coordinate roadway improvements in the area.  As a result of this TID coming 
online, the developer has opted to set aside the stand alone TIS analysis and 
participate in the TID program. 
 
Through the DelDOT review and approval process related to the Site Entrance 
Plans and the Record Plats, the agreements establishing the TID contribution will 
be finalized and limits for road improvements for the project frontage on Mulberry 
Knoll Road will be determined in accordance with the TIS approval letter.  
References to these agreements and DelDOT improvements will be noted on the 
final Record Plan.   
 

16. Compatibility with other area land uses. 
 
The Scenic Manor residential project has been designed as a cluster subdivision 
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 dominated by residential uses, with surrounding 
properties comprised of a mixture of AR-1, AR-2, and MR Zoning classifications.  
The cluster development configuration and proposed lot sizes within the Scenic 
Manor community is similar in nature to the recently approved Osprey Point and 
the nearby community of Village of Old Landing. 



 

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 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 Scenic Manor project 
meets, or exceeds, the regulatory requirements and follows the County growth objectives 
with regard to the Sussex County Code and Comprehensive Plan.   
Located within the AR-1 Zoning District, and entirely within designated Coastal Area 
growth zone, the proposed residential community of Scenic Manor will include 319 single-
family lots.  Based upon an overall site area of 167+/- acres, and accounting for the 
presence of 20 +/- acres of tidal wetlands in accordance with Section 115-25A.(2) of the 
County Zoning Code, the resulting “gross area” density will be within the density 
permitted.  The project will utilize the Cluster Development Option in an effort to efficiently 
utilize the available land areas, and promote a greater amount of preserved and usable 
open space areas within the 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 Tidewater Utilities, Inc. (TUI).  All water distribution will be designed 
to requirements of the State Fire Marshal’s Office and DNREC and constructed in 
accordance with TUI 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 Scenic Manor residential community is proposed to be developed as market rate 
single-family dwelling units. The nature of this development type is consistent with the 
existing development within the project area.   
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 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, as 
well as 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 Scenic Manor project is located within the CPCN service area assigned to 
Tidewater Utilities, Inc. (TUI).  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 TUI water main located 
near the intersection of Mulberry Knoll Road and John J. Williams Hwy (Route 24); 
an additional interconnection may be made to the TUI facilities being constructed 
in the nearby Osprey Point project.  No large scale irrigation is anticipated as a 
result of this project.   
Plans will be developed in accordance with TUI 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 319 single-family homes and community center proposed by this project are 
anticipated to result in an average daily water demand of 95,700 gallons, with a 
corresponding peak demand of 143,550 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 Scenic Manor project is currently located within the County’s Sewer Planning 
Area.  The Developer has initiated discussions with Sussex County Engineering 
regarding the annexation of the project into the adjacent Mulberry Knoll Sanitary 
Sewer District (MKSSD).  A Sewer Service Concept Evaluation (SSCE) was 



    

prepared by the Sussex County Utility Planning Division in November 2019; it is 
anticipated that the proposed on-site gravity sewer system will connect to the 
County sanitary sewer pump station designed to serve the MKSSD in accordance 
with the SSCE recommendations.   
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. 

In accordance with DelDOT’s recommendation, a Traffic Impact Study was 
prepared by The Traffic Group to analyze the impact the surrounding roadways 
and public transportation systems and submitted to DelDOT for review in April 
2020.  Based on the proposed 319 single-family homes, an estimated 3,023 
average daily trips will be added to the existing road network surrounding the 
Scenic Manor site.  During the TIS review process, Sussex County and DelDOT 
created the Henlopen Transportation Improvement District (TID) in order to better 
coordinate roadway improvements in the area.  As a result of this TID coming 
online, the developer has opted to set aside the stand alone TIS analysis and 
participate in the TID program. 
Through the DelDOT review and approval process related to the Site Entrance 
Plans and the Record Plats, the agreements establishing the TID contribution will 
be finalized and limits for road improvements for the project frontage on Mulberry 
Knoll Road will be determined in accordance with the TIS approval letter.  
References to these agreements and DelDOT improvements will be noted on the 
final Record Plan. 

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)   
DNREC has noted that the site may contain potential habitat for the Tiger 
Salamander, a state protected species.  Scenic Manor plan does not propose any 
disturbance to the wooded wetland areas of the site, the most likely habitat and 
breeding area for the salamander.  In accordance with DNREC recommendations:  
tree clearing will be limited, preserving approximately 72% of the wooded areas 
on-site, and subdivision streets will utilize rolled curbs to facilitate salamander 
crossing of roadway areas. 

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


    

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

A Preliminary Wetlands Evaluation was performed by Geo-Technology 
Associates, Inc. (GTA) on the project site in July 2019.  Based upon this 
investigation, it was determined that jurisdictional “Waters of the U.S”, including  
both tidal and non-tidal wetlands were identified within the limits of the subject 
parcels in the professional opinion of GTA.  As shown on the Preliminary Plan, a 
50’-wide buffer area was provided adjacent to all tidal wetlands in accordance with 
Sussex County Code.  No disturbance is anticipated to either the State regulated 
(tidal) or federally regulated (non-tidal) wetlands.  If during the design process it is 
determined that disturbance to these resources is necessary, coordination with 
DNREC and/or the Army Corp of Engineers (ACOE) will be made in accordance 
with the applicable regulations.  

g) Provisions for open space as defined in § 115-4. 

The implementation of cluster design option in the creation of the proposed Scenic 
Manor layout is anticipated to result in more than 80 acres (48% 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 almost 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 of the community residents.  Additional community features will include 
sidewalks on both sides of the roadways throughout the community, pedestrian 
linkages to amenity areas, pocket parks, tot-lots, and a kayak launch area.    

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 existing section of Mulberry Knoll 
Road that traverses the project site will be re-constructed to bring it up to current 
DelDOT standards and the associated right-of-way will be dedicated to public use 
for future maintenance by DelDOT.  The internal community streets and associated 
storm drainage will be private infrastructure designed in accordance with current 
Sussex County standards, and will be owned and maintained by the Scenic Manor 
Homeowners Association (SMHOA). 
Public water will be provided by TUI; all water mains will be designed and 
constructed in accordance with TUI and Sussex County standards as applicable.  
TUI 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.   

https://ecode360.com/8883721#8883721


    

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 proposed Scenic Manor community will likely mirror 
those practices employed at the nearby communities of Redden Ridge and 
Sawgrass South.  Located along Old Landing Road to the northeast of the project 
site.  The extension of public infrastructure (water, road improvements) to the 
neighboring properties is anticipated to have a positive impact on surrounding 
property values. 
The Scenic Manor 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 configuration 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. 

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

The Scenic Manor site contains no known historic or cultural resources that are 
listed on the National Register of Historic Places.  In addition, a Phase I 
Archaeological Survey was completed, and no evidence of burial sites were 
discovered within the area of investigation.    

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 Scenic Manor site is located within the Coastal Area as shown 
on the current Sussex County Comprehensive Plan.  The site has ready access to 
public utilities as noted above.  Utilizing the cluster 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 Scenic Manor 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 Scenic Manor site 
design aligns with the goals of the Sussex County Comprehensive Plan: 

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


    

The Scenic Manor 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 Scenic Manor project is located within Goslee Creek planning area, adjacent 
to both the Mulberry Knoll Sanitary Sewer District (SSD) and the West Rehoboth 
Expansion of the Dewey Beach SSD.  Upon approval of the project, it is anticipated 
that the site area will be annexed into the Mulberry Knoll SSD.  The project area is 
located within the Tidewater Utilities CPCN area, with easy access to existing 
Tidewater water mains north of the project site along Mulberry Knoll Road and at 
the intersection of Mulberry Knoll Road and Route 24.  This is consistent with the 
County’s objective for “planning that considers the efficient location of public 
services and infrastructure.” 
The project will be reviewed by DelDOT for impacts to the surrounding Road 
network.  It is anticipated that the developer will contribute to DelDOT’s Traffic 
Signal Revolving Fund to mitigate offsite impacts at selected intersections.  This 
approach is consistent with the County’s strategy for the coordination with 
“DelDOT on road improvements and other transportation projects.” 
The Scenic Manor site is impacted by both wetlands and delineated FEMA 
floodplains as noted above.  Buffers to the tidal wetlands will provide protection of 
these resources in accordance with County Code requirements, the remaining 
non-tidal jurisdictional wetland areas are anticipated to remain undisturbed.  Much 
of the site is surrounded by tidal wetland areas.  In order to minimize impact of 
stormwater runoff to these areas, runoff will be conveyed to on-site BMPs to the 
maximum extent practicable.  Where structural BMPs (i.e. ponds, bio-retention) 
are not provided, non-structural BMPs (i.e. sheet flow to buffers) will be provided 
to reduce impacts to wetland areas. Portions of the site, currently located within 
the FEMA delineated floodplain, are proposed to be elevated in order to raise the 
roadway access and lot areas above the base flood elevation.  Due to the site’s 
proximity to the tidal inland bay area, the on-site grading that will impact the 
floodplain are not anticipated to have a negative impact to the downstream, or 
neighboring properties.  Through considerate clearing and grading, combined with 
the implementation of on-site BMPs to the maximum extent practicable, the 
impacts to the existing natural resources are consistent with the County’s objective 
“for preserving environmental areas from development and the protection of 
wetlands and waterways.” 
The site area is boarded to the south and east (across Arnell Creek) by existing 
residential uses; the lands on the remaining boundaries are designated for future 
residential use. The overall project density is generally consistent with other 
existing residential communities in the surrounding area.  The Scenic Manor 
project is proposing the implementation of a 20’-wide vegetative 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 the cluster style development under the County Code 
ordinance will allow for the efficient use of the Scenic Manor 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”. 
While the Scenic Manor site does not front directly on an inland bay, the close 
proximity does place the site within the Love Creek / Rehoboth Bay watershed.  
Additionally, boundaries of the project do include tidal wetland areas.  As noted 
above, buffer areas will be provided in accordance with Sussex County Code 
requirements adjacent to all tidal wetland areas.  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 practices will support the 
County’s goal to “recognize the importance of the Inland Bays.” 
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Appendix 3 – Preliminary Plan 
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Appendix 4 – PLUS Review Response Letter  
  





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:  March 23, 2021 
 
Office of State Planning Coordination 
122 Martin Luther King Jr. Blvd. South 
Dover, DE 19901 
 
Attention: Ms. Constance C. Holland, Director 

 
Subject: Scenic Manor 
 (Formerly Estates at Mulberry Knoll) 
 PLUS Review 2019-08-06 
  

Dear Ms. Holland:   

We are in receipt of your comment letter dated September 26, 2019 with regard to Concept Plan 
associated with the proposed Scenic Manor (formerly known as Estates at Mulberry Knoll) residential 
subdivision proposed in Sussex County and respond as follows: 

Strategies for State Policies and Spending 

Comment 1: This project is located in Investment Levels 3, 4, and Out of Play 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. 

Investment Level 4 indicates where State investments will support agricultural 
preservation, natural resource protection, and the continuation of the rural nature of these 
areas. New development activities and suburban development are not supported in 
Investment Level 4 areas.  These areas are comprised of prime agricultural lands and 
environmentally sensitive wetlands and wildlife habitats, which should be, and in many 
cases have been preserved.  

Out of Play reflects lands that, at the time the State Strategies were developed, were not 
available for private development due to public ownership and / or preservation.  

Because the development is inconsistent with the Strategies for State Policies and 
Spending, the State does not support development in Level 4 areas. We respectfully 
request that the proposed development in the Level 4 area be removed and the areas that 
are in Level 3 be designed with the maximum protection for the environmentally 
sensitive feature on the site. 

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 
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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 Mulberry Knoll Road (Sussex Road 284) 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 

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 3,032 vehicle trip ends per day and DelDOT confirms this number. A TIS 
scoping meeting was held on August 15, 2019. 

Response: Comment addressed; the final TIS report was prepared by the Traffic Group and 
submitted for DelDOT review on April 1, 2020.  DelDOT issued letter of approval on 
February 11, 2021. 

Comment 6: The purpose of a TIS is to identify offsite improvements that the developer should build 
or contribute toward. Even without the benefit of the TIS, DelDOT anticipates requiring 
the developer to improve Mulberry Knoll Road to meet Local Road standards, including 
two eleven-foot travel lanes and two five-foot shoulders, within the limits of their 
frontage. This requirement may include a bituminous concrete overlay to the existing 
travel lanes, at DelDOT’s discretion. It may also include a realignment to ease the curve 
in Mulberry Knoll Road between the Road A/D and Road G intersections. If DelDOT 
requires an overlay, they will analyze the existing travel lanes' pavement section specify 
the overlay thickness. 

Response:  Comment acknowledged; as discussed with DelDOT during the pre-submittal meeting for 
the project, Mulberry Knoll Road will be improved for the portion of the site frontage 
between the two entrance locations to typical DelDOT standards for Local Roads.  We 
will coordinate with the Development Coordination Section and DelDOT Material 

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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Section to determine paving section to be utilized for Mulberry Knoll Road 
improvements.  The developer will make contributions through the TID funding for 
additional improvements to Mulberry Knoll Road and other off-site locations.   

Comment 7: As necessary, in accordance with Section 3.2.5 and Figure 3.2.5-aof the Manual, DelDOT 
will require dedication of right-of-way along the site's frontage on Mulberry Knoll Road. 
By this regulation, this dedication is to provide a minimum of 30 feet of right-of-way 
from the physical centerline. 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, Mulberry Knoll Road access 
through the subject parcel is currently within an easement area.  It is the intent of the 
Scenic Manor plan to provide the full right-of-way dedication for Mulberry Knoll Road 
to current DelDOT standards for the entire frontage on the subject parcel.  Dedication of 
this right-of-way will be noted no final Record Plans utilizing DelDOT standard 
language requirements.   

Comment 8: In accordance with Section 3.2.5.1.2 of the Manual, DelDOT will require the 
establishment of a 15-foot wide permanent easement across the property frontage on 
Mulberry Knoll 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. 

Comment 9: 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 Mulberry 
Knoll 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 10: 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 recommends that l5-foot wide permanent easement for a 
pedestrian path be provided from the cul-de-sac on Road F to the north property line, 
along the east edge of the storm water management basin. 

Response: Comment addressed; with the prior development of the lands to the southeast of the 
subject site, and the wetlands areas occupying a significant portion of the remaining site 
perimeter, the opportunities for vehicular interconnections are severely limited.  As 
shown on the preliminary plan, pedestrian interconnections from the internal subdivision 
cul-de-sacs have been extended to the shared use path area to be provided along 



PLUS 
Re: Scenic Manor – 2019-08-06 
March 23, 2021 
Page 4 of 16                                  .. 
 

Mulberry Knoll Road.  Pedestrian access easement will be provided for these areas on 
the Record Plans.  

Comment 11: 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 both sides of Mulberry Knoll 
Road. 

Response:  Comment addressed; the easement area for a Shared Use Path has been shown on the 
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 12: Section 3.5.4.4 of the Manual addresses access-ways, essentially Shared Use Paths 
connecting subdivision streets either to each other or to the road on which the property 
DelDOT anticipates requiring the developer to build three access-ways, from the cul-de-
sacs on Roads A, B and F to the Shared Use Paths along Mulberry Knoll Road. 

Response:  Comment addressed; as noted above, pedestrian linkages from the internal subdivision 
streets to the shared use paths along Mulberry Knoll Road have been shown on the 
Preliminary Plan. 

Comment 13: 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 14: 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 Mulberry Knoll Road. 

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

Comment 15: 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 
plan review package. Design deviation requests will be submitted for DelDOT 
consideration in accordance with current DelDOT policy. 

Comment 16: 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. 

https://deldot.gov/Business/subdivisions/index.shtml
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Response:  Comment acknowledged; plans will be developed and submitted for DelDOT review in 

accordance with current DelDOT requirements. 

State Historic Preservation Office - Contact Carlton Hall 736-7400 

Comment 17: The Delaware SHPO does not recommend development in a Level 4 area. 

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. 

Comment 18: There are three known archaeological sites on the parcel. One on the western (507909), 
northeastern (500593) and one on the southern part of the parcel (S007S5). There is also 
a historic farm known as the Captain Robinson Tenant Farm (501001) near the middle of 
the parcel. 

Response: Comment acknowledged.  A Phase I Archaeological Survey was performed in February 
2020 to determine extent of existing historical resources on site. 

Comment 19: The Arnell Creek has a string of prehistoric and historic sites along it. The area was being 
settled by the Dutch and Maryland settlers in the 17th century. There are collections from 
all those sites, and an Archeolog article, which documents that 500593 was an early 
historic site, certainly 18th century and possibly earlier, with evidence of prehistoric 
occupation as well. The article notes that Wm. Futcher originally patented this area in 
1681. The Beers Atlas Map shows Futcher properties mapped closer to the creek which 
was usual for mid-19th century properties. One of the properties is the same location as 
archaeological site 500593 located on the northeastern part of the parcel.  

Response: Comment acknowledged.  A Phase I Archaeological Survey was performed in February 
2020 to determine extent of existing historical resources on site. 

Comment 20: There is high potential for additional archaeological sites and a family cemetery to be 
present in the area. Therefore, the State Historic Preservation Office is recommending an 
archaeological survey of the project area. Abandoned or unmarked family cemeteries are 
very common in the State of Delaware. They are usually in rural or open space areas, 
within or near the boundary of a historic farm site. If you have any questions, inquires or 
concerns, feel free to contact us for assistance at302-736-1400. 

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.  A Phase I Archaeological Survey was performed in February 
2020.  No evidence of burial sites were found during this process. 

Comment 21:  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 
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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 22: 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: 
• Where a water distribution system is proposed for single-family dwellings it shall 

be capable of delivering at least 500 gpm for 1-hour duration, at 20-psi residual 
pressure.  Fire hydrants with 1000 feet spacing on centers are required. 

• The infrastructure for fire protection water shall be provided, including the size 
of water mains. 

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 so that all buildings on the premises are 
accessible to fire apparatus. If a "center island" is placed at an entrance into other 
streets in the subdivision, it shall be arranged in such a manner that it will not 
adversely affect quick and unimpeded travel of fire apparatus, .Additionally, 
where trees are to be situated adjacent to travel roads in the subdivision, some 
forethought should be exercised regarding how future growth of the trees may 
affect fire department travel throughout the subdivision. 

• 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"  

• Name of Water Supplier 
• Proposed Use 
• National Fire Protection Association O{FPA) Construction Type 

http://www.achp.gov/
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• Maximum Height of Buildings (including number of stories) 
• 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. 

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 Mulberry Knoll Road. 

Response:  Comment acknowledged; no substations ow wastewater facilities are anticipated to 
be constructed by the Developer as part of the proposed Scenic Manor 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 referenced latest 
General Notes for Record Plans, Entrance Plans, and Maintenance of Traffic 
Plans. 

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

Rare, Threatened, and Endangered species 

Scientific Name Common 
Name 

Taxon State Rank State Status SGCN Tier 

Ambystoma tigrinum Eastern Tiger 
Salamander 

Amphibian S1 E Tier 1 

 

A review of our database indicates that the following state rare, and Species of 
Greatest Conservation (SGCN) may occur at or adjacent to the project site. 

https://www.deldot.gov/Business/subdivisions/
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The Tiger Salamander (Ambystoma tigrinum tigrinum) occurs in moist, often 
sandy, deciduous, coniferous or mixed woodlands with adequate wetlands for 
breeding, such as coastal plain ponds. This species spends most of its life cycle 
underground and is rarely encountered except during breeding periods and when 
recently transformed sub-adults leave their larval pools. Eggs are laid during the 
winter in masses underwater. Larvae hatch in about four weeks and then transform 
into sub-adults. Availability of fishless breeding pools and adequate upland 
forested buffers around those pools is critical for this species. 

SGCN are identified in the Delaware Wildlife Action Plan (DEWAP) which is a 
comprehensive strategy for conserving the full array of native wildlife and habitats 
common and uncommon- as vital components of the state's natural resources. This 
document can be viewed via the Division of Fish and Wildlife's website at 
http://www.dnrec.delaware.gov/fw/dwap/Pages/default.aspx. 

Leaving the forest intact would be the most beneficial to state rare species that may 
utilize the habitats in and around the project area. In lieu of that option, DNREC 
offers the following recommendations that, if implemented, will reduce negative 
impacts to wildlife and their habitats: 

Recommendation 4: 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.  This may include those areas 
required to accommodate grading to elevate the residential lots and essential 
access above the FEMA floodplain elevation. 

Recommendation 5: Due to the difficulty that small animals (i.e. salamanders) have climbing vertical 
curbs, DNREC recommends designing the development to exclude curbs. Our state 
herpetologist is concerned that if the state endangered tiger salamanders are using 
the seasonal ponds located on the project site, they will not be able to cross curbed 
roads during the breeding season. 

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 6: To avoid attracting reptiles and other amphibians to the proposed stormwater 
management ponds in the center of the development, DNREC recommends 
installing stormwater ponds adjacent to the forests on site, far from the above 
mentioned ponds as possible.  

Response:  Comment acknowledged; stormwater BMPs have been dispersed throughout the 
community in accordance with recommendations from DNREC Sediment and 
Stormwater Management Program.  Several of the facilities located in the interior 
portion of the site will be located in portions where wetlands already exist.   

Recommendation 7: Reptile and amphibian species need predator-free ponds in order to survive and 
reproduce successfully. Therefore, DNREC recommends allowing the stormwater 

http://www.dnrec.delaware.gov/fw/dwap/Pages/default.aspx


PLUS 
Re: Scenic Manor – 2019-08-06 
March 23, 2021 
Page 9 of 16                                  .. 
 

management ponds to dry up seasonally so that fish (predators) are not capable of 
inhabiting these systems. 

Response:  Comment acknowledged; stormwater BMPs will be designed in accordance with 
the Regulatory Guidance Documents from DNREC Sediment and Stormwater 
Management Program.   

Recommendation 8: Any culverts installed should be open bottom box culverts to allow for natural 
substrate to remain and for 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; no existing drainage ways or streams cross through the 
project site area.  Stormwater drainage, including on-site conveyance and 
stormwater management outfalls will be designed in accordance with State and 
County Code requirements.  

Rare and Unique Natural Communities 

According to DNREC's Division of Fish and Wildlife database, the forested 
wetlands on the project parcel support potential old-growth forest, in that it has not 
been cleared since at least 1937 (the year of the oldest aerial image DNREC has on 
file). 

The potential old growth forest on this site has been identified as core wildlife 
habitat by the Delaware Ecological Network (DEN), which is habitat that is defined 
as containing relatively intact natural ecosystems, and is of high-quality for native 
plants and animals.  The DEN is a statewide conservation network developed using 
GIS and field collected datasets that help to identify and prioritize ecologically 
important areas for natural resource protection, including areas of especially high 
quality that support rare species. 

Response:  Comment acknowledged; as noted above, 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.  This 
may include those areas required to accommodate grading to elevate the 
residential lots and essential access above the FEMA floodplain elevation. 

Fisheries 

DNREC fisheries staff has determined that Love Creek supports a large number of 
juvenile migratory fish. Several species of particular commercial and recreational 
importance utilize the creek and could be impacted by this project. It is possible 
that striped bass (Morone saxitilis) spawn in upper Love Creek due to the number 
of young-of-the-year (YOY) caught during sampling efforts. A primary species of 
concern for this project is summer flounder (Paralichthys dentatus), which also 
utilizes the creek as a spawning and nursery habitat. 

Recommendation 9: If dredging is to occur for this project, DNREC recommends that dredging occur 
from September through December to allow these species time to mature and 
migrate out of the stream system prior to disturbance. This window should 
minimize the number of YOY flounder impacted by the dredging operation. 
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Response: Comment acknowledged; no dredging is anticipated to be proposed by this project.  

Should this be required, the developer will coordinate with DNREC agencies to 
determine all requirements for such operations.   

Park/Boat Launch Area 

Recommendation 10: DNREC requests additional details regarding the park/boat launch area. This area is 
a tidal wetland, and falls under the jurisdiction of waters of the U.S. under the 
Clean Water Act. If a proper boat ramp is to be built here, a U.S. Army Corp of 
Engineers and DE Wetlands and Subaqueous Lands permit will be required to 
dredge for the boat ramp, and a time of year restriction (TOYR) will be 
recommended to address fisheries concerns. 

Response: Comment acknowledged; the community area is anticipated to be utilized as a 
kayak launch area and will only include those facilities necessary to accommodate 
such activities.  We will coordinate with ACOE and the DNREC Wetlands and 
Subaqueous Lands Section to determine what, if any, requirements will be required 
to permit the proposed activity. 

Nesting/Breeding Bird 

Based on aerial images this site appears to have wetland habitat which could 
support sensitive marsh bird species including SGCN species such as Saltmarsh 
Sparrow and Black Rail. However, since SCRP does not have any records from this 
exact location, DNREC would like to request a site visit to survey for potential 
breeding marsh birds.  Please see the "Site Visit Request" section below for 
additional details. 

To reduce impacts to ground-nesting marsh birds, it would be optimal if work 
activities are completed prior to April 1st. In the event that project activities extend 
past April 1st the following contingency plan could minimize direct impacts: 

A qualified biologist should be on-site to determine if and when marsh birds have 
begun establishing territories and / or nesting. 

Note: If nesting activities of a Species of Conservation Concern (S 1 and 52) have 
begun and a nest is within the area of disturbance or so close that abandonment is 
likely, work activities may have to cease until young are fledged or nesting attempt 
fails. 

Response: Comment acknowledged; the developer has determined to decline the request for 
site visit at this time.  The development site is currently utilized for agricultural 
purposes, and will continue to operate as such until such time that on-site 
construction is initiated.  The developer / contractor will comply with all State 
regulatory requirements related to Nesting/Breeding Birds 

Recommendation 11: If it is determined that nesting activity has not taken place yet: 

1) To minimize impacts to shrub/scrub-nesting birds, selective clearing of woody 
vegetation that could be used for nesting and is within the footprint of 
immediate disturbance is recommended. This may discourage birds from 
constructing nests in habitat that will be impacted by the project anyway. 

2) To minimize impacts to ground-nesting birds, place construction matting within 
the area of immediate disturbance. This would prohibit nesting in the project 
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area and therefore, reduce the chance of destroying established nests, eggs, 
and/or chicks. 

If nesting activity has taken place and/or nests are found in or within 50ft 
of the project area, work activities should cease and the Division of Fish 
and Wildlife should be contacted for further recommendations. Henrietta 
Bellman can be reached at (302) 735-8677  

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

Marsh Buffer 

According to the site plan, the applicant proposes a +/- 25' buffer from the Limit of 
Disturbance (LOD) to the tidal wetland demarcation line. To protect the function 
and integrity of wetlands, a minimum 100- foot buffer should be left intact around 
the perimeter of the forested wetlands. This recommendation is based on peer-
reviewed scientific literature that shows an adequately sized buffer that effectively 
protects wetlands and streams - in most circumstances - is about 100' in width. 
Upland buffers also serve as habitat for many terrestrial species that are dependent 
on aquatic and wetland habitats for a portion of their annual life cycle. Lot lines, 
roadways, and infrastructure should not be placed within this buffer zone. Buffers 
are an integral component of aquatic and wetland habitats, reducing the amount of 
sediments, pollutants, and other non-point source material that may affect the 
function and integrity of habitat and the condition and survivability of aquatic 
organisms. 

Recommendation 12: 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; a 50’ buffer is provided to all tidal wetlands as shown on 
the Preliminary Plan for the Scenic Manor site in accordance with Sussex County 
Code requirements.  As noted above, ; 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.  This may include 
those areas required to accommodate grading to elevate the residential lots and 
essential access above the FEMA floodplain elevation. 

Recommendation 13: Restrict forest clearing and soil disturbance to 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.  This may include those areas 
required to accommodate grading to elevate the residential lots and essential 
access above the FEMA floodplain elevation. 

Recommendation 14: Re-seed and stabilize disturbed areas as soon as practicable. Landscape with native 
species. 

Response: Comment acknowledged; seeding / stabilization of disturbed areas will be 
performed within 14 days in accordance with Sussex Conservation District & 
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DNREC standards.  Landscape plans will be developed for the site by a licensed 
Landscape Architect in accordance with County Code requirements; consideration 
will be given to utilization of native species for open space, buffer, on-lot 
landscaping, and stormwater plantings as appropriate. 

Recommendation 15: To reduce impacts to nesting birds and other wildlife species that utilize forests for 
breeding, forest clearing should not occur from April 1st to July 31st. 

Response: Comment acknowledged; all site clearing will be performed in accordance with 
Sussex County and DNREC Code requirements. 

Recommendation 16: Love Creek Natural Area is directly adjacent to the project parcel. Efforts should be 
made to avoid diverting surface water from roadways and stormwater facilities into 
this area. Water and habitat quality could be detrimentally affected by run-off 
which may contain oil and other pollutants, such as fertilizers and other chemicals 
applied by homeowners.   

Response: Comment acknowledged; it is assumed that the Love Creek Natural Area is located 
at the southerly end of Mulberry Knoll Road.  Runoff from this portion of the 
Scenic Manor site will be conveyed to on-site SWM facilities to the maximum 
extent practicable.  Discharge from the facilities will be directed to Arnell Creek to 
minimize the impact to the Love Creek Natural area. 

Recommendation 17: Maintain inputs to natural wetlands at pre-construction levels. Avoid causing 
increases or decreases in water 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 18: 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 19: To deter waterfowl from taking up residence in the stormwater ponds, DNREC 
recommends planting the surrounding open space with a mix of native wildflower 
plantings (to be planted in accordance with the Sediment and Stormwater Plan 
approval agency requirements). In addition to deterring nuisance waterfowl, the 
native wildflower mix will also serve to attract bees, butterflies, and other 
pollinators, and reduce run-off, which can contain oil and other pollutants from the 
parking areas. Our program botanist, Bill McAvoy would gladly assist in drafting a 
list of plants suitable for this site. Bill can be contacted at (302) 735-8668 or 
William.McAvoy@delaware.gov. 

mailto:William.McAvoy@delaware.gov
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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. 

Recommendation 20: Small animals, such as salamanders, have difficulty climbing vertical curbs. 
DNREC recommends designing the development to exclude curbs to prevent 
mortality from vehicle traffic. If road curbing must be installed, DNREC 
recommends curbing styles such as Cape Cod curbing, which allows small animals 
to climb out of the roadbed. 

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 21: Avoid installing sewers with grates, which can create a hazard for amphibians and 
reptiles. Consider working with the Sussex Conservation District to implement 
safer alternatives.  

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. 

Site Visit Request 

In order to provide informed, up-to-date comments, DNREC's Division of Fish and 
Wildlife scientists request the opportunity to conduct a survey to evaluate habitat 
and the site's potential to support additional species of concern. In particular, 
DNREC would appreciate being able to conduct the survey during the breeding 
season for Eastern Tiger Salamander (January through February) and the 
breeding/territory-establishment season for marsh birds (April through June). The 
surveys will be conducted at no expense to the property owner. In the event that 
authorizations will be needed from DNREC's Coastal Management Program and / 
or Wetlands and Subaqueous Lands Section, they may request complete and up-to-
date information from the Species Conservation and Research Program as part of 
their review. Therefore, granting access to the site may increase the efficiency of 
the State authorization process. Applicants/ property owners are welcome to join 
DNREC staff during the site visit, as it could also be a good opportunity to discuss 
options for minimizing impacts. Please contact Brian Galvez at (302) 223-2446 or 
Brian.Galvez@delaware.gov to schedule a site visit. 

Response: Comment acknowledged; the developer has determined to decline the request for 
site visit at this time.  We understand this requirement may be required in the event 
that certain regulatory permits are required.   

Water Quality 

DNREC mapping has identified hydric soils (e.g., Hurlock, Fallsington, & 
Broadkill) and non-tidal and tidally-influenced wetlands (e.g., Palustrine & 
Estuarine) within the project parcel. DNREC strongly discourages building on 
hydric soils because they are functionally important source of water storage 
(functions as a "natural sponge");the loss of water storage through excavation, 
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filling, or grading of intact native hydric soils increases the probability for more 
frequent and destructive flooding. Moreover, destruction of hydric soils increases 
the amount pollutant runoff which contributes to lower observed water quality in 
regional waterbodies and wetlands.  

The applicant should contact the DNREC Subaqueous Lands section for regulatory 
information about tidal wetlands, at (302) 739-9943.  The 25-foot buffer proposed 
by the applicant is insufficiently protective of water quality. 

It is not considered an environmentally-acceptable practice to fill or remove 
wetlands or wetland vegetation or hydric soils to site or accommodate a SWM 
structure. 

Recommendation 22: The applicant should contact a licensed (Delaware Class D) soil scientist to make a 
site specific assessment (i.e., soil survey mapping) and conduct a US Army Corps 
of Engineers approved wetlands delineation. A list of licensed Class D soil 
scientists can be obtained at the following web link: 
http://www.dnrec.delaware.gov/wr/Information/GWDlnfo/Pages/GroundWaterDisc
hargesLicensesand Licensees.aspx 

Response: Comment acknowledged; a Preliminary Wetlands Evaluation was conducted on-
site by Geo-Technology Associates, Inc. (GTA) in July 2019.  A Final Wetlands 
Delineation and ACOE Jurisdictional Determination will be obtained prior to 
Record Plan approval.  

Recommendation 23: Generally, a 100-foot vegetated buffer is sufficiently protective of water quality.   

Response: Comment acknowledged; a minimum 50’ buffer is to be provided adjacent to all 
tidal wetlands as shown on the Preliminary Plan for the Scenic Manor site in 
accordance with Sussex County Code requirements.  

Recommendation 24: The applicant should consider employing green-technology storm water 
management and a rain gardens (in lieu of open-water management structures) as 
best management practices to mitigate or reduce nutrient and bacterial pollutant 
runoff. If open-water stormwater management is selected for use, they should be 
employed for their intended function - that is, the management of stormwater - not 
for the creation of additional pond acreage to enhance property/aesthetic values. It 
should also be noted that open-water stormwater ponds attract nuisance geese (i.e., 
waste leads to increases in nutrient and bacterial pollutants) and nuisance algae 
(i.e., potentially source for a poisonous neurotoxin and low oxygen concentrations 
in water) that contribute to the degradation of water quality of waters in the greater 
Inland Bays watershed. 

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. As noted above, 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.  
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State Natural Areas 

The southeast and southwest portions of the property are within the Love Creek 
Natural Area. The Love Creek Natural Area also borders the western portion of the 
property.  State Natural Areas are composed of areas of land and/or water, whether 
in public or private ownership, which have retained or reestablished its natural 
character (although it need not be undisturbed), has unusual flora or fauna, or has 
biotic, geological, scenic or archaeological features of scientific or educational 
value. 

Recommendation 25: Avoid impacts to forested areas within the natural area as well as avoid/minimize 
impacts to wetlands and forested riparian habitat adjacent to the natural area. 

Response: Comment acknowledged; no disturbance is proposed to the forest wetland areas on 
site.  As noted above, 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.  This may include those areas 
required to accommodate grading to elevate the residential lots and essential 
access above the FEMA floodplain elevation.  More than 66% of the existing 
wooded areas are anticipated to be retained on the project site. 

Sustainable Development Recommendations 

Recommendation 26: The applicant should consider the use of recycled, energy efficient materials, and 
renewable energy infrastructure. 

Response: Comment acknowledged; opportunities to incorporate sustainable materials will be 
discussed with developer, approval agencies, and contractor throughout the plan 
development process.  

Recommendation 27: The Division of Climate, Coastal, & Energy offers incentives for clean 
transportation (EV Charging) and energy efficiency. These programs address 
climate change goals of reducing greenhouse gas emissions and improving overall 
air quality (www.de.gov/greenenergy, http://www.de.gov/cleantransportation, 
www.de.gov/eeif. 

Response: Comment acknowledged; incentive programs will be shared with developer and 
builders for their consideration in incorporating these facilities into the residential 
and community amenities. 

Delaware State Fire Marshall's - Contact Duane Fox259-7037 

Recommendation 28: 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 29: Preliminary meetings with fire protection specialists are encouraged prior to formal 
submittal. Please call for appointment. Applications and brochures can be 

http://www.de.gov/greenenergy
http://www.de.gov/cleantransportation
http://www.de.gov/eeif
http://delcode.delaware.gov/title6/c036/sc03/index.shtml
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downloaded from our website: www.statefiremarshal.delaware.gov, technical 
services link, plan review, applications or brochures. 

 

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 
  J. Richardson, MKR Land, LLC 
  J. Fuqua, Esq. 
  P. Tolliver, MRA 
  File 

http://www.statefiremarshal.delaware.gov/
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February 21, 2020 
MKR Land Development, LLC 
260 Hopewell Road 
Churchville, Maryland 21028 
 
Attn: Mr. John Richardson 
 
Re: Report of Subsurface Exploration 
 Scenic Manor 
 Sussex County, Delaware 
 
Dear Mr. Richardson:   
 

In accordance with our agreement dated December 11, 2019, Geo-Technology Associates 
(GTA) has completed subsurface exploration for the Scenic Manor project located in Sussex 
County, Delaware. The exploration consisted of performing 13 borings within the proposed 
development area, visually classifying the soils, and performing limited laboratory testing. 
Transmitted herein is a report of our findings and conclusions about our preliminary 
recommendations with respect to general development implications. A report regarding 
stormwater management was submitted separately. 
 

Unless MKR Land Development, LLC specifies otherwise, the samples collected as a 
part of the subsurface exploration will be disposed of after a period of 60 days from the date of 
this report. Thank you for the opportunity to be of assistance. If you have any questions or 
require additional information, please do not hesitate to contact our office. 
 

Sincerely, 
GEO-TECHNOLOGY ASSOCIATES, INC. 

 
Travis Caraway, E.I.T.   

 Project Geotechnical Professional    

       
Gregory R. Sauter, P.E. 
Vice President    

TPC/GRS/llh  31191815 
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REPORT OF SUBSURFACE EXPLORATION 
SCENIC MANOR 

SUSSEX COUNTY, DELAWARE 
FEBRUARY 2020 

 
INTRODUCTION 

 Geo-Technology Associates, Inc. (GTA) was retained by MKR Land Development, LLC to 

perform a geotechnical exploration of the Scenic Manor project. The scope of this study included 

field exploration, limited laboratory testing and analysis pertaining to general development 

implications. The field exploration consisted of 13 Standard Penetration Test (SPT) borings located 

throughout the property. Conclusions and recommendations regarding site development were 

derived from analysis of field data and plans titled Scenic Manor prepared by Morris and Ritchie 

Associates (MRA), dated December 2, 2019. A stormwater management subsurface exploration 

report has been submitted separately. 

 

SITE CONDITIONS 

Referring to the Site Location Plan and Exploration Location Plan included as Figure Nos. 1 

and 2 in Appendix A, the project site consists of an irregular shaped parcel located in Lewes, 

Delaware. The subject property is an open field with partial woods situated on the northeast and 

northwest side of Mulberry Knoll Road in Sussex County, Delaware. The site gently slopes 

downward in an easterly direction on the east side of Mulberry Knoll Road and in a westerly 

direction on the west side of Mulberry Knoll Road, with the ground surface ranging from 

approximate Elevation 5 to 12 Mean Sea Level (MSL), at the boring locations.   

 

PROPOSED CONSTRUCTION   

The proposed construction will consist of 319 single family lots, roadways, stormwater 

management (SWM) facilities, a pump station and a community clubhouse/recreation area. The 

houses will be wood framed with slab-on-grade or conditioned crawlspace construction. The 

buildings will be served by public water and sewer. GTA assumes the grading scheme will generally 

entail several feet of cuts to fills in proposed building and roadway areas with upwards to 5 to 10 feet 

of cut in the pond areas. 
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SITE GEOLOGY 

According to the Geologic Map of the Fairmount and Rehoboth Beach Quadrangle, Delaware 

Geologic Map Series No. 19 (2011) published by the Delaware Geological Survey, the site is within 

the Coastal Plain Physiographic Province. Coastal Plain sediments below the surficial deposits 

exposed in the site area were generally deposited in commonly estuarine environments of Quaternary 

geologic age. The Pleistocene deposits are designated as the Scotts Corners Formation and typically 

consist of “… well-sorted coarse to fine sand with scattered thin clay laminae.” Please review the 

referenced map for further details regarding this geologic unit.  

 

SUBSURFACE EXPLORATION 

To characterize subsurface conditions, 13 Standard Penetration Test (SPT) borings, 

designated as PS-1, C-1 and Borings R-1 through R-11, were performed at the approximate locations 

shown on the Exploration Location Plan, presented as Figure 2 in Appendix A. Boring locations 

were selected by GTA. The borings were staked with elevations determined by MRA. The 

exploration locations indicated on the plan should be considered approximate.  

 

The SPT borings were advanced to depths of approximately 15 feet below existing grades for 

the roadway and clubhouse borings and to 40 feet for the pump station boring, using an ATV-

mounted CME-55 drill rig. Standard Penetration Testing was performed in the boreholes, with soil 

samples obtained at approximately 2-foot intervals in the upper 10 feet and then at 5-foot intervals 

thereafter.  Standard Penetration Testing involves driving a 2-inch O.D., 1 ⅜ -inch I.D. split-spoon 

sampler with a 140-pound hammer free-falling 30 inches.  The SPT N-value, given as blows per foot 

(bpf), is defined as the total number of blows required to drive the sampler from 6 to 18 inches 

below the initial sampling depth. The boring holes were backfilled after longer term readings were 

performed.  

 

Samples obtained from the borings were delivered to GTA's office for visual classification by 

GTA personnel.  Selected samples recovered from the field exploration were submitted for limited 

laboratory analysis. The soil layers were classified in accordance with the Unified Soil Classification 
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System (USCS). Classifications provided on the logs are visual descriptions, supplemented by 

available laboratory data. The exploration logs are presented in Appendix B. The logs represent our 

interpretation of the field data based on observation and selected soil classification tests. The 

interfaces indicated on the logs may be gradual. 

 

SUBSURFACE CONDITIONS 

The explorations generally confirm the description of subsurface conditions provided in the 

SITE GEOLOGY section of this report.  Below a 2 to 12-inch thick surface topsoil layer, the 

explorations generally encountered native subsoils visually classified as predominately consisting of 

Poorly-graded SANDs with Silt (USCS: SP-SM), Poorly-graded SANDs (SP), Silty SANDs (SM), 

Clayey SAND (SC), Lean CLAY (CL) and SILT (ML). The relative densities of the granular soils 

were very loose to medium dense based on SPT N-values of 2 to 27 blows per foot (bpf). The 

relative consistencies of the fine-grained soils were medium stiff to very stiff based on SPT N-values 

of 5 to 16 bpf. 

 

Water was encountered during the exploration program at depths of approximately 3½ to 

13½ feet below the ground surface. Longer term water levels recorded one to six days after 

completion ranged between 2 and 11 feet below the existing ground surface. The longer-term water 

levels at the borings ranged between approximate Elevation 0 and 6 MSL. 

 

The groundwater levels can be expected to fluctuate with seasonal changes, precipitation, and 

other factors such as development activity. Additionally, perched water conditions develop in 

granular soils overlying fine-grained soils during the “wet season” as well as during periods of 

precipitation. Please refer to the roadway, clubhouse and pump station exploration logs provided in 

Appendix B for further information. Please refer to our stormwater management report dated 

February 19, 2020 for the SWM exploration logs. 
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LABORATORY TESTING 

Selected samples were obtained from the borings and were tested for grain-size analyses, 

Atterberg Limits, and natural moisture content.  The grain-size analysis and Atterberg Limits testing 

were performed to determine the Unified Soil Classification System (USCS) designations for the 

soil. USCS classifications provide information regarding soil behavior beneath pavement, foundation 

systems, and infiltration areas.  The results of testing are as follows: 

SUMMARY OF INDEX TESTING 

EXPLORATION 
NO. 

DEPTH   
(ft) USCS CLASSIFICATION LL % PI % NMC% 

R-9 1 – 4 Clayey SAND with Silt (SC-SM) 23 5 17.8 

SWM-17 1 – 4  Poorly-graded SAND (SP) NP NP 7.5 

SWM-33 1 – 4 Silty SAND (SM) NP NP 15.4 

SWM-59 1 – 4 Silty SAND (SM) NP NP 15.7 

SWM-71 1 – 4  Poorly-graded SAND with Silt 
(SP-SM) NP NP 8.5 

Note:  LL=Liquid Limit PI=Plastic Index   NP=Non-Plastic NMC=Natural Moisture Contents  

 

Five bulk, near-surface samples were also tested for moisture-density relationships in 

accordance with the Modified Proctor (ASTM D-1557) method for use in evaluating the suitability 

of these soils for reuse as fill. Three of the samples were also subjected to California Bearing Ratio 

(CBR) testing for use in evaluation of pavement subgrade supporting quality. Two of the samples 

were also amended with 6 percent (by dry weight) Type I/II Portland cement. Results of these tests 

are summarized in the following tables.  
 

SUMMARY OF COMPACTION and CBR DATA 
 (ASTM D 1557, the Modified Proctor; ASTM D 1883, CBR) 

EXPLORATION 
NO. 

DEPTH 
(FT) 

MAXIMUM DRY 
DENSITY (PCF) 

OPTIMUM 
MOISTURE (%) 

NATURAL 
MOISTURE (%) 

APPROXIMATE 
CBR AT 95% 

COMPACTION (%) 
R-9 1 – 4 122.0 10.2 17.8 16 

SWM-17 1 – 4  116.3 10.1 7.5 10 

SWM-33 1 – 4 122.6 10.1 15.4 8 

SWM-59 1 – 4 122.5 10.6 15.7 NT* 

SWM-71 1 – 4  122.0 9.5 8.5 NT 
*NT- Not Tested. 
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SUMMARY OF COMPACTION of SOIL CEMENT MIXTURES 
 (ASTM D 558, the Standard Proctor) 

EXPLORATION 
NO. 

DEPTH 
(FT) 

MAXIMUM DRY 
DENSITY (PCF) 

OPTIMUM 
MOISTURE (%) 

PERCENT 
CEMENT* 

(%) 

R-9 1 – 4 119.1 8.6 6 

SWM-33  1 – 4  117.5 11.7 6 

  *Percent by Dry Weight 
 

Upon completion of soil-cement moisture-density testing, unconfined compressive strength 

testing was performed on composite pil samples after mixing Type I/II Portland cement. For the 

unconfined compressive strength testing, the composite samples were hydrated to about two percent 

above the optimum moisture content. Three sub-samples were then split from each composite 

sample, and mixed with 4, 6, and 8 percent (by dry weight) Type I/II Portland cement. For each 

cement percentage, two, 4-inch diameter, cylindrical specimens were formed using the Standard 

Proctor effort and allowed to moist cure at room temperature for 7 days. One set of specimens was 

subjected to compressive strength test at an age of 7 days with the balance of specimens, then 

subjected to two freeze thaw cycles before compressive strength testing at an age of 10 to 12 days. 

The results of the testing are summarized below. 

 
SUMMARY OF COMPRESSIVE STRENGTH TESTING 

Composite Test 
Specimen 

Portland 
Cement 

% 

7 Day Compressive 
Strength Without 
Freeze-Thaw (psi) 

10 to 12 Day 
Compressive 

Strength After Two 
Cycles of Freeze-

Thaw (psi) 

SWM-33 
 

4% 100 190 

6% 160 260 

8% 170 310 

R-9 
4% 140 260 

6% 190 210 

8% 190 320 
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Please refer to the laboratory test results included within Appendix C for additional 

information. 
 

CONCLUSIONS AND RECOMMENDATIONS 

Based upon the results of this study, it is our opinion that development of the property is 

feasible, given that the geotechnical recommendations are followed and that the standard level of 

care is maintained during construction. GTA’s preliminary recommendations are provided in the 

following paragraphs. 

 

Earthwork 

 Prior to the placement of compacted fill, areas below proposed foundation, slab, and 

pavement should be stripped and grubbed to remove topsoil and otherwise unsuitable materials to 

expose native granular soils. The building pads should be oversized at least 5 feet outside the 

building footprints. The actual stripping thickness will be dependent on localized topsoil 

development, previous plow depth, precipitation, soil moisture, construction traffic disturbance, and 

contractor care.   

 

 Precipitation will result in standing water at low areas and in localized undercut areas. If the 

water is allowed to pond, the exposed subgrade materials may deteriorate and additional over-
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excavation or subgrade improvement may be required at the affected areas.  Positive drainage should 

be provided to protect exposed subgrades. During wet season construction, GTA anticipates that the 

existing surficial soils may soften and significant rutting may occur. The affected material will likely 

require removal prior to placement of fill. GTA recommends a summer season earthwork operation 

to minimize the economic impact of wet near surface soils. 

 

Most near surface on-site soils beneath the topsoil are considered suitable for re-use as 

structural fill material. Excavated site materials conforming to SP, SP-SM or SM classifications will 

be suitable for re-use in structural areas of mass earthwork construction. The moisture content of the 

bulk sample materials tested ranged from approximately 2 percent below to five percent above the 

optimum moisture, and at the tested moisture, on-site soils similar to the samples tested  may require 

limited, if any, moisture adjustment to drying by aeration after spreading over a large area and prior 

to compaction in fill construction.   

 

Off-site borrow should meet Unified Soil Classification System (USCS) designation SM, SP, 

SW, GP, GM, or GW for general structural fill and be approved by GTA. All fills should be 

constructed in maximum 8-inch thick loose lifts and be compacted to the following specifications: 

 

COMPACTION SPECIFICATIONS 

Structure / Fill Location Compaction / Moisture Specification 
Below foundations, retaining walls, floor slabs, 
fills below top one foot of pavement subgrade and 
within wall backfill or slopes steeper than 5H:1V 

95% of ASTM D-698 
Moisture:  ± 3% of optimum 

Fills within top one foot of pavement subgrade  95% of ASTM D-1557 
Moisture:  ± 3% of optimum 

 

A soils-technician should observe fill construction on a full-time basis under the supervision 

of a geotechnical engineer in accordance with the 2012 International Building Code (IBC).  

Compactive effort should be verified by in-place density testing. 
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Subsurface Utilities 

Based upon the results of the exploration, GTA anticipates that standard excavating 

techniques should be suitable for utility installation to depths of 10 feet. Firm natural soil and 

controlled compacted fill are considered suitable for support of the proposed pipe systems.  Due to 

the potential for collapse of unsupported excavation in granular soils, the utility contractor should be 

prepared to provide adequate earth support systems during utility construction.  Dewatering through 

the use of “sump and pump” for trenches extending 1 to 2 feet below groundwater, in conjunction 

with well point techniques in deeper utility areas, will be required for utility installation. At the 

current groundwater levels, most utility installations extended below 5 feet will likely encounter 

groundwater.  
 

Pump Station 

The proposed pump station at Boring PS-1 may be supported on a mat slab type foundation. 

The foundation may be proportioned for a maximum net allowable soil bearing pressure of 2,000 

pounds per square foot (psf).  Foundations should be supported on the USCS SP-SM granular soils.  

Disturbed, very loose layers should be excavated to a stable stratum.  Proposed subgrade should be 

reestablished with AASHTO No. 57 crushed stone or in accordance with GTA's recommendations in 

the field at the time of construction.  Use of a mud mat or crushed stone layer may be required to 

stabilize and protect the foundation subgrade. 
 

Referring to log PS-1, the on-site soils beneath the topsoil that conform to USCS SM, SP-

SM, or SP classifications will be suitable for reuse as structural backfill, however, materials 

excavated near or below groundwater are anticipated to require substantial drying prior to reuse as 

structural backfill. Materials conforming to CL, ML or SC are not recommended for reuse as 

structural backfill of the pump station. 

 

Based on the proposed depth of the excavation required for the pump station, groundwater 

will impact the construction of the proposed pump station.  Well points will be required to dewater 

the excavation during construction.  The foundation/floor slab of the proposed pump station will 

likely be subjected to permanent uplift pressures.  GTA recommends that the pump station bottom 
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slab be designed to resist these uplift forces and should be watertight.  Use of a relatively thick mat 

slab may be required to balance the uplift forces.  The structure will also be subjected to hydrostatic 

and unbalanced earth pressures and must be designed to resist such lateral pressures.  GTA 

recommends that the following soil design parameters be used for the pump station construction: 

Friction Angle φ = 30 degrees 
Active Pressure Coefficient* Ka = 0.3 
At Rest Pressure Coefficient* Ko = 0.5 
Passive Pressure Coefficient* Kp = 3.0 
Moist Unit Weight of Soil 125 pcf 
Saturated Unit Weight of Soil 130 pcf 
Submerged Unit Weight of Soil 68 pcf 
Design Groundwater Elevation 9 MSL at PS-1 

 *Level backfill condition 
 

Surface and Subsurface Drainage 

Final building pad and pavement grades should be carefully established to provide adequate 

surface drainage away from the foundations. Groundwater levels referenced in the SUBSURFACE 

CONDITIONS section of the report are, in our opinion, below normal seasonal high groundwater 

levels. Furthermore, soil layers containing appreciable amounts of silt or clay tend to perch 

groundwater at higher levels during wetter periods. 

 

Foundations 

It is GTA’s opinion that the community center and residential building construction may be 

supported on native soils or structural fill using shallow spread footings preliminarily designed for a 

maximum net allowable bearing pressure on the order of 2,000 pounds per square foot (psf).  

Minimum widths for wall footings of 16 inches and column footings of 24 inches are recommended. 

Exterior footings should be founded a minimum of 24 inches below the final exterior grades to 

provide protection from frost action.  

 

Standard footing details should prove acceptable for construction. However, if very loose or 

soft soils are encountered at footing subgrade, these materials will require remediation. Remediation 
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may include undercut and replacement of subgrade material. Remediation should be performed 

during foundation construction as directed by the project geotechnical engineer.  

 

Floor Slabs 

Ground floor slabs should be designed as concrete slab-on-grade.  GTA recommends that the 

concrete floor slabs supported on grade be founded on a four-inch thick open-graded washed gravel 

or stone layer covered with a polyethylene vapor retarder to interrupt the rise of moisture through the 

slab.  Natural and compacted fill subgrades for support of the floor slabs should be tested to verify 

stability and compaction in accordance with GTA’s earthwork recommendations prior to placement 

of concrete.  Control joints should be provided to control shrinkage cracking of the concrete floor 

system. Isolation joints should be present at the location of walls, columns, and footings to allow for 

differential movement.   

  

Pavements 

Pavement sections should be designed based on anticipated subgrade conditions and traffic 

intensity. Laboratory testing of selected site soils conforming to USCS classification SC-SM, SM or 

SP and AASHTO classification A-2-4 or A-3 indicated a CBR value ranging from approximately 8 

to 16 percent, and averaging 11 percent for the samples tested. The CBR values are based upon a 

relative compaction of 95 percent of maximum dry density (Modified Proctor, ASTM D-1557). 

Based upon the CBR value and the field conditions encountered at the borings, the site soils tested 

are considered to be generally medium to good for supporting standard pavement sections.  

 

Based on GTA’s experience with similar developments, construction traffic is likely to be 

more significant for the design of the pavements. The pavement section thickness should be designed 

to reflect construction traffic and the subgrade supporting quality of the site soils.  It is likely that the 

majority of the on-site soils conforming to USCS Classifications SP, SP-SM or SM, and AASHTO 

A-1, A-2, or A-3 will be suitable for the support of standard pavement thickness sections. However, 

subgrade materials should be carefully evaluated prior to graded aggregate base placement and 
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paving. Therefore, GTA recommends that the upper 12 inches of pavement subgrade be constructed 

of fill with the following characteristics: 

 
PAVEMENT SUBGRADE SPECIFICATIONS 
Liquid Limit 35 or less 

Plasticity Index Non-Plastic 

Maximum Dry Density  105 pcf or greater 

California Bearing Ratio 8 or greater 

 

Prior to construction of pavement sections, the pavement subgrade should be proof-rolled 

with a loaded tandem-axle dump truck under the observation of GTA to verify stability. Unstable or 

unsuitable soils should be over-excavated to a stable bearing layer. The subgrade may be re-

established with approved, controlled, compacted stabilized fill. A contingency for undercutting and 

replacement of unsuitable materials should be provided.  

 

For pavement construction, it is recommended that two different pavement sections be 

utilized to reduce the potential for pavement failures during construction.  The heavy-duty pavement 

section can be constructed for the main roadways. The standard-duty pavement section can be 

constructed in the Cul-de-Sac (truncated/spur) roadways. It is recommended that construction traffic 

be limited to the heavy-duty pavement sections. The recommended preliminary pavement sections 

are as follows:  

 
FLEXIBLE PAVEMENT 

Pavement Components Standard-Duty Heavy-Duty 
Bituminous Concrete Surface Course  
(Type C; 9.5 mm Superpave) 1 ¼ inches 1 ¼ inches 

Bituminous Concrete Intermediate Course (Type C)* -- 1 ¾ inches 
Bituminous Concrete Base Course  
(Type B; 12.5 or 19 mm Superpave) 3 inches 3 inches 

Graded Aggregate Base Course (Type B Crusher Run) 6 inches 8 inches 

Approved Subgrade 12 inches      12 inches 
*Intermediate Course placed immediately following Base Course. 
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RIGID PAVEMENT 

Pavement Components Standard-Duty Heavy-Duty 

Portland Cement Concrete*  5 inches 6 inches 

Graded Aggregate Base Course (Type B Crusher Run) 4 inches 4 inches 

Approved Subgrade  12 inches 12 inches 
 *f’c= 4,000 psi concrete provided with 7% air-entrainment; control joints,  
     isolation joints, load transfer devices, and reinforcement as required. 

 

When pavement areas are established to approximate pavement subgrade, the pavement 

subgrade material should be observed by GTA to allow for additional recommendations based upon 

subgrade conditions observed at the time of construction. All pavement materials and construction 

should conform to the State of Delaware, Department of Transportation (DelDOT), STANDARD 

SPECIFICATIONS, and Sussex County Private Road Standard Details, latest editions, as applicable. 
 

Alternatively, to further reduce the potential of pavement failures, particularly during 

construction, GTA recommends that the pavement soil subgrade be amended with cement to 

improve the subgrade supporting qualities of the native soils, to facilitate pavement construction and 

to maximize the use of available on-site soils for reuse in structural fill areas. The cement treated 

subgrade should be constructed and cured in general accordance with the Portland Cement 

Association (PCA) specifications. The cement amended subgrade should be compacted to 95 percent 

of the Standard Proctor (ASTM D-698) maximum dry density.   

 

GTA should be present during a proofroll of the subgrade soils in these areas prior to 

subgrade cement amendment and paving.  Any unsuitable or unstable soils present at the time should 

be undercut and replaced with suitable materials amended with cement as outlined in the following 

paragraphs. GTA recommends a minimum spread rate of 35 pounds of cement per square yard 

(approximately 3 to 4 percent by dry weight), mixed to a depth of 12 inches. The following 

preliminary pavement section with a cement treated subgrade is recommended for use at this project: 
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FLEXIBLE PAVEMENT - With Soil Cement Subgrade 

Pavement Components Standard-Duty Heavy-Duty 
Bituminous Concrete Surface Course  
(Type C; 9.5 mm Superpave) 1 ¼ inches 1 ¼ inches 

Bituminous Concrete Intermediate Course (Type C)* -- 1 ¼ inches 
Bituminous Concrete Base Course  
(Type B; 12.5 or 19 mm Superpave) 3 inches 3 inches 

Graded Aggregate Base Course (Type B Crusher Run) 4 inches 4 inches 

 Cement Treated Subgrade** 12 inches 12 inches 
*Intermediate Course placed immediately following Base Course. 
**GTA recommends a spread rate of 35 pounds of cement per square yard (approximately  
3 to 4  percent by weight), mixed to a depth of 12 inches. Higher cement content may be  
required depending upon field conditions and additional testing. 
 
 

Considering a pavement section with a cement treated subbase (e.g., no crusher run), GTA 

recommends a minimum spread rate of 70 pounds of cement per square yard (approximately 7 

percent by dry weight), mixed to a depth of 12 inches. The following preliminary pavement sections 

with a cement treated subbase are recommended for use at this project: 

 

FLEXIBLE PAVEMENT With Cement Treated Subbase 

Pavement Components Standard-Duty Heavy-Duty 
Bituminous Concrete Surface Course  
(Type C; 9.5 mm Superpave) 1 ¼ inches 1 ¼ inches 

Bituminous Concrete Intermediate Course (Type C)* -- 1 ¼ inches 
Bituminous Concrete Base Course  
(Type B; 12.5 or 19 mm Superpave) 3 inches 3 inches 

 Cement Treated Subbase** 12 inches 12 inches 
*Intermediate Course placed immediately following Base Course. 
**GTA recommends a spread rate of 70 pounds of cement per square yard (approximately  
7  percent by weight), mixed to a depth of 12 inches. Higher cement content may be  
required depending upon field conditions and additional testing. 
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RIGID PAVEMENT With Cement Treated Subbase 

Pavement Components Standard-Duty Heavy-Duty 

Portland Cement Concrete*  4 inches 6 inches 

 Cement Treated Subbase** 12 inches 12 inches 
*f’c= 4,000 psi concrete provided with 7% air-entrainment; control joints, isolation joints,  
load transfer devices, and reinforcement as required. 
**GTA recommends a spread rate of 70 pounds of cement per square yard (approximately  
7  percent by weight), mixed to a depth of 12 inches. Higher cement content may be  
required depending upon field conditions and additional testing. 
 

The actual of amount of cement required will need to be determined based upon laboratory 

testing and the results of initial field treatment. Some of the more plastic clayey soils may require 

additional treatment with cement or lime. GTA will evaluate these soils after the cement has been 

applied, mixed, and recompacted. The construction of the modified soil subgrade should generally 

follow PCA specifications, with some slight modifications particularly with respect to curing times. 

GTA will likely recommend allowing paving prior to seven days, depending upon observed stability 

after 24 to 48 hours. Conformance testing will need to be performed by GTA during construction to 

verify that the modified soils and the pavement construction meet the project specifications. 

 

In general, the soil cement operations should be performed in general accordance with the 

project specifications. Also, it is recommended that the soil cement work observe GTA’s 

Supplemental Cement Stabilization Considerations that are attached. These considerations are not a 

specification.  The following issues should be addressed during soil cement construction: 

 

• We recommend that the soil cement extend a minimum of six inches outside of the 

proposed edge of pavement in order to provide edge support for the pavement. 

• The performance of the final soil cement layer is contingent on the stability of the 

underlying subgrade soils. A soil cement layer is not designed to be supported by unstable 

subgrade soils. Therefore, areas of instability caused by natural soils or poor drainage will 

need to be remediated to support the soil cement. All unstable soils below the proposed 
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depth of treatment will need to be undercut and replaced or chemically treated to a greater 

depth.    

• Utilities may be located in the area of treatment.  The utilities should be identified and 

located by the contractor, and the reclamation operations adjusted accordingly. 

• Shrinkage cracking of material treated with cement may occur. This will create a conduit 

for water infiltration into the soil cement base.  This design has been prepared to reduce, 

but not eliminate, the potential for shrinkage cracking.  Industry standards on limiting 

water in the mixture (within 2% of the optimum moisture content), preventing rapid 

moisture loss during curing, and achieving adequate compaction should be followed. 

 

General Drainage Considerations 

The presence of water within the subbase and soil subgrade can cause premature degradation 

of the pavement due to weakening of the subgrade from freeze/thaw, wetting/drying, and subsurface 

erosion. Where surface and subsurface drainage problems are anticipated, adequate drainage 

measures should be incorporated.  Drainage measures may include installation of base under-drains 

along the roadway edge, cross-drains in sump areas (and wherever else necessary), and the creation 

of swales. The drains and swales should be graded to flow by gravity to a suitable outlet point. The 

location, depth, and type of drains/swales will depend on the specific conditions and their location 

with respect to the pavement and should be completed prior to the paving operations. However, the 

need for these drainage measures may not be identified until during construction. In some cases, 

such as construction occurring during dry periods, areas requiring drainage measures may not be 

identified until after the pavement has been completed. 

 

ADDITIONAL SERVICES 

We recommended that GTA be retained to provide consultation, observation and testing 

services for the following items. 

• Provide additional exploration, including borings and infiltration testing, as 
appropriate as development features are further defined. 

• Review preliminary structural loads when estimated. 
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• Provide observation and testing services during fill placement to evaluate if the 
work is being performed in accordance with the project specifications and intent 
of this report. 

• Observe the proof-rolling of pad and pavement subgrades prior to placing fill or 
base course to evaluate stability.  

• Review foundation construction for compliance with the project drawings and the 
intent of this geotechnical report.  

• Provide “special inspection” services during building construction for 
compliance with building code requirements. 

 
LIMITATIONS 

This report, including all supporting boring logs, field data, field notes, laboratory test data, 

calculations, estimates and other documents prepared by GTA in connection with this project have 

been prepared for the exclusive use of MKR Land Development, LLC pursuant to agreements 

between GTA and MKR Land Development, LLC dated December 11, 2019 and agreement to 

perform supplemental exploration, and in accordance with generally accepted engineering practice. 

All terms and conditions set forth in the Agreement and the General Provisions appended thereto are 

incorporated herein by reference. No warranty, express or implied, is made herein. Use and 

reproduction of this report by any other person without the expressed written permission of GTA and 

MKR Land Development, LLC is unauthorized and such use is at the sole risk of the user. 

 

The analysis and preliminary recommendations contained in this report are based on the data 

obtained from limited observation and testing of the encountered materials.  Test borings indicate 

soil conditions only at specific locations and times and only at the depths penetrated.  They do not 

necessarily reflect strata or variations that may exist between test boring locations.  Consequently, 

the analysis and recommendations must be considered preliminary until the subsurface conditions 

can be verified by direct observation at the time of construction. If variations of subsurface 

conditions from those described in this report are noted during construction, recommendations in this 

report may need to be re-evaluated. 
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In the event that any changes in the nature, design, or location of the facilities are planned, 

the conclusions and recommendations contained in this report should not be considered valid unless 

the changes are reviewed and conclusions of this report are verified in writing.  Geo-Technology 

Associates, Inc. is not responsible for any claims, damages, or liability associated with interpretation 

of subsurface data or reuse of the subsurface data or engineering analysis without the expressed 

written authorization of Geo-Technology Associates, Inc. 

 

The scope of our services for this geotechnical exploration did not include any environmental 

assessment or investigation for the presence or absence of wetlands, or hazardous or toxic materials 

in the soil, surface water, groundwater or air, on or below or around this site.  Any statements in this 

report or on the logs regarding odors or unusual or suspicious items or conditions observed are 

strictly for the information of our Client. This report and the attached logs are instruments of service. 

 The subject matter of this report is limited to the facts and matters stated herein.  Absence of a 

reference to any other conditions or subject matter shall not be construed by the reader to imply 

approval by the writer. 

 
31191815 GEO-TECHNOLOGY ASSOCIATES, INC. 





Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 
possible. In that way�����������������
exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
�����������������������
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
������������������������ 
and �������imes
Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
• for a different client;
• for a different project or purpose;
• for a different site (that may or may not include all or a portion of 

the original site); or
• before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

• the site’s size or shape;
• the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

• the composition of the design team; or 
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are  
�����������
The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

• confer with other design-team members;
• help develop specifications;
• review pertinent elements of other design professionals’ plans and 

specifications; and
• be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

Obtain Professional Assistance to Deal with  
���������������
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.
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The following paragraphs provide further direction concerning typical issues that affect the 
construction and performance of cement stabilized materials. These recommendations should not be 
considered to be a specification. 

Unstable Soils Below Stabilized Layer - Unstable soil below the stabilized layer may cause the 
layer to experience excessive deflection and distress when exposed to loading.  A cement-stabilized 
layer is not intended to bridge soft/loose/wet soil and uncompacted fill materials, when exposed to 
traffic and/or concentrated dead loads. Therefore, GTA recommends that during pulverization or 
prior to placement of cement, the underlying subgrade be evaluated by proof-rolling, hand probing, or 
other suitable means. This evaluation will allow unstable subgrades to be proactively identified so 
the appropriate measures for stabilization may be incorporated.  These measures may include mixing
to greater depths and increasing the cement application rate accordingly.  Also, an upper lift of 
material can be removed to allow for mixing at a greater depth followed by replacement and mixing
of the upper lift.  Alternatively, the unstable soil can be removed and replaced with structural fill.

Widening Considerations - Unless the roadway is bordered by curbing or other immovable 
structures, the lateral extent of stabilization should typically extend a minimum of one foot beyond 
the limits of the proposed asphalt pavement, to provide lateral subgrade support and to reduce the 
potential for edge failure of the pavement surface. Stabilization that extends beyond the existing 
edge of aggregate or asphalt pavement may possibly encounter unsuitable material outside the 
roadway. Where widening is less than one foot beyond the existing edge of pavement, at a minimum 
we recommend removal of topsoil before proceeding with conventional reclaiming. For areas where 
the widening extends more than one foot beyond the existing edge of pavement, we recommend 
removal of topsoil and unstable surface soil and replacing with dense graded aggregate in a similar 
proportion to that in the existing pavement. The purpose of the additional aggregate is to generate 
similar strengths to the material in the center of the roadway.

Drainage Measures - The presence of water within the stabilized layer and soil subgrade will cause 
premature degradation of the stabilized surface due to freeze/thaw, wetting/drying, and subsurface 
erosion. Where surface and subsurface drainage problems are anticipated or encountered, drainage 
measures should be incorporated.  Drainage measures may include installation of base drains along 
the roadway edge, cross-drains (in sump areas and wherever else necessary), blanket drains in areas 
of widespread seepage/springs, and the creation of swales.  The drains and swales should be graded 
to flow by gravity to a suitable outlet point. The location, depth, and type of drains/swales will 
depend on the specific conditions and their location with respect to the stabilized surface, and should 
be completed prior to beginning stabilization operations. The need for these drainage measures may 
not be able to be identified before construction.  In some cases, such as construction occurring during 
dry periods, areas requiring drainage measures may not be identified until after the stabilization and 
proposed surface is completed. The owner should be consulted prior to constructing drainage 
measures, to ensure that the measures are compliant with environmental regulations. 

Moisture Content - The moisture content of the stabilized material affects the performance of the 
stabilization.  Material that is too dry will not have enough moisture to hydrate the cement and will 
not reach the desired level of compaction and strength.  Materials that are too wet will be difficult to
grade and compact and can result in an elevated risk of shrinkage cracking.  Therefore, the moisture 
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content of the material should be monitored during mixing. The moisture content of the pulverized 
material should be within 2 percentage points of the optimum moisture content during mixing, unless 
indicated otherwise in the project specifications or the mix design.

Compaction and Curing Considerations - Materials stabilized with Type I/II cement should be 
graded, compacted, final rolled, and fine graded before the material “sets,” which is usually within 
approximately 4 hours of mixing, unless the project specifications or mix design indicate otherwise.
The time depends on the soil type, cement application rate, and weather conditions. Materials should 
be compacted in accordance with project specifications. Moist curing of the stabilized surface will 
help in the hydration process and increases the strength of the stabilized layer. Moist curing can 
consist of an approved surface sealant or periodic water spraying to keep the surface moist. 

Vehicular Traffic Considerations - Light vehicular traffic can typically be allowed on the stabilized 
layer immediately after final compaction, provided that the layer is stable and does not rut/shove 
under the vehicle loads.  However, premature disturbance of the stabilized layer by heavily loaded 
traffic can compromise the integrity of the stabilized layer.  Therefore, heavy traffic should not be 
permitted on the layer until it is stable (does not rut or shove) under the traffic, which may require 
two to five days, depending on the temperatures, precipitation, and other factors.  A proof-roll with a 
loaded dump truck can be performed to assess the stability prior to allowing heavy traffic on the 
layer.  We recommend that the stabilized material be surfaced as soon as the layer is stable. Placing 
the surface layer will help with curing and protection of the stabilized layer. During the curing and 
surfacing periods, ensure that vehicles are not riding over the edge of the stabilized layer.

Shrinkage Cracking Potential – Due to the volume reduction of the soil and cement during curing 
and drying, shrinkage cracking of cement stabilized material may occur. These cracks can reflect 
through the bituminous pavement surface, creating a conduit for water infiltration into and below the 
stabilized base. Therefore, the owner should be aware of the potential maintenance requirements for 
sealing cracks in the pavement surface. Measures that should be taken during construction to reduce, 
but not eliminate, the potential for shrinkage cracking are limiting water in the mixture (within 2% of 
the optimum moisture content); preventing rapid moisture loss by providing moisture during curing 
or promptly placing an approved moisture barrier; and achieving adequate compaction.  Additional 
measures can be taken after construction, such as providing a stress relief layer below the base 
paving, delaying paving to allow cracks to form, microcracking, or cutting control joints.  GTA can 
provide additional information on each of these measures.

Thin Overlay Surface Preparation - With thin bituminous pavement overlays, special attention will 
be necessary during construction to provide a final stabilized surface with minimal irregularities.  The 
final surface can be variable and rough, especially if there are larger sized aggregate, cobbles, or rock 
in the mixture.  This may result in a pavement surface having areas that will be less than the required 
overlay thickness.  If fine grading of the stabilized layer results in a variable surface, a thin layer of 
crushed aggregate or scratch asphalt can be used to provide a uniform paving surface.  

Shallow Rock Considerations – Shallow rock will influence the stabilization operations.  Where 
softer in-situ rock can be pulverized, or in the case where a significant quantity of large diameter rock 
particles are within the subgrades, the resulting pulverized layer may not become adequately 
stabilized due to the absence of fines to fill in the voids in the rock. This may be mitigated by the 
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addition of low plasticity soil, fine aggregate, or HMA millings on top of the rock layer prior to 
pulverization and/or chemical mixing. Where more competent rock is encountered, GTA should be 
consulted to evaluate the competence of the material for direct support of pavement. Highly 
weathered to competent rock that cannot be pulverized is typically suitable for direct support, and the 
FDR stabilization operations may be able to be omitted in these areas.

Bridge/Culvert Approach and Pavement Tie-in Considerations - Approaches to bridges and 
culverts as well as tie-in to existing pavements will require additional grading measures to allow an 
adequate transition to the structures. This will likely require regrading prior to, or after pulverization 
to provide a transition that allows the proposed bituminous pavement overlay and stabilized layer to 
tie into the existing structure grades, without sacrificing thickness of the pavement layers.
Coordination with the project civil engineer may be required to ensure proper final grades and 
drainage considerations, as well as to provide temporary grading or wedging for traffic access.

Low Temperature Considerations - Soil temperatures near or below freezing, and the presence of 
snow, ice, and frozen material should be expected to negatively influence construction and the 
performance of the stabilized layer. These conditions may interfere with subgrade pulverization, 
moisture conditioning, cement mixing, compaction, and curing. Cement hydration and strength 
development will be slowed by low temperatures, and may stop if the material temperature drops 
below 40 degrees, or becomes frozen.

Soil specimens cured at 40 degrees typically exhibit reduced strength levels of 25% or more when 
compared to specimens cured under standard temperature conditions. Therefore, strength 
development for cement stabilization performed during low temperature conditions should not be 
expected to meet laboratory mix design requirements. As the temperature decreases below 40 
degrees, the risk of strength reduction also incrementally increases, which will compromise the 
performance of the stabilized layer. When the soil temperatures drop below 32 degrees, there is a 
risk of frozen pore water during mixing and subsequent freezing of the completed layer, which will 
result in a significant decrease in initial and long-term strength development. Therefore, we do not 
recommend performing soil stabilization when soil temperatures are below freezing or long-term 
freezing is expected in the first 7 days after construction.  

The following measures should be considered to counteract the effects of low temperature (above 
freezing) conditions during stabilization operations: (1) increasing cement application rate; (2) use of 
Type III Portland cement to increase the initial rate of strength gain; (3) placement of graded 
aggregate or soil fill to insulate the surface of treated layer from low temperatures; and (4) 
overexcavation to remove frozen soil prior to stabilization.

Cement Damage – Cement dust can cause damage to vehicles that travel through the dry cement or 
the uncured, stabilized material. The contractor is responsible for providing means, methods, and 
sequences, so that public traffic is not exposed to cement dust or cement spatter.  This may include, 
but is not limited to, sequencing traffic and controlling spreading operations to provide a travel lane 
free of cement, providing temporary windrows to control lateral cement spreading, maintaining road 
closures and detours during cement spreading and mixing, providing a pilot vehicle to direct traffic 
through the work area, controlling cement spreading and mixing at driveways and intersections, and 
notifying and coordinating with adjacent property owners for driveway access.  
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Airborne cement dust can spread onto adjacent properties causing damage. The contractor is 
responsible for providing means, methods, and sequences such that airborne cement does not damage 
adjacent properties. This may include, but is not limited to, limiting transfer pressure of cement from 
tankers to spreaders, providing equipment with dust control measures (skirts, filters, etc.), 
maintaining and replacing all worn equipment (spreader skirts and spreader filters), performing 
cement transfer operations away from sensitive and/or populated areas, suspending cement spreading 
during windy conditions, constructing windrows to prevent cement from laterally spreading, and 
limiting the speed of vehicles and equipment when travelling through cement. The contractor should 
be responsible for the means, methods, and sequences that will be used to eliminate exposure of 
vehicles and adjacent properties to cement.  

We recommend that the contractor provide a work plan that details the means, methods, and 
sequences, including traffic control that will be implemented to ensure that cement does not damage 
vehicles or adjacent properties. 

Observation and Testing Considerations - It is recommended that GTA observe the stabilization
operations, as modifications in the depth of mixing, compaction, moisture content of the materials, 
and percent chemical additive may be necessary, based on variation in field conditions. Moisture 
content testing of the reclaimed materials is considered necessary to verify that an adequate amount 
of water has been added during mixing. Moisture density relationship testing will need to be 
performed on the pulverized and chemically stabilized soils to establish the maximum dry density 
needed for compaction control.  Compacted samples of chemically stabilized material can be 
fabricated for subsequent unconfined compressive strength testing in the laboratory. Field density 
testing should be performed during rolling to verify that the reclaimed material has been compacted 
in accordance with the applicable specifications. A proofroll should be performed to evaluate the 
stability of the stabilized layer prior to the placement of traffic and pavement surface.

Future Crack/Joint Sealing - Surface water infiltration into the underlying subgrade is one of the 
primary causes of premature pavement failures.  Upon completion of the surface paving operations, 
GTA recommends sealing along all pavement curbs, catch basins, paving joints, and concrete 
slabs/aprons to reduce the potential for water infiltration into the underlying treated subgrade.  
Thermal cracks can also develop in the bituminous pavement or surface seal, particularly along cold 
joints.  Therefore, regular maintenance should be performed on the pavement, including sealing
cracks as soon as possible after cracking develops and as often as necessary to block the passage of 
water to the subgrade.
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Silt
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LOG OF BORING NO. C-1
PROJECT: Scenic Manor WATER LEVEL (ft): 5.9 3.9

PROJECT NO.: 31191815 DATE: 1/13/2020 1/14/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/13/2020 WATER ENCOUNTERED DURING DRILLING (ft) 5.9
DATE COMPLETED: 1/13/2020 GROUND SURFACE ELEVATION: 6.3

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:
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LOG OF BORING NO. PS-1
PROJECT: Scenic Manor WATER LEVEL (ft): 4.0 2.7

PROJECT NO.: 31191815 DATE: 1/27/2020 1/29/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/27/2020 WATER ENCOUNTERED DURING DRILLING (ft) 4.0
DATE COMPLETED: 1/27/2020 GROUND SURFACE ELEVATION: 10.8

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: WLG
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:
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LOG OF BORING NO. R-1
PROJECT: Scenic Manor WATER LEVEL (ft): 6.0 8.2

PROJECT NO.: 31191815 DATE: 1/2/20 1/6/20
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/2/20 WATER ENCOUNTERED DURING DRILLING (ft) 6.0
DATE COMPLETED: 1/2/20 GROUND SURFACE ELEVATION: 11.6

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: WLG
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:
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Bottom of hole 15 ft.

LOG OF BORING NO. R-2
PROJECT: Scenic Manor WATER LEVEL (ft): 8.0 9.7

PROJECT NO.: 31191815 DATE: 12/30/19 12/31/19
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 12/30/19 WATER ENCOUNTERED DURING DRILLING (ft) 8.0
DATE COMPLETED: 12/30/19 GROUND SURFACE ELEVATION: 12.1

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:
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Topsoil: 8 inches
Brown, moist to wet, very loose to medium dense, Silty
SAND

Gray, wet, medium stiff, Lean CLAY

Gray, wet, loose, Clayey SAND

Bottom of hole 15 ft.

LOG OF BORING NO. R-3
PROJECT: Scenic Manor WATER LEVEL (ft): 5.2 7.5

PROJECT NO.: 31191815 DATE: 1/24/2020 1/27/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/24/2020 WATER ENCOUNTERED DURING DRILLING (ft) 5.2
DATE COMPLETED: 1/24/2020 GROUND SURFACE ELEVATION: 10.2

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: K. Manos EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: WLG
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-3
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Topsoil: 6 inches
Brown-gray, moist, very loose to loose, Silty SAND

Gray, moist to wet, stiff, Lean CLAY

Gray, wet, loose, Poorly-graded SAND with Silt

Bottom of hole 15 ft.

LOG OF BORING NO. R-4
PROJECT: Scenic Manor WATER LEVEL (ft): 9.8 6.6

PROJECT NO.: 31191815 DATE: 1/8/2020 1/9/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/8/2020 WATER ENCOUNTERED DURING DRILLING (ft) 9.8
DATE COMPLETED: 1/8/2020 GROUND SURFACE ELEVATION: 7.8

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-4

SA
M

PL
E

N
U

M
BE

R

SA
M

PL
E

D
EP

TH
 (f

t.)

SA
M

PL
E

R
EC

O
VE

R
Y 

(in
.)

SA
M

PL
E

BL
O

W
S/

6 
in

ch
es

N
 (b

lo
w

s/
ft.

)

EL
EV

AT
IO

N
 (f

t.)

D
EP

TH
 (f

t.)

U
SC

S

G
R

AP
H

IC
SY

M
BO

L

DESCRIPTION REMARKS

Sheet 1 of 1

Sheet 1 of 1



0

7

14

21

28

35

42

1

2

3

4

5

6

0.0

2.0

4.0

6.0

8.0

13.5

18

18

14

16

18

18

3-2-2-2

1-4-5-5

2-3-3-4

3-5-10-10

6-6-6-7

5-4-4

4

9

6

15

12

8

5.0
4.0
3.0

-3.0

-10.0

TS
SM
SC

SP-
SM

Topsoil: 12 inches
Brown, moist, very loose, Silty SAND
Orange-gray, moist to wet, loose to medium dense,
Clayey SAND

Gray, wet, loose to medium dense, Poorly-graded SAND
with Silt

Bottom of hole 15 ft.

LOG OF BORING NO. R-5
PROJECT: Scenic Manor WATER LEVEL (ft): 7.6 3.3

PROJECT NO.: 31191815 DATE: 1/8/2020 1/10/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/10/2020 WATER ENCOUNTERED DURING DRILLING (ft) 7.6
DATE COMPLETED: 1/10/2020 GROUND SURFACE ELEVATION: 5.0

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: KMM
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-5
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Topsoil: 8 inches
Brown-tan, moist, very loose to medium dense, Silty
SAND

Gray-orange, moist to wet, loose, Clayey SAND

Gray-orange, wet, stiff, Lean CLAY

Bottom of hole 15 ft.

LOG OF BORING NO. R-6
PROJECT: Scenic Manor WATER LEVEL (ft): 10.0 8.2

PROJECT NO.: 31191815 DATE: 1/10/2020 1/13/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/10/2020 WATER ENCOUNTERED DURING DRILLING (ft) 10.0
DATE COMPLETED: 1/10/2020 GROUND SURFACE ELEVATION: 10.3

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-6
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Topsoil: 8 inches
Brown, moist, loose, Silty SAND

Gray-orange, moist, loose, Poorly-graded SAND with Silt

Gray, moist, medium dense, Clayey SAND

Gray, moist to wet, stiff, Lean CLAY

Gray-orange, wet, medium dense, Poorly graded SAND
with Silt

Bottom of hole 15 ft.

LOG OF BORING NO. R-7
PROJECT: Scenic Manor WATER LEVEL (ft): 8.9 6.2

PROJECT NO.: 31191815 DATE: 1/10/2020 1/13/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/10/2020 WATER ENCOUNTERED DURING DRILLING (ft) 8.9
DATE COMPLETED: 1/10/2020 GROUND SURFACE ELEVATION: 6.4

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-7
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Topsoil: 6 inches
Brown, moist, loose, Silty SAND
Orange-tan, moist, medium dense, Clayey SAND

Gray, moist, medium dense, Silty SAND

Gray, moist to wet, medium stiff, Lean CLAY

Bottom of hole 15 ft.

LOG OF BORING NO. R-8
PROJECT: Scenic Manor WATER LEVEL (ft): 13.7 6.9

PROJECT NO.: 31191815 DATE: 1/8/2020 1/9/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/8/2020 WATER ENCOUNTERED DURING DRILLING (ft) 13.7
DATE COMPLETED: 1/8/2020 GROUND SURFACE ELEVATION: 9.3

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-8
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Topsoil: 12 inches
Tan, moist to wet, very loose, Silty SAND

Gray-orange, wet, loose, Clayey SAND

Gray, wet, stiff, Lean CLAY

Gray-orange, wet, loose, Silty SAND

Tan, wet, loose, Clayey SAND

Bottom of hole 15 ft.

LOG OF BORING NO. R-9
PROJECT: Scenic Manor WATER LEVEL (ft): 3.6 3.3

PROJECT NO.: 31191815 DATE: 1/15/2020 1/16/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/15/2020 WATER ENCOUNTERED DURING DRILLING (ft) 3.6
DATE COMPLETED: 1/15/2020 GROUND SURFACE ELEVATION: 5.5

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: WLG
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-9
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Topsoil 12 inches
Brown, moist, loose, Silty SAND
Orange-brown, moist, very stiff, Lean CLAY

Tan-orange, moist, loose, Poorly-graded SAND with Silt

Gray-orange, moist, loose, Silty SAND

Gray-orange, moist, stiff, Lean CLAY

Gray-orange, moist to wet, medium dense, Clayey
SAND

Bottom of hole 15 ft.

LOG OF BORING NO. R-10
PROJECT: Scenic Manor WATER LEVEL (ft): 13.5 10.7

PROJECT NO.: 31191815 DATE: 1/16/2020 1/22/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/16/2020 WATER ENCOUNTERED DURING DRILLING (ft) 13.5
DATE COMPLETED: 1/16/2020 GROUND SURFACE ELEVATION: 11.8

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: D. Addison EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: JOS
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-10
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Topsoil: 6 inches
Brown, moist, loose, Silty SAND

Tan-orange, moist to wet, loose, Poorly-graded SAND
with Silt

Bottom of hole 15 ft.

Mottling present at
5 ft.

LOG OF BORING NO. R-11
PROJECT: Scenic Manor WATER LEVEL (ft): 6.4 4.3

PROJECT NO.: 31191815 DATE: 1/22/2020 1/24/2020
PROJECT LOCATION: Sussex County, Delaware CAVED (ft): - -

DATE STARTED: 1/22/2020 WATER ENCOUNTERED DURING DRILLING (ft) 6.4
DATE COMPLETED: 1/22/2020 GROUND SURFACE ELEVATION: 10.1

DRILLING CONTRACTOR: Manos Drilling Associates DATUM: Survey
DRILLER: K. Manos EQUIPMENT: CME 55

DRILLING METHOD: Hollow Stem Auger LOGGED BY: WLG
SAMPLING METHOD: Splitspoon CHECKED BY: GRS

NOTES:

LOG OF BORING NO. R-11
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Tested By: JNJ Checked By: GRS

Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Location: R-9
Sample Number: S-20191224-01 Depth: 1.0' - 4.0' Date:

Client:
Project:

Project No: Figure

Gray-tan, Clayey SAND with Silt
3/8 in

# 4
# 8

# 10
# 16
# 30
# 40
# 50
# 60
# 100
#200

100.0
99.9
98.9
98.4
96.8
92.9
88.5
73.9
71.1
27.2
22.2

NP 23 5 15.2

0.4459 0.3909 0.2110
0.1904 0.1554

SC-SM A-2-4(0)

MKR Land Development, LLC
Scenic Manor

31191815

PL= LL= PI= NM=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

12/24/19



Tested By: RC Checked By: GRS

Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Location: SWM-17
Sample Number: S-20191224-02 Depth: 1.0' - 4.0' Date:

Client:
Project:

Project No: Figure

Tan, Poorly-graded SAND
3/8 in

# 4
# 8

# 10
# 16
# 30
# 40
# 50
# 60
# 100
#200

100.0
99.8
99.3
99.1
97.2
89.1
76.7
42.7
28.9

7.8
4.1

NP NP NP 7.5

0.6362 0.4995 0.3555
0.3234 0.2542 0.1902
0.1640 2.17 1.11

SP A-3

MKR Land Development, LLC
Scenic Manor

31191815

PL= LL= PI= NM=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)

12/24/19



Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)

Soil Description

Atterberg Limits
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Remarks

Location: SWM-33
Sample Number: S-20191224-03 Depth: 1.0' - 4.0' Date:

Client:
Project:

Project No: Figure

Brown, Silty SAND
# 4
# 8
# 10
# 16
# 30
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#200
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93.0
31.7
19.3

NP NP NP 15.4
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SM A-2-4(0)

MKR Land Development, LLC
Scenic Manor

31191815

PL= LL= PI= NM=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)



Particle Size Distribution Report
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Location: SWM-59
Sample Number: S-20191224-04 Depth: 1.0' - 4.0' Date:

Client:
Project:

Project No: Figure

Brown, Silty SAND
3/8 in

# 4
# 8
# 10
# 16
# 30
# 40
# 50
# 60
# 100
#200
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99.4
98.6
98.4
97.4
93.0
86.5
69.3
58.3
25.3
17.8

NP NP NP 15.7
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0.2212 0.1642

SM A-2-4(0)

MKR Land Development, LLC
Scenic Manor

31191815

PL= LL= PI= NM=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)



Particle Size Distribution Report
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Location: SWM-71
Sample Number: S-20191224-05 Depth: 1.0' - 4.0' Date:

Client:
Project:

Project No: Figure

Brown, Poorly-graded SAND with Silt
3/8 in

# 4
# 8
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SP-SM A-2-4(0)

MKR Land Development, LLC
Scenic Manor

31191815

PL= LL= PI= NM=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

* (no specification provided)





Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 558-11 Standard Test Methods for Moisture-Density Relations of Soil -Cement Mixtures

Project No.: Date:
Project:
Client:
Location: R-9
Sample Number: S-20200110-02 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 01/10/2020
Scenic Manor

MKR Land Development, LLC

Gray-tan, Clayey SAND with Silt with 6% cement

  Maximum dry density = 119.1 pcf
  Optimum moisture = 8.6 %
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Tested By: SLCW Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 698-12 Method A Standard

Project No.: Date:
Project:
Client:
Location: R-9
Sample Number: S-20191224-01 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 12/24/19
Scenic Manor

MKR Land Development, LLC

Gray-tan, Clayey SAND with Silt

SC-SM A-2-4(0)
17.8 %

23 5
22.7 %

  Maximum dry density = 122.0 pcf
  Optimum moisture = 10.2 %
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Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 1557-12 Method A Modified

Project No.: Date:
Project:
Client:
Location: SWM-17
Sample Number: S-20191224-02 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 12/24/19
Scenic Manor

MKR Land Development, LLC

Tan, Poorly-graded SAND

SP A-3
7.5 %

NP NP
4.1 %

  Maximum dry density = 116.3 pcf
  Optimum moisture = 10.1 %
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Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 558-11 Standard Test Methods for Moisture-Density Relations of Soil -Cement Mixtures

Project No.: Date:
Project:
Client:
Location: SWM-33
Sample Number: S-20200110-02 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 01/10/2020
Scenic Manor

MKR Land Development, LLC

Brown, Silty SAND with 6% cement

  Maximum dry density = 117.5 pcf
  Optimum moisture = 11.7 %
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Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 1557-12 Method A Modified

Project No.: Date:
Project:
Client:
Location: SWM-33
Sample Number: S-20191224-03 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 12/24/19
Scenic Manor

MKR Land Development, LLC

Brown, Silty SAND

SM A-2-4(0)
15.4 %

NP NP
19.3 %

  Maximum dry density = 122.6 pcf
  Optimum moisture = 10.1 %
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Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 1557-12 Method A Modified

Project No.: Date:
Project:
Client:
Location: SWM-59
Sample Number: S-20191224-04 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 12/24/19
Scenic Manor

MKR Land Development, LLC

Brown, Silty SAND

SM A-2-4(0)
15.7 %

NP NP
17.8 %

  Maximum dry density = 122.5 pcf
  Optimum moisture = 10.6 %
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Tested By: JNJ Checked By: GRS

MOISTURE-DENSITY RELATIONSHIP TEST REPORT
ASTM D 1557-12 Method A Modified

Project No.: Date:
Project:
Client:
Location: SWM-71
Sample Number: S-20191224-05 Depth: 1.0' - 4.0'
Remarks:

MATERIAL DESCRIPTION

Description:

Classifications - USCS: AASHTO:
Nat. Moist. = Sp.G. =
Liquid Limit = Plasticity Index =

% < No.200 =

TEST RESULTS

Figure
Geo-Technology Associates, Inc.

31191815 12/24/19
Scenic Manor

MKR Land Development, LLC

Brown, Poorly-graded SAND with Silt

SP-SM A-2-4(0)
8.5 %

NP NP
10.7 %

  Maximum dry density = 122.0 pcf
  Optimum moisture = 9.5 %
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BEARING RATIO TEST REPORT
ASTM D1883-14

Project No: 31191815

Project: Scenic Manor

Location: R-9

Sample Number: S-20191224-01 Depth: 1.0' - 4.0'

Date: 12/24/19

Gray-tan, Clayey SAND with Silt

Test Description/Remarks:

Figure

118.5 10.1 23 5SC-SM

Material Description
USCS

Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

Soaked
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)
Surcharge

(lbs.)
Max.
Swell
(%)

1 109.4 92.3 12.8 109.4 92.3 12.9 11.1 14.7 0.081 10 0

2 110.8 93.5 13.1 110.8 93.5 13.5 14.3 19.3 0.063 10 0

3 111.8 94.3 13.6 111.8 94.4 13.3 15.6 21.4 0.041 10 0
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BEARING RATIO TEST REPORT
ASTM D1883-14

Project No: 31191815

Project: Scenic Manor

Location: SWM-17

Sample Number: S-20191224-02 Depth: 1.0' - 4.0'

Date: 12/24/19

Tan, Poorly-graded SAND

Test Description/Remarks:

Figure

116.3 10.1 NP NPSP

Material Description
USCS

Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

Soaked
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)
Surcharge

(lbs.)
Max.
Swell
(%)

1 113.0 97.2 11.9 113.0 97.2 12.1 12.6 16.9 0.050 10 0

2 114.2 98.2 11.2 114.2 98.2 11.9 14.1 19.6 0.056 10 0

3 117.2 100.8 11.5 117.2 100.8 11.5 16.0 21.7 0.063 10 0
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for 0.10 in. Penetration



BEARING RATIO TEST REPORT
ASTM D1883-14

Project No: 31191815

Project: Scenic Manor

Location: SWM-33

Sample Number: S-20191224-03 Depth: 1.0' - 4.0'

Date: 12/24/19

Brown, Silty SAND

Test Description/Remarks:

Figure

122.6 10.1 NP NPSM

Material Description
USCS

Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

Soaked
Density

(pcf)
Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)
Surcharge

(lbs.)
Max.
Swell
(%)

1 106.7 87 13.2 106.7 87 16.0 6.2 8.2 0.000 10 0

2 114.9 93.7 12.8 114.9 93.7 14.0 8.1 39.7 0.034 10 0

3 116.9 95.4 11.9 116.9 95.3 13.8 8.3 10.1 0.152 10 0
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Appendix 6 –Wetlands Exhibits 

Preliminary Wetland Evaluation -GTA, July 26, 2019 

Approved Jurisdictional Determination Request Exhibit – GTA, February 10, 2021 
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Appendix 7 – Traffic Impact Study Approval  

DelDOT – February 11, 2021 
  





 
N i c o l e  M a j e s k i  

     s e c r e t a r y  

 

February 11, 2021 
 
Mr. Joe Caloggero 
The Traffic Group, Inc. 
9900 Franklin Square Drive 
Suite H 
Baltimore, Maryland 21236 
 
Dear Mr. Caloggero: 
 
 The enclosed Traffic Impact Study (TIS) review letter for the proposed Estates at 

Mulberry Knoll (Tax Parcel 334-18.00-43.00) 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: Mr. Phillip Tolliver, Morris & Ritchie Associates, Inc. 

Ms. Constance C. Holland, Office of State Planning Coordination 
   Mr. Jamie Whitehouse, Sussex County Planning and Zoning 
   Mr. Mir Wahed, Johnson, Mirmiran & Thompson, Inc. 
   Ms. Joanne Arellano, Johnson, Mirmiran & Thompson, 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, Traffic, 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 
Kerry Yost, Traffic Calming and Subdivision Relations Manager, Traffic, DOTS 
Alistair Probert, South District Engineer, South District 
Gemez Norwood, South District Public Works Manager, South District  
Jared Kauffman, Service Development Planner, Delaware Transit Corporation 
Tremica Cherry, Service Development Planner, Delaware Transit Corporation 
Anthony Aglio, Planning Supervisor, Statewide & Regional Planning 
Wendy Polasko, Subdivision Engineer, Development Coordination 
Richard McCabe, Sussex Review Coordinator, Development Coordination 
Mark Galipo, Traffic Engineer, Traffic, DOTS 
Claudy Joinville, Project Engineer, Development Coordination 
Annamaria Furmato, Project Engineer, Development Coordination 
 
 



 

February 10, 2021 

Mr. Troy Brestel  

Project Engineer  

Development Coordination 

DelDOT Division of Planning 

800 Bay Road 

P O Box 778 

Dover, DE 19903  

 

RE: Agreement No. 1945F 

 Project Number T202069012 

Traffic Impact Study Services 

Task 13A-Estates at Mulberry Knoll  

  

Dear Mr. Brestel: 

 

Johnson, Mirmiran and Thompson (JMT) has completed the review of the Traffic Impact Study 

(TIS) for Estates at Mulberry Knoll, prepared by The Traffic Group dated April 1, 2020. This task 

was assigned as Task Number 13A. The report is prepared in a manner generally consistent with 

DelDOT’s Development Coordination Manual. 

 

As discussed later in this letter, Sussex County and DelDOT agreed on October 27, 2020, to create 

the Henlopen Transportation Improvement District. The developer, MKR Land, LLC, has chosen 

to set aside their TIS and to participate in the TID. DelDOT has requested this letter to document 

JMT’s review of the TIS and what JMT recommends with regard to off-site improvements 

considering the developer’s participation in the TID. 

 

The TIS evaluates the impacts of a proposed housing development containing 320 single-family 

detached houses in Sussex County, Delaware. The development is located on both sides of 

Mulberry Knoll Road (Sussex Road 284) approximately 2/3 of a mile southeast of the intersection 

of Delaware Route 24 and Mulberry Knoll Road. The subject property is on an approximately 170-

acre parcel that is zoned as AR-1 (Agricultural Residential) and the developer does not plan to 

rezone the land. Two full access points are proposed along Mulberry Knoll Road and construction 

is anticipated to be complete in 2027. 

 

DelDOT has several relevant and ongoing improvement projects within the study area including 

the HSIP SR 24 at Camp Arrowhead Road and SR 24 at Angola Road project (DelDOT Contract 

No. T201200902). This project was identified in the SR 24-SR 30 to Love Creek Bridge Traffic 

Study and was identified as a high crash location as part of DelDOT’s Hazard Elimination Program 

(HEP) formally known as the Highway Safety Improvement Program (HSIP). This project would 

make operational improvements to address safety deficiencies and to accommodate future traffic 

volumes at these two intersections. Specifically, the improvements associated with the Delaware 

Route 24/Camp Arrowhead Road/Fairfield Road intersection will include extending the existing 

left-turn and right-turn lanes to increase capacity and providing bicycle lanes and pedestrian 
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facilities. Design is currently underway and construction is scheduled to start in 2021 and end in 

2022. Additional information can be found on the DelDOT project website at 

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T201200902.  

 

The SR 24, Mulberry Knoll to SR 1 project (DelDOT Contract No. T200411209) involves safety, 

operational, and capacity improvements along Delaware Route 24 from Mulberry Knoll Road to 

Delaware Route 1. Delaware Route 24 will be widened to provide two travel lanes in each direction 

from east of Mulberry Knoll Road to Delaware Route 1. A two-way left-turn lane will be provided 

between the Delaware Route 24 intersections with Plantation Road/Warrington Road and Lexus 

Way (Beebe Medical Center Campus)/Colonial Oaks (Residence Inn). The Delaware Route 24 

intersection with Lexus Way (Beebe Medical Center Campus)/Colonial Oaks (Residence Inn) will 

be signalized. Bicycle lanes and pedestrian facilities will be installed as well. Construction is 

scheduled to begin in 2020 and end in 2022. Additional information can be found on the DelDOT 

project website at  

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T200411209. 

 

The SR 24, Love Creek to Mulberry Knoll project (DelDOT Contract No. T201212201) involves 

safety, operational, and capacity improvements along Delaware Route 24 from the Love Creek 

bridge to Mulberry Knoll Road. Delaware Route 24 will be widened to provide two travel lanes in 

each direction from west of the Love Creek Elementary School/Beacon Middle School intersection 

to east of Mulberry Knoll Road. The Delaware Route 24/Mulberry Knoll Road intersection will 

be signalized. A two-way left turn lane will be provided from the Love Creek bridge to west of the 

Love Creek Elementary School/Beacon Middle School intersection. Bicycle lanes and pedestrian 

facilities will be installed as well. Construction is scheduled to begin in 2021 and end in 2022. 

Additional information can be found on the DelDOT project website at 

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T201212201. 

 

DelDOT has a pavement rehabilitation and resurfacing project proposed along Cedar Grove Road, 

from Plantation Road to Robinsonville Road. The construction is tentatively scheduled to begin 

either Fall 2020 or Spring 2021. 

 

DelDOT and Sussex County have developed the Henlopen Transportation Improvement District 

(TID), the formal creation of which was unanimously approved by Sussex County on October 27, 

2020. The TID limits generally extend from the Delaware Coast Line Railroad Company railroad 

tracks and Delaware Route 1 to the north, Burton Pond and Herring Creek to the south, Arnell 

Creek and Rehoboth Bay to the east, and Beaver Dam Road to the west. The proposed Estates at 

Mulberry Knoll site is within the TID. The Henlopen TID CTP Cost Development Report was 

prepared in October 2019 by JMT and contained a summary of the traffic analysis conducted and 

the associated roadway concept plans and cost estimates for the TID. As part of the report, 

improvements were recommended at several of the TIS study intersections including the Delaware 

Route 24 intersections with Lexus Way (Beebe Medical Center)/Colonial Oaks (Residence Inn), 

Plantation Road/Warrington Road, Mulberry Knoll Road, Camp Arrowhead Road/Fairfield Road, 

and Jolyns Way, as well as the Mulberry Knoll Road intersection with Cedar Grove Road.  
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Based on our review of the TIS, 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. The table below incorporates the traffic 

analysis for the 2027 future conditions (Cases 2 and 3) with the improvements associated with the 

SR 24, Mulberry Knoll to SR 1 (DelDOT Contract No. T200411209) and SR 24, Love Creek to 

Mulberry Knoll (DelDOT Contract No. T201212201) projects. Additionally, the table below does 

not include any signalized intersections that exhibit LOS deficiencies under Cases 1, 2, and 3 due 

to the utilization of the splits from the DelDOT Timing Plans and can be mitigated with signal 

timing optimization as the developer would not be recommended to do any additional 

improvements at those locations. 

 

Intersection 

LOS Deficiencies 

Occur Year Case 

AM PM SAT 

Mulberry Knoll Road (Sussex Road 284)/Delaware 

Route 24 
X X X 2019 1 - Existing 

Delaware Route 24/Spencer Lane/Williams Way 

X X X 2019 1 – Existing 

X X X 2027 2 – Without Development 

X X X 2027 3 – With Development 

Delaware Route 24/Jolyns Way (Sussex Road 289)  X  2027 3 – With Development 

Delaware Route 24/Lexus Way (Beebe Medical 

Center Campus)/Colonial Oaks (Residence Inn) 

X X X 2019 1 – Existing 

X X X 2027 2 – Without Development 

X X X 2027 3 – With Development 

 

The unsignalized Mulberry Knoll Road (Sussex Road 284)/Delaware Route 24 intersection 

exhibits LOS deficiencies under Case 1 conditions during all study peak periods. Specifically, the 

deficiencies occur along the northbound and southbound Mulberry Knoll Road approaches with 

delays of over 1,000.0 seconds per vehicle during the Summer Saturday peak. As part of the SR 

24, Love Creek to Mulberry Knoll project (DelDOT Contract No. T201212201), Delaware Route 

24 will be widened at this intersection to provide two travel lanes in each direction. Additionally, 

the Delaware Route 24/Mulberry Knoll Road intersection will be signalized. The construction for 

this DelDOT project is anticipated to be complete in 2022. Therefore, for Cases 2 and 3 conditions 

the intersection as signalized would improve to operate at acceptable LOS C (29.2 seconds of delay 

or less per vehicle) during all peak periods. Payment of the TID fee will satisfy any obligation the 

developer would have to improve this intersection.  

 

The unsignalized Delaware Route 24/Spencer Lane/Williams Way intersection exhibits LOS 

deficiencies under Cases 1, 2, and 3 conditions during all the study peak hours. As part of the SR 

24, Love Creek to Mulberry Knoll project (DelDOT Contract No. T201212201), a separate right 

turn lane will be added along eastbound Delaware Route 24. However, this improvement would 

not mitigate the LOS deficiencies which occur along the northbound Williams Way and 
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southbound Spencer Lane approaches. Specifically, under Case 3 conditions, the northbound 

Williams Way and southbound Spencer Lane approaches would operate at LOS F with delays of 

over 1,000.0 seconds per vehicle during all the study peak hours. The installation of a dual lane 

roundabout or a traffic signal with one left turn lane, two through lanes, and one right turn lane 

along eastbound and westbound Delaware Route 24 would improve the intersection to operate at 

LOS B or better (11.4 seconds of delay or less) during each peak hour. However, the volumes 

executing turning movements from Williams Way and Spencer Lane during Case 3 (a maximum 

of 24 left turning vehicles from Spencer Lane and 5 left turning vehicles from Williams Way) 

would not meet the volume based traffic signal warrants. In addition, the calculated 95th percentile 

queue lengths along the Williams Way and Spencer Lane approaches are approximately 55 feet 

and 125 feet, respectively, under Case 3 conditions during the Summer Saturday peak hour.  

 

Utilizing the summary crash data provided within the TIS, JMT reviewed if the Delaware Route 

24/Spencer Lane/Williams Way intersection contained any crash trends. It was assumed that any 

crashes within milepost 38.15 to 38.41 would be at the intersection. Based on the crash data, a total 

of 9 crashes were assumed to occur during the three-year crash study period. Out of the 9 crashes, 

5 were rear end, 2 were angle, 1 was an incident with a deer, and 1 was an incident with a utility 

pole. The two angle crashes were due to a vehicle failing to yield to right-of-way. One of the angle 

crashes resulted in injury. 

 

To reduce the delays at the intersection, DelDOT could determine the feasibility of restricting left 

turning movements from Spencer Lane and Williams Way. Vehicles would then have to execute 

U-turning movements at the adjacent signalized intersections of Delaware Route 24 with Love 

Creek Elementary School/Beacon Middle School and Camp Arrowhead Road (Sussex Road 

279)/Fairfield Road. A median would have to be constructed along Delaware Route 24 to restrict 

the left turning movements. 

 

Delays could also be reduced by constructing a median along Delaware Route 24 to restrict the 

left turning movements from Spencer Lane and Williams Way and providing interconnections to 

access Mulberry Knoll Road. Williams Way could be extended to the south and connect to 

Mulberry Knoll Road. For the Harts Landing subdivision which utilizes Spencer Lane to access 

Delaware Route 24, an interconnection would have to be provided to Briarwood Estates and Belle 

Terre subdivisions to connect to Mulberry Knoll Road. DelDOT would have to determine the 

feasibility of providing those roadway connections. 

 

Due to the extensive scope of the improvements and the occurrence of the deficiencies under Cases 

1 and 2 conditions (when the proposed development is not built), it would be unreasonable to 

require the developer to improve the intersection by restricting left-turns, by converting to a 

roundabout, or by signalization. Payment of the TID fee will satisfy any obligation the developer 

would have to improve this intersection.  

 

The unsignalized Delaware Route 24/Jolyns Way (Sussex Road 289) intersection would operate 

with LOS deficiencies under Case 3 conditions during the PM peak period. Specifically, the 

northbound Jolyns Way approach would operate at LOS E with 36.9 seconds of delay per vehicle. 
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This could be mitigated to operate at LOS C (23.8 seconds of delay per vehicle) with the provision 

of an additional through lane along eastbound and westbound Delaware Route 24. However, the 

total volume executing turning movements from Jolyns Way onto Delaware Route 24 is 5 vehicles 

during the PM peak period. Additionally, the calculated 95th percentile queue length during the 

Case 3 PM peak period is approximately 5 feet.  As such, we do not recommend any improvements 

be implemented by the developer at this intersection.  

 

The unsignalized Delaware Route 24/Lexus Way (Beebe Medical Center Campus)/Colonial Oaks 

(Residence Inn) intersection exhibits LOS deficiencies under Cases 1, 2, and 3 conditions during 

all the study peak hours. Specifically, the northbound Lexus Way and southbound Colonial Oaks 

approaches would operate at LOS F (over 1,000 and 674.2 seconds of delay per vehicle, 

respectively, during the Summer Saturday peak hour). As part of the SR 24, Mulberry Knoll to SR 

1 DelDOT project (Contract No. T200411209), this intersection will be signalized and two through 

lanes will be provided along Delaware Route 24. With this improvement, the intersection would 

operate at LOS B or better (10.4 seconds of delay during the Summer Saturday peak hour). 

Payment of the TID fee will satisfy any obligation the developer would have to improve this 

intersection.  

 

Should Sussex County 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 reconstruct Mulberry Knoll Road from the Stardust Drive 

intersection to the northerly limit of the site frontage to meet DelDOT’s local road 

standards, which include eleven-foot travel lanes and five-foot shoulders. Within the same 

limits, 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.   

 

To the extent that they are not addressed by the site entrance construction (Items 2 and 3 

below), the cost of the work completed here and the shared use path, addressed in Item 5a 

below, are deductible from the TID fee discussed in Item 4. It may be appropriate for 

DelDOT to require less than the work contemplated here to adjust the cost of the work with 

the amount of the TID fee.   

 

2. The developer should construct a full access site entrance (Site Entrance A) for the 

proposed Estates at Mulberry Knoll Road development on Mulberry Knoll Road, 

approximately 1,900 feet north of the Mulberry Knoll Road intersection with West 

Lane/East Lane to be consistent with the lane configurations shown in the table below: 
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Approach Current Configuration Proposed Configuration 

Eastbound Site Entrance A Approach does not exist 
One shared left turn/right turn 

lane 

Westbound Site Entrance A Approach does not exist 
One shared left turn/right turn 

lane 

Northbound Mulberry Knoll 

Road 
One through lane 

One left turn lane, and a shared 

through/right turn lane 

Southbound Mulberry Knoll 

Road 
One through lane 

One left turn lane, one through 

lane, and one right turn lane 

 

Based on DelDOT’s Development Coordination Manual, the recommended minimum 

storage length is 50 feet (excluding taper) for the southbound Mulberry Knoll Road right 

turn lane and 50 feet (excluding taper) for the southbound and northbound Mulberry Knoll 

Road left turn lanes. The calculated queue lengths from the HCS analysis can be 

accommodated within the recommended storage lengths. The recommended storage 

lengths are based on a posted speed limit of 25 miles per hour per the existing speed 

resolution. The developer should submit a plan to DelDOT’s Development Coordination 

section depicting the design along the site frontage. Although the northbound left turn lane 

is not required based on the traffic volumes, it is recommended to shadow the geometry of 

the southbound left turn lane. The final design of the site entrance should be determined 

during the Entrance Plan review process.  

 

3. The developer should construct a full access site entrance (Site Entrance B) for the 

proposed Estates at Mulberry Knoll Road development on Mulberry Knoll Road, 

approximately 3,200 feet north of the Mulberry Knoll Road intersection with West 

Lane/East Lane to be consistent with the lane configurations shown in the table below: 

Approach Current Configuration Proposed Configuration 

Westbound Site Entrance B Approach does not exist 
One shared left turn/right turn 

lane 

Northbound Mulberry Knoll 

Road 
One through lane 

One shared through/right turn 

lane 

Southbound Mulberry Knoll 

Road 
One through lane 

One left turn lane, and one 

through lane 

 

Based on DelDOT’s Development Coordination Manual, the recommended minimum 

storage length is 185 feet (excluding taper) for the southbound Mulberry Knoll Road left 

turn lane. The calculated queue lengths from the HCS analysis can be accommodated within 

the recommended storage length. The recommended storage length is based on a posted 

speed limit of 50 miles per hour as a “Begin Speed Limit 25” sign is located along 
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southbound Mulberry Knoll Road south of this Site Entrance B location. The developer 

should confirm with DelDOT the speed limit to utilize for the Site Entrance B design and 

submit a plan to DelDOT’s Development Coordination section depicting the design along 

the site frontage. The final design of the site entrance should be determined during the 

Entrance Plan review process. 

 

4. The developer should pay the appropriate portion of the Henlopen TID fee in lieu of 

making transportation improvements outside their access points and frontage roads.  

Because this development is occurring during the transition from DelDOT’s standard 

development coordination process to the TID process, the developer has the option making 

off-site transportation improvements instead of paying the TID fee.  The recommendations 

in this letter are based on DelDOT and JMT’s understanding that the developer has chosen 

to pay the fee.  If that is not the case, a revised letter should be requested. 

 

5. The following bicycle, pedestrian, and transit improvements should be included: 

 

a. A minimum fifteen-foot wide permanent easement from the edge of the right-of-way 

should be dedicated to DelDOT along both the property frontage along both sides of 

Mulberry Knoll Road. Within the easement, the developer should construct a ten-foot 

wide shared-use path (SUP). The SUP should be designed to meet current AASHTO 

and ADA standards. A minimum five-foot setback should be maintained from the edge 

of the pavement to the SUP. If feasible, the SUP should be placed behind utility poles 

and street trees should be provided within the buffer area. The developer should 

coordinate with DelDOT’s Development Coordination section during the plan review 

process to identify the exact location of the SUP. 

 

b. An internal connection should be provided from the SUP into the site. 

c. ADA compliant curb ramps and marked crosswalks should be provided along the Site 

Entrance A and B approaches to Mulberry Knoll Road. The use of diagonal curb ramps 

is discouraged.  

 

d. A minimum five-foot wide bicycle lane should be incorporated in the right turn lane 

and shoulder along the southbound Mulberry Knoll Road approach to Site Entrance A.  

 

e. Utility covers should be moved outside of any designated bicycle lanes and any 

proposed sidewalks/shared-use paths or should be flush with the pavement. 

 

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 Plan Review process. 
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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 

https://www.deldot.gov//Publications/manuals/de_mutcd/index.shtml. For any additional 

information regarding the work zone impact and mitigation procedures during construction please 

contact Mr. Don Weber, Assistant Director for Traffic Operations and Management. Mr. Weber 

can be reached at (302) 659-4651 or by email at Don.Weber@delaware.gov. 

 

Additional details on our review of the TIS are attached. Please contact me at (302) 266-9600 if 

you have any questions concerning this review. 

 

 

Sincerely, 

Johnson, Mirmiran, and Thompson, Inc. 

 

 
 

Joanne M. Arellano, P.E., PTOE  

 

cc: Mir Wahed, P.E., PTOE 

Enclosure   
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General Information     

 

Report date: April 1, 2020 

Prepared by:  The Traffic Group 

Prepared for: MKR Land, LLC 

Tax Parcel: 334-18.00-43.00 

Generally consistent with DelDOT’s Development Coordination Manual (DCM): Yes 

 

Project Description and Background 

 

Description: The developer seeks to develop 320 single-family detached houses. 

Location: The subject site is located on both sides of Mulberry Knoll Road (Sussex Road 284), 

approximately 2/3 of a mile southeast of the intersection of Delaware Route 24 and Mulberry Knoll 

Road. 

Amount of Land to be developed: An approximately 170-acre parcel. 

Land Use approval(s) needed: Entrance Plan. 

Proposed completion date: 2027. 

Proposed access location: Two full access points are proposed along Mulberry Knoll Road. 

 

Daily Traffic Volumes: 

 

• 2019 Average Annual Daily Traffic on Mulberry Knoll Road: 280 vehicles per day (non-

Summer) 
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Site Map 

 

   
*Graphic is an approximation based on the Plus Plan for Estates at Mulberry Knoll prepared by 

Morris & Ritchie Associates, Inc. dated July 26, 2019.  

 

 

Relevant and On-going Projects 

 

DelDOT has several relevant and ongoing improvement projects within the study area including 

the HSIP SR 24 at Camp Arrowhead Road and SR 24 at Angola Road project (DelDOT Contract 

No. T201200902). This project was identified in the SR 24-SR 30 to Love Creek Bridge Traffic 

Study and was identified as a high crash location as part of DelDOT’s Hazard Elimination Program 

(HEP) formally known as the Highway Safety Improvement Program (HSIP). This project would 

make operational improvements to address safety deficiencies and to accommodate future traffic 

volumes at these two intersections. Specifically, the improvements associated with the Delaware 

Route 24/Camp Arrowhead Road/Fairfield Road intersection will include extending the existing 

left-turn and right-turn lanes to increase capacity and providing bicycle lanes and pedestrian 

facilities. Design is currently underway and construction is scheduled to start in 2021 and end in 

2022. Additional information can be found on the DelDOT project website at 

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T201200902.  

 

The SR 24, Mulberry Knoll to SR 1 project (DelDOT Contract No. T200411209) involves safety, 

operational, and capacity improvements along Delaware Route 24 from Mulberry Knoll Road to 

Delaware Route 1. Delaware Route 24 will be widened to provide two travel lanes in each direction 

from east of Mulberry Knoll Road to Delaware Route 1. A two-way left-turn lane will be provided 

between the Delaware Route 24 intersections with Plantation Road/Warrington Road and Lexus 

Way (Beebe Medical Center Campus)/Colonial Oaks (Residence Inn). The Delaware Route 24 

Site Location Map 

  

                  Proposed Site 

               Entrance 

 

North 

Not to Scale 
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intersection with Lexus Way (Beebe Medical Center Campus)/Colonial Oaks (Residence Inn) will 

be signalized. Bicycle lanes and pedestrian facilities will be installed as well. Construction is 

scheduled to begin in 2020 and end in 2022. Additional information can be found on the DelDOT 

project website at  

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T200411209. 

 

The SR 24, Love Creek to Mulberry Knoll project (DelDOT Contract No. T201212201) involves 

safety, operational, and capacity improvements along Delaware Route 24 from the Love Creek 

bridge to Mulberry Knoll Road. Delaware Route 24 will be widened to provide two travel lanes in 

each direction from west of the Love Creek Elementary School/Beacon Middle School intersection 

to east of Mulberry Knoll Road. The Delaware Route 24/Mulberry Knoll Road intersection will 

be signalized. A two-way left turn lane will be provided from the Love Creek bridge to west of the 

Love Creek Elementary School/Beacon Middle School intersection. Bicycle lanes and pedestrian 

facilities will be installed as well. Construction is scheduled to begin in 2021 and end in 2022. 

Additional information can be found on the DelDOT project website at 

https://deldot.gov/projects/index.shtml?dc=details&projectNumber=T201212201. 

 

DelDOT has a pavement rehabilitation and resurfacing project proposed along Cedar Grove Road, 

from Plantation Road to Robinsonville Road. The construction is tentatively scheduled to begin 

either Fall 2020 or Spring 2021. 

 

DelDOT and Sussex County are developing the Henlopen Transportation Improvement District 

(TID). The TID limits generally extend from the Delaware Coast Line Railroad Company railroad 

tracks and Delaware Route 1 to the north, Burton Pond and Herring Creek to the south, Arnell 

Creek and Rehoboth Bay to the east, and Beaver Dam Road to the west. The proposed Estates at 

Mulberry Knoll site is within the TID. The Henlopen TID CTP Cost Development Report was 

prepared in October 2019 by JMT and contained a summary of the traffic analysis conducted and 

the associated roadway concept plans and cost estimates for the TID. As part of the report, 

improvements were recommended at several of the TIS study intersections including the Delaware 

Route 24 intersections with Lexus Way (Beebe Medical Center)/Colonial Oaks (Residence Inn), 

Plantation Road/Warrington Road, Mulberry Knoll Road, Camp Arrowhead Road/Fairfield Road, 

and Jolyns Way, as well as the Mulberry Knoll Road intersection with Cedar Grove Road. The 

TID was adopted by Sussex County on October 27, 2020.  

 

Livable Delaware 

(Source: Delaware Strategies for State Policies and Spending, 2015) 

 

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

The proposed development is located within Investment Level 3, Investment Level 4, and Out of 

Play areas. 
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Investment Level 3 

 

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 where development is not necessary 

to accommodate expected population growth during a five-year planning period (or longer). The 

second category includes lands that are adjacent to or intermingled with fast-growing areas within 

counties or municipalities that are otherwise categorized as Investment Levels 1 or 2. Investment 

Level 3 is further characterized by areas with new development separated from existing 

development by a substantial amount of vacant land that is not contiguous with existing 

infrastructure, areas that are experiencing some development pressure,  areas with existing but 

disconnected development, and possible lack of adequate infrastructure. 

 

The state will consider investing in infrastructure within Investment Level 3 Areas once the 

Investment Level 1 and 2 Areas are substantially built out, or when the infrastructure or facilities 

are logical extensions of existing systems and deemed appropriate to serve a particular area. The 

priorities in the Level 3 Areas are for DelDOT to focus on regional movements between towns 

and other population centers. Local roadway improvements will be made by developers and 

property owners as development occurs. Lower priority is given to transportation system–capacity 

improvements and transit-system enhancements. 

 

Investment Level 4 

 

Delaware’s Investment Level 4 Areas are rural in nature and are where the bulk of the state’s open 

space/natural areas and agricultural industry is located. These areas contain agribusiness activities, 

farm complexes, and small settlements. They typically include historic crossroads or points of 

trade, often with rich cultural ties. Delaware’s Investment Level 4 Areas are also the location of 

scattered residential uses, featuring almost entirely single-family detached residential structures. 

Delaware’s Investment Level 4 Areas also include many unincorporated communities, typically 

with their own distinctive character and identity. Investment Level 4 Areas depend on a 

transportation system primarily of secondary roads linked to roadways used as regional 

thoroughfares for commuting and trucking. 

 

It is the state’s intent to discourage additional urban and suburban development in Investment 

Level 4 Areas unrelated to agriculture and to the areas’ needs. In Investment Level 4 Areas, the 

state’s investments and policies should retain the rural landscape and preserve open spaces and 

farmlands, support farmland-related industries, and establish defined edges to more concentrated 

development. The focus for the Level 4 Areas will be to preserve and maintain existing facilities 

in safe working order, corridor-capacity preservation, and the enhancement of transportation 

facilities to support agricultural business. 

 

Out of Play 

 

These lands which are not available for development include publicly-owned lands, private 

conservation lands, lands for which serious legal and/or environmental constraints on development 

are identified, and lands in some form of permanent open-space protection. These areas are 

generally not expected to be the location of private development activities such as residential 
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subdivisions or commercial shopping centers. However, government entities, private property 

owners, and conservation organizations are still expected to invest in these areas for the purposes 

in which they were acquired and preserved. There may also be times when private property owners 

could be able to build or redevelop on these lands in accordance with State and local environmental 

and land use regulations.  

 

Proposed Development’s Compatibility with Livable Delaware: 

Majority of the site would be in the Investment Level 3 area. According to Livable Delaware, these 

areas may be desirable for a variety of housing types, styles, and densities in conjunction with 

local government comprehensive plans. The remaining portion of the site would be in Investment 

Lever 4 and Out of Play areas. Per Livable Delaware, the state’s investments and policies should 

retain the rural landscape and preserve open spaces and farmlands within Level 4 areas. In addition, 

construction of new homes is discouraged in Level 4 areas. Out of Play areas are generally not 

expected to be the location of private development activities such as residential subdivisions. 

However, there may be times when private property owners could be able to build or redevelop on 

these out of play lands in accordance with State and local environmental and land use regulations. 

Therefore, the area of the site within Investment Level 3 is generally consistent with the 2015 

update of the Livable Delaware “Strategies for State Policies and Spending” and the areas within 

Investment Level 4 and Out of Play are not. 

 

Comprehensive Plans 

(Source: Sussex County March 2019 Comprehensive Plan) 

 

Sussex County Comprehensive Plan: 

Per the Sussex County Comprehensive Plan 2045 Future Land Use Map, the proposed 

development is in an area designated as Coastal Area and Agricultural Preservation District.  

 

Proposed Development’s Compatibility with the Sussex County Comprehensive Plan: 

Per the Sussex County Comprehensive Plan, a range of housing types including single-family 

homes should be permitted in Coastal Areas. However, areas within the Agricultural Preservation 

District are not considered as developable land as the County’s 2045 vision directs development 

towards areas most suitable for future development such as Developing Areas, Town Centers, 

Coastal Areas, and Municipalities. Therefore, the proposed development section that is within the 

Coastal Area is generally consistent with the Sussex County March 2019 Comprehensive Plan but 

the area within the Agricultural Preservation District is not. 

 

Trip Generation 

 

The trip generation for the proposed development was determined by using the comparable land 

use and rates/equations contained in the Trip Generation, 10th Edition: An ITE Informational 

Report, published by the Institute of Transportation Engineers (ITE) for ITE Land Use Code 210 

(single-family detached). The trip generation was approved by DelDOT during the PTIS review. 
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Table 1 

Estates at Mulberry Knoll Trip Generation 

 

Land Use ADT 
AM 

Peak Hour 

PM 

Peak Hour 

SAT 

Peak Hour 

  
In Out Total In Out Total In Out Total 

320 Single-Family 

Detached Housing 

(ITE Code 210)  

3,032 58 174 232 195 115 310 155 132 287 

 

Overview of TIS 

 

Intersections examined: 

 

1. Site Entrance A/Mulberry Knoll Road (Sussex Road 284) 

2. Site Entrance B/Mulberry Knoll Road 

3. Mulberry Knoll Road/Delaware Route 24 

4. Mulberry Knoll Road/Cedar Grove Road (Sussex Road 283) 

5. Delaware Route 24/Love Creek Elementary School/Beacon Middle School 

6. Delaware Route 24/Spencer Lane/Williams Way 

7. Delaware Route 24/Camp Arrowhead Road (Sussex Road 279)/Fairfield Road 

8. Delaware Route 24/Jolyns Way (Sussex Road 289) 

9. Delaware Route 24/Plantation Road/Warrington Road (Sussex Road 275) 

10. Delaware Route 24/Lexus Way (Beebe Medical Center Campus)/Colonial Oaks 

(Residence Inn) 

11. Delaware Route 24/Bryn Mawr Drive 

12. Delaware Route 24/Rehoboth Mall Service Road/Hudson Way 

13. Delaware Route 1/Delaware Route 24 

 

Conditions examined: 

 

1. Case 1 – 2019 Existing Condition  

2. Case 2 – 2027 without development 

3. Case 3– 2027 with development  

 

Committed Developments considered: 

 

1. Belle Terre (269 single family detached houses) 

2. Arbor-Lyn (142 single family detached houses) 

3. Redden Ridge (84 single family detached houses) 

4. Delaware State Police Troop 7 (35,385 square feet administrative facility) 

5. Pelican Landing (84,576 square feet shopping center) 

6. Marsh Island (139 single family detached houses) 

7. Marsh Farm Estates (134 single family detached houses) 

8. Saddle Ridge f.k.a. Windswept (81 single family detached houses) 
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9. Rehoboth Point Yacht Club f.k.a. Love Creek Marina (180 unit apartments, 5,000 

square feet quality restaurant, 500 square feet retail) 

10. Middle Creek Preserve (313 single family detached houses) 

11. Sawgrass – North (227 single family detached houses, 15 units unbuilt) 

12. Sawgrass – South (3 single family detached houses, 46 townhouses) 

13. Hailey’s Glen a.k.a. Kielbasa Property (68 single family detached houses) 

14. Kindleton (90 single family detached houses) 

 

Note: The committed development information listed above is from the April 1, 2020 Traffic Impact 

Analysis report and supersedes the information contained in the September 4, 2019 DelDOT 

Scoping Meeting Memorandum.  

 

Peak hours evaluated: Weekday morning, Weekday evening, and Summer Saturday midday peak 

hours. 

 

Intersection Descriptions  

 

1. Site Entrance A/Mulberry Knoll Road (Sussex Road 284) 

Type of Control: Proposed two-way stop-controlled intersection  

Eastbound Approach: (Site Entrance A) Proposed one shared left turn/through/right 

turn lane, stop-controlled 

Westbound Approach: (Site Entrance A) Proposed one shared left turn/through/right 

turn lane, stop-controlled 

Northbound Approach: (Mulberry Knoll Road) Proposed one shared left 

turn/through/right turn lane 

Southbound Approach: (Mulberry Knoll Road) Proposed one shared left 

turn/through/right turn lane 

 

2. Site Entrance B/Mulberry Knoll Road  

Type of Control: Proposed two-way stop-controlled intersection (T-intersection) 

Westbound Approach: (Site Entrance B) Proposed one shared left turn/right turn lane, 

stop-controlled 

Northbound Approach: (Mulberry Knoll Road) Proposed one shared through/right turn 

lane 

Southbound Approach: (Mulberry Knoll Road) Proposed one left turn lane and one 

through lane 

 

3. Mulberry Knoll Road/Delaware Route 24 

Type of Control: Existing two-way stop-controlled intersection; Proposed signalized 

intersection  

Eastbound Approach: (Delaware Route 24) Existing one shared left turn/through lane 

and one channelized right turn lane; proposed one left turn lane, two through lanes, and 

one right turn lane 
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Westbound Approach: (Delaware Route 24) Existing one shared left turn/through lane 

and one channelized right turn lane; proposed one left turn lane, two through lanes, and 

one right turn lane 

Northbound Approach: (Mulberry Knoll Road) Existing one shared left 

turn/through/right turn lane, stop-controlled; proposed one left turn lane and one shared 

through/right turn lane 

Southbound Approach: (Mulberry Knoll Road) Existing one shared left 

turn/through/right turn lane, stop-controlled; proposed one left turn lane and one shared 

through/right turn lane 

 

Note: As part of the SR 24, Love Creek to Mulberry Knoll DelDOT project (Contract No. 

T201212201),  this intersection will be signalized, two through lanes will be provided 

along Delaware Route 24, and turn lanes will be added along each approach. 

 

4. Mulberry Knoll Road/Cedar Grove Road (Sussex Road 283) 

Type of Control: Existing two-way stop-controlled intersection (T-intersection)  

Eastbound Approach: (Cedar Grove Road) Existing one shared through/right turn lane 

Westbound Approach: (Cedar Grove Road) Existing one shared left turn/through lane 

Northbound Approach: (Mulberry Knoll Road) Existing one shared left turn/right turn 

lane, stop-controlled 

 

5. Delaware Route 24/Love Creek Elementary School/Beacon Middle School 

Type of Control: Existing signalized intersection  

Eastbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one right turn lane; proposed one left turn lane, two through lanes, and one right 

turn lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one right turn lane; proposed one left turn lane, two through lanes, and one right 

turn lane 

Northbound Approach: (Beacon Middle School) Existing one shared left turn/through 

lane and one right turn lane 

Southbound Approach: (Love Creek Elementary School) Existing one shared left 

turn/through lane and one right turn lane 

 

Note: As part of the SR 24, Love Creek to Mulberry Knoll DelDOT project (Contract No. 

T201212201), two through lanes will be provided along each direction of Delaware 

Route 24. 

 

6. Delaware Route 24/Spencer Lane/Williams Way 

Type of Control: Existing two-way stop-controlled intersection  
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Eastbound Approach: (Delaware Route 24) Existing one left turn lane and one shared 

through/right turn lane; proposed one left turn lane, one through lane, and one right turn 

lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one right turn lane 

Northbound Approach: (Williams Way) Existing one shared left turn/through/right 

turn lane, stop-controlled 

Southbound Approach: (Spencer Lane) Existing one shared left turn/through lane and 

one right turn lane, stop-controlled 

 

Note: As part of the SR 24, Love Creek to Mulberry Knoll DelDOT project (Contract No. 

T201212201), a separate right turn lane will be added along eastbound Delaware Route 

24. 

 

7. Delaware Route 24/Camp Arrowhead Road (Sussex Road 279)/Fairfield Road 

Type of Control: Existing signalized intersection  

Eastbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one channelized right turn lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one channelized right turn lane 

Northbound Approach: (Fairfield Road) Existing one left turn lane, one through lane, 

and one channelized right turn lane 

Southbound Approach: (Camp Arrowhead Road) Existing one left turn lane and one 

shared through/right turn lane 

 

8. Delaware Route 24/Jolyns Way (Sussex Road 289) 

Type of Control: Existing two-way stop-controlled intersection (T-intersection) 

Eastbound Approach: (Delaware Route 24) Existing one shared through/right turn lane 

Westbound Approach: (Delaware Route 24) Existing one shared left turn/through lane 

Northbound Approach: (Jolyns Way) Existing one shared left turn/right turn lane, stop-

controlled 

 

9. Delaware Route 24/Plantation Road/Warrington Road (Sussex Road 275) 

Type of Control: Existing signalized intersection  

Eastbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one channelized right turn lane; proposed one left turn lane, two through lanes, 

and one channelized right turn lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane, one through 

lane, and one channelized right turn lane; proposed one left turn lane, two through lanes, 

and one right turn lane 
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Northbound Approach: (Warrington Road) Existing one left turn lane, one through 

lane, and one channelized right turn lane; proposed one left turn lane, one shared left 

turn/through lane, one through lane, and one right turn lane 

Southbound Approach: (Plantation Road) Existing one left turn lane, one through lane, 

and one channelized right turn lane; proposed one left turn lane, one shared left 

turn/through lane, one through lane, and one right turn lane 

 

Note: As part of the SR 24, Mulberry Knoll to SR 1 DelDOT project (Contract No. 

T200411209), two through lanes will be provided along each direction of Delaware 

Route 24, and a shared left turn/through lane will be added along northbound 

Warrington Road and southbound Plantation Road. 

 

 

10. Delaware Route 24/Lexus Way (Beebe Medical Center Campus)/Colonial Oaks 

(Residence Inn) 

Type of Control: Existing two-way stop-controlled intersection; Proposed signalized 

intersection  

Eastbound Approach: (Delaware Route 24) Existing one shared left turn/through lane 

and one right turn lane; proposed one left turn lane, two through lanes, and one right turn 

lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane and one shared 

through/right turn lane; proposed one left turn lane, two through lanes, and one right turn 

lane 

Northbound Approach: (Beebe Medical Center Campus) Existing one shared left 

turn/through lane and one right turn lane, stop-controlled; proposed one shared left 

turn/through lane and one right turn lane 

Southbound Approach: (Colonial Oaks/Residence Inn) Existing one shared left 

turn/through/right turn lane, stop-controlled; proposed one shared left turn/through/right 

turn lane 

 

Note: As part of the SR 24, Mulberry Knoll to SR 1 DelDOT project (Contract No. 

T200411209), this intersection will be signalized and two through lanes will be provided 

along Delaware Route 24. 

 

11. Delaware Route 24/Bryn Mawr Drive 

Type of Control: Existing two-way stop-controlled intersection (T-intersection) 

Eastbound Approach: (Delaware Route 24) Existing one left turn lane and two through 

lanes 

Westbound Approach: (Delaware Route 24) Existing two through lanes and one right 

turn lane 
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Southbound Approach: (Bryn Mawr Drive) Existing one left turn lane and one 

channelized right turn lane, stop controlled 

 

12. Delaware Route 24/Rehoboth Mall Service Road/Hudson Way 

Type of Control: Existing signalized intersection 

Eastbound Approach: (Delaware Route 24) Existing one left turn lane, two through 

lanes, and one channelized right turn lane 

Westbound Approach: (Delaware Route 24) Existing one left turn lane, two through 

lanes, and one right turn lane 

Northbound Approach: (Rehoboth Mall Service Road) Existing one shared left 

turn/through lane and one channelized right turn lane 

Southbound Approach: (Hudson Way) Existing one shared left turn/through lane and 

one channelized right turn lane 

 

13. Delaware Route 1/Delaware Route 24 

Type of Control: Existing signalized intersection (T-intersection) 

Westbound Approach: (Delaware Route 24) Existing three left turn lanes and two right 

turn lanes 

Northbound Approach: (Delaware Route 1) Existing two left turn lanes and three 

through lanes 

Southbound Approach: (Delaware Route 1) Existing one U-turn lane, three through 

lanes, and one right turn lane 

Transit, Pedestrian, and Bicycle Facilities 

 

Existing transit service: Per DelDOT Gateway, Delaware Transit Corporation (DTC) currently 

provides services via DART Routes 201, 203, and 215 within the study area. A designated bus 

stop for DART Routes 201 and 203 exists adjacent to the Delaware Route 1/Delaware Route 24 

intersection. DART Route 201 provides 33 round trips from 6:26 a.m. to 10:57 p.m. Monday 

through Saturday. DART Route 203 operates during peak resort season and a schedule was not 

available on the DART website. Designated bus stops for DART Route 215 exist adjacent to the 

Delaware Route 24 intersections with Bryn Mawr Drive, Lexus Way (Beebe Medical Center 

Campus)/Colonial Oaks (Residence Inn), and Camp Arrowhead Road (Sussex Road 279)/Fairfield 

Road. DART Route 215 provides 11 round trips from 5:25 a.m. to 12:43 a.m. Monday through 

Saturday. 

 

Planned transit service: Per email correspondence on June 19, 2020 from Mr. Jared Kauffman, 

DART First State Fixed-Route Planner, the DTC does not have any transit specific comments for 

the project. However, the DTC encourages non-motorized (pedestrian) connections between the 

on-site cul-de-sacs and the shared-use paths if DelDOT requests it. 

 

Existing bicycle and pedestrian facilities: According to DelDOT’s Sussex County Bicycle Map, 

Connector, Regional, and Statewide Bicycle Routes exist within the study area. The Connector 
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Bicycle Route travels along Camp Arrowhead Road starting at the Delaware Route 24 intersection 

with Camp Arrowhead Road/Fairfield Road. The Regional Bicycle Route exists along Delaware 

Route 24 and traverses through six study intersections (Plantation Road/Warrington Road, 

Mulberry Knoll Road, Love Creek Elementary School/Beacon Middle School, Spencer 

Lane/Williams Way, Camp Arrowhead Road/Fairfield Road, and Jolyns Way). A Regional 

Bicycle Route also exists along Delaware Route 1 and traverses through the Delaware Route 

1/Delaware Route 24 intersection. The Statewide Bicycle Route exists along Plantation Road and 

Warrington Road and traverses through the Delaware Route 24 intersection. Pedestrian facilities 

exist at the Delaware Route 24 intersections with Delaware Route 1, Lexus Way (Beebe Medical 

Center Campus)/Colonial Oaks (Residence Inn), Love Creek Elementary School/Beacon Middle 

School, and Spencer Lane/Williams Way. 

 

Planned bicycle and pedestrian facilities: Per email correspondence on June 17, 2020 from Mr. 

John Fiori, DelDOT’s Bicycle Coordinator, the following improvements were recommended: 

 

• Construct a 10-foot wide shared-use path (SUP) along both Mulberry Knoll Road property 

frontages. 

• Due to the increase in traffic, the existing roadway curve just south of “Road G” will need 

to be analyzed to determine if it meets current DelDOT standards and regulations for safety. 

If not, then this curve should be improved as part of any roadway improvements required 

along Mulberry Knoll Road. It would appear any improvements to the curve would be on 

the development side of the road. 

• There could be existing signal agreements at the intersection of Delaware Route 24 and 

Mulberry Knoll Road. It is assumed this site would have to enter into a signal agreement 

as well. Recommend contacting DelDOT Traffic for the existence of signal agreements. 

• There is a DelDOT project in the area under DelDOT Contract No. T201212201 – SR 24, 

Love Creek to Mulberry Knoll. Recommend contacting DelDOT concerning the status of 

the project. The site may also have to contribute towards DelDOT Contract No. 

T201212201. Recommend discussing with DelDOT Development Coordination Section. 

• The stormwater management area along Mulberry Knoll Road appears to be within the 

existing/proposed right-of-way/PE, in which they will need to be revised. 

• An internal connection(s) from the non-motorized facility along Mulberry Knoll Road is 

required. 

• Per the Development Coordination Manual (DCM) the site shall dedicate right-of-way per 

the roadway classification and establish a 15-foot wide permanent easement along the 

property frontages. 

• All entrance, roadway and/or intersection improvements required shall incorporate bicycle 

and pedestrian facilities. Per the DCM, if the right turn lane is warranted, then a bike lane 

shall be incorporated along the right turn lane; if a left turn lane is required any roadway 

improvements shall include a shoulder matching the roadway functional classification or 

existing conditions.  

 

Bicycle Level of Traffic Stress in Delaware: Researchers with the Mineta Transportation 

Institute developed a framework to measure low-stress connectivity, which can be used to evaluate 

and guide bicycle network planning. Bicycle LTS analysis uses factors such as the speed of traffic, 

volume of traffic, and the number of lanes to rate each roadway segment on a scale of 1 to 4, where 
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1 is a low-stress place to ride and 4 is a high-stress place to ride. It analyzes the total connectivity 

of a network to evaluate how many destinations can be accessed using low-stress routes. 

Developed by planners at the Delaware Department of Transportation (DelDOT), the bicycle Level 

of Traffic Stress (LTS) model will be applied to bicycle system planning and evaluation throughout 

the state. The Bicycle LTS for the roadways under existing conditions along the site frontage are 

summarized below. The Bicycle LTS was determined utilizing the map on the DelDOT Gateway.   

 

• Mulberry Knoll Road – LTS: 4 

 

Crash Evaluation 

 

Per the crash data included in the TIS from October 28, 2016 to November 28, 2019 and provided 

by the Delaware Crash Analysis Reporting System, a total of 266 crashes were reported within the 

study area. Of the 266 crashes reported: 

• 146 were rear-end, 46 were angle, and 36 were not collisions between two vehicles. 

• 40 incidents contained injuries and there was 1 fatality. 

• The fatal crash occurred along Delaware Route 24 and involved an angle incident with a 

vehicle failing to yield to right of way. 

• Out of the 36 incidents that were not collisions between two vehicles, 17 involved incidents 

with a deer. 

 

Previous Comments 

 

Comments provided by DelDOT during the Preliminary TIS review have been addressed in the 

Final TIS. 
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General HCS Analysis Comments 

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

 

1. Per DelDOT’s Development Coordination Manual, JMT used a heavy vehicle percentage of 

3% for each movement greater than 100 vph in the Case 2 and Case 3 future scenario analyses, 

unless the existing heavy vehicle percentage was greater than 3% or there was no significant 

increase of vehicles along that movement, in which case the existing heavy vehicle percentage 

was used for analysis of future scenarios. Whereas, the TIS used the existing heavy vehicle 

percentage for Case 1, Case 2 and Case 3 scenarios. 

 

2. Per DelDOT’s Development Coordination Manual and coordination with DelDOT Planning, 

JMT used a heavy vehicle percentage of 5% for each movement less than 100 vph along 

roadways for Case 1 conditions, whereas the TIS did not. 

 

3. Per DelDOT’s Development Coordination Manual, JMT utilized the existing PHF for the Case 

1 scenario and a future PHF for Cases 2 and 3 scenarios of 0.80 for roadways with less than 

500 vph, 0.88 for roadways between 500 and 1,000 vph, and 0.92 for roadways with more than 

1,000 vph or the existing PHF, whichever was higher. The TIS utilized the existing PHF for 

Case 1, Case 2 and Case 3 scenarios. 

 

4. JMT incorporated the unsignalized intersections as access points within the HCS files when 

conducting the signalized intersection analyses along Delaware Route 24 whereas the TIS did 

not. 

 

5. JMT incorporated the Proportion of Time Blocked within the unsignalized intersections 

analyses along Delaware Route 24 whereas the TIS did not. 

 

6. For all signalized intersection analyses along Delaware Route 24, JMT utilized a Arrival Type 

of 3 consistent with the existing traffic patterns during the AM, PM and Saturday peaks 

whereas the TIS utilized a Arrival Type of 4.  

 

7. For all the signalized intersections JMT utilized Field-Measured Phase Times whereas the TIS 

did not. 
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Table 2 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Site Entrance A/Mulberry Knoll Road 

(Sussex Road 284) 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3)       

Eastbound Site Entrance A Approach B (10.1) B (11.2) B (11.0) B (10.1) B (11.2) B (11.0) 

Westbound Site Entrance A Approach A (8.8) A (8.7) A (8.8) A (8.8) A (8.7) A (8.8) 

Northbound Mulberry Knoll Road Left 

Turn 
A (7.2) A (7.3) A (7.3) A (7.2) A (7.3) A (7.3) 

Southbound Mulberry Knoll Road Left 

Turn 
A (7.3) A (7.4) A (7.4) A (7.3) A (7.4) A (7.4) 

 

 

Table 3 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 

(T-intersection)1 

LOS per TIS LOS per JMT 

Site Entrance B/Mulberry Knoll Road 

(Sussex Road 284) 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3)       

Westbound Site Entrance B Approach A (9.5) A (9.0) A (9.2) A (9.5) A (9.0) A (9.2) 

Southbound Mulberry Knoll Road Left 

Turn 
A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) A (7.6) 

 

 

 

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

per vehicle, measured in seconds. 
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Table 4 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 
 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Mulberry Knoll Road (Sussex Road 

284)/Delaware Route 24  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Eastbound Delaware Route 24 Left Turn A (8.7) A (9.9) A (8.8) A (8.8) B (11.1) A (8.9) 

Westbound Delaware Route 24 Left Turn B (10.5) A (9.2) B (10.3) B (14.1) A (9.6) B (14.2) 

Northbound Mulberry Knoll Road 

Approach 
D (29.7) E (47.3) D (33.8) F (666.2) F (136.5) * 

Southbound Mulberry Knoll Road 

Approach 
B (14.8) C (23.7) F (693.2) F (101.4) D (27.9) * 

       
2027 without development (Case 2)       

Eastbound Delaware Route 24 Left Turn - - - A (9.3) C (19.6) B (11.2 

Westbound Delaware Route 24 Left Turn - - - B (12.7) B (11.3) C (21.1) 

Northbound Mulberry Knoll Road 

Approach 
- - - F (156.1) * * 

Southbound Mulberry Knoll Road 

Approach 
- - - * * * 

       
2027 without development (Case 2) with 

Improvement2 
      

Eastbound Delaware Route 24 Left Turn - - - A (9.3) C (13.5) B (11.2) 

Westbound Delaware Route 24 Left Turn - - - B (12.7) B (11.3) C (21.1) 

Northbound Mulberry Knoll Road  

Left Turn/Through Lane 
- - - F (669.6) * * 

Northbound Mulberry Knoll Road Right 

Turn 
- - - D (25.2) C (17.3) E (36.7) 

Northbound Mulberry Knoll Road 

Approach 
- - - F (121.8) * * 

Southbound Mulberry Knoll Road  

Left Turn/Through Lane   
- - - * * * 

Southbound Mulberry Knoll Road Right 

Turn 
- - - C (15.4) F (110.7) C (20.3) 

Southbound Mulberry Knoll Road 

Approach 
- - - F (902.1) * * 

*HCS reported delays of 1000 seconds per vehicle or more  

 

2 The improvement scenario includes to providing a shared left turn/ through lane and a channelized right turn along 

the northbound and southbound Mulberry Knoll Road. 
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Table 4 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Mulberry Knoll Road (Sussex Road 

284)/Delaware Route 24  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3)        

Eastbound Delaware Route 24 Left Turn - - - A (9.3) C (19.6) B (11.3) 

Westbound Delaware Route 24 Left Turn - - - B (13.6) B (12.6) D (29.6) 

Northbound Mulberry Knoll Road 

Approach 
- - - * * * 

Southbound Mulberry Knoll Road 

Approach 
- - - * * * 

       
2027 with development (Case 3) with 

Improvement 2       

Eastbound Delaware Route 24 Left Turn - - - A (9.3) B (19.6) B (11.3) 

Westbound Delaware Route 24 Left Turn - - - B (13.6) B (12,6) D (29.6) 

Northbound Mulberry Knoll Road  

Left Turn/Through Lane 
- - - * * * 

Northbound Mulberry Knoll Road Right 

Turn 
- - - E (47.8) C (20.5) E (73.7) 

Northbound Mulberry Knoll Road 

Approach 
- - - * * * 

Southbound Mulberry Knoll Road 

Left Turn/Through Lane   
- - - * * * 

Southbound Mulberry Knoll Road Right 

Turn 
- - - C (15.3) F (110.7) C (19.9) 

Southbound Mulberry Knoll Road 

Approach 
- - - * * * 

*HCS reported delays of 1000 seconds per vehicle or more 
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Table 4 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Mulberry Knoll Road (Sussex Road 

284)/Delaware Route 24 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 2) with 

Improvement Option I 3 
B (20.0) B (19.1) C (20.4) C (23.1) C (28.3) C (23.2) 

       

2027 with development (Case 3) with 

Improvement Option I 3 C (27.9) C (26.6) D (35.7) C (25.1) C (29.2) C (26.5) 

 

 

 

  

 

3 This scenario includes the improvements associated with the SR 24, Love Creek to Mulberry Knoll project (DelDOT 

Contract No. T201212201). The improvements include signalization of the intersection with a cycle length of 150 

seconds during the AM, PM and Saturday peaks and a protected/permissive left turn phase along each approach, the 

provision of two through lanes along eastbound and westbound Delaware Route 24, and the addition of a separate left 

turn lane and a shared through/right turn lane along northbound and southbound Mulberry Knoll Road. 
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Table 5 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 

(T-intersection)1 

LOS per TIS LOS per JMT 

Mulberry Knoll Road (Sussex Road 

284)/Cedar Grove Road (Sussex Road 

283) 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Westbound Cedar Grove Road Left Turn A (8.3) A (7.7) A (8.1) A (8.3) A (7.8) A (8.1) 

Northbound Mulberry Knoll Road 

Approach 
B (13.1) B (11.0) B (12.4) B (12.7) B (11.1) B (12.6) 

       

2027 without development (Case 2)        

Westbound Cedar Grove Road Left Turn A (8.7) A (8.1) A (8.7) A (8.6) A (8.1) A (8.8) 

Northbound Mulberry Knoll Road 

Approach 
C (17.9) B (13.8) C (18.5) C (16.2) B (14.0) C (18.9) 

       

2027 with development (Case 3)       

Westbound Cedar Grove Road Left Turn A (8.8) A (8.3) A (8.9) A (8.7) A (8.3) A (9.0) 

Northbound Mulberry Knoll Road 

Approach 
C (24.2) C (17.3) D (28.2) C (20.3) C (17.7) D (29.4) 
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Table 6 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Love Creek 

Elementary School/Beacon Middle 

School 4, 5 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1) C (26.3) B (15.6) A (8.4) D (39.9) C (28.3) D (39.8) 

       

2019 Existing (Case 1) with signal timing 

optimization 6 
- - - C (20.9) B (14.1) A (9.4) 

       

2027 without development (Case 2) B (19.4) B (12.7) A (2.4) C (25.3) E (62.4) E (70.2) 

       

2027 without development (Case 2) with 

signal timing optimization 7 - - - B (19.4) B (17.9) C (31.6) 

       

2027 without development (Case 2) with 

Improvement 7 
- - - B (16.6) B (11.1) A (6.3) 

       

2027 with development (Case 3) B (18.0) B (12.2) A (2.4) C (27.8) E (59.5) E (70.0) 

       

2027 with development (Case 3) with 

signal timing optimization 6 
- - - B (20.7) B (16.3) C (33.4) 

       

2027 with development (Case 3) with 

Improvement 7 - - - B (16.6) B (11.8) A (6.8) 

 

 

 

 

4 JMT utilized a cycle length of 150 seconds for AM and Saturday peaks consistent with DelDOT Timing plan whereas 

the TIS utilized a cycle length of 120 seconds.  
5 Both the TIS and JMT incorporated this intersection with the other signalized intersections along Delaware Route 

24 (with the exception of the Delaware Route 1 intersection) due to the signals operating with the same cycle lengths 

during the peak hours for Cases 2 and 3 conditions. JMT also did this for Case 1 conditions whereas the TIS did not.  
6 Signal timing optimization scenario include optimized splits while maintaining the existing cycle lengths. 
7 This scenario incorporates the SR 24, Love Creek to Mulberry Knoll DelDOT Improvement project (project no. 

T200411209) which adds an additional through lane along eastbound and westbound Delaware Route 24. 
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Table 7 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way 8 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Eastbound Delaware Route 24 Left Turn A (8.2) B (10.4) A (8.8) A (8.3) B (12.9) A (8.7) 

Westbound Delaware Route 24 Left Turn B (13.4) A (8.8) B (10.7) B (11.4) A (9.0) B (12.6) 

Northbound Williams Way Approach D (27.3) D (32.2) D (30.8) D (33.1) F (561.9) F (50.3) 

Southbound Spencer Lane Left Turn E (43.3) F (55.5) F (79.8) F (81.8) * F (232.7) 

Southbound Spencer Lane Right Turn B (11.1) C (18.2) B (11.9) B (10.7) C (16.7) B (10.5) 

Southbound Spencer Lane Approach E (35.3) E (46.2) F (57.2) F (64.1) * F (158.6) 

       

2027 without development (Case 2)       

Eastbound Delaware Route 24 Left Turn - - - A (8.9) C (20.2) B (10.5) 

Westbound Delaware Route 24 Left Turn - - - B (13.2) B (10.5) D (25.1) 

Northbound Williams Way Approach - - - F (83.8) * * 

Southbound Spencer Lane Left Turn - - - F (416.7) * * 

Southbound Spencer Lane Right Turn - - - B (12.1) D (31.7) C (15.2) 

Southbound Spencer Lane Approach - - - F (315.5) * * 

*HCS reported delays of 1000 seconds per vehicle or more 

  

 

 

 

 

 

 

8 JMT modeled the southbound Spencer Lane approach as a left turn and right turn lane consistent with the existing 

conditions whereas the TIS did not.  
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Table 7 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 2) with 

Improvement Option I 9 
      

Eastbound Delaware Route 24 Left Turn A (8.7) B (12.0) A (9.9) A (8.9) C (20.2) B (10.5) 

Westbound Delaware Route 24 Left Turn C (15.8) A (9.7) B (12.3) B (13.2) B (10.5) D (25.1) 

Northbound Williams Way Approach E (46.1) F (68.2) F (65.3) F (83.6) * * 

Southbound Spencer Lane Left Turn F (95.1) F (151.2) F (359.9) F (416.6) * * 

Southbound Spencer Lane Right Turn B (12.7) D (25.2) C (15.3) B (12.1) D (31.7) C (15.2) 

Southbound Spencer Lane Approach F (74.5) F (119.7) F (245.0) F (315.5) * * 

       
2027 with development (Case 2) with 

Improvement Option II 10       

Eastbound Delaware Route 24 Left Turn - - - A (8.2) B (13.5) A (8.5) 

Westbound Delaware Route 24 Left Turn - - - A (9.7) A (8.3) B (12.3) 

Northbound Williams Way Shared Left 

Turn/Through Lane 
- - - C (17.4) D (31.4) C (16.9) 

Northbound Williams Way Right Turn - - - A (9.8) A (9.7) C (16.0) 

Northbound Williams Way Approach - - - B (12.3) C (20.5) C (16.2) 

Southbound Spencer Lane Left Turn Lane - - - B (11.5) D (32.9) C (17.9) 

Southbound Spencer Lane Right Turn - - - A (8.9) C (17.5) B (10.3) 

Southbound Spencer Lane Approach - - - B (10.9) D (29.1) C (15.3) 

*HCS reported delays of 1000 seconds per vehicle or more 

 

 

9 This scenario incorporates the SR 24, Love Creek to Mulberry Knoll DelDOT improvement project (project no. 

T200411209) which includes the addition of a right turn lane along eastbound Delaware Route 24. 
10 This scenario includes providing an additional through lane along the eastbound and westbound Delaware Route 

24 approaches and a right turn lane along the eastbound Delaware Route 24 approach and configured northbound 

Williams Way as a shared left turn/through lane and a right turn lane.   
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Table 7 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 3)       

Eastbound Delaware Route 24 Left Turn - - - A (9.1) C (22.2) B (14.3) 

Westbound Delaware Route 24 Left Turn - - - B (14.9) B (11.0)) D (28.7) 

Northbound Williams Way Approach - - - F (252.8) * * 

Southbound Spencer Lane Left Turn - - - * * * 

Southbound Spencer Lane Right Turn - - - B (12.5) E (35.5) C (19.0) 

Southbound Spencer Lane Approach - - - * * * 

       
2027 with development (Case 3) with 

Improvement Option I 9       

Eastbound Delaware Route 24 Left Turn A (8.8) B (12.2) B (10.0) A (9.1) C (22.2) B (14.3) 

Westbound Delaware Route 24 Left Turn C (15.9) A (9.9) B (12.6) B (14.9) B (11.0) D (28.7) 

Northbound Williams Way Approach E (49.7) F (76.6) F (72.3) F (251.4) * * 

Southbound Spencer Lane Shared 

Left/Through Lane 
F (107.9) F (177.3) F (430.7) * * * 

Southbound Spencer Lane Right Turn B (13.2) D (26.0) C (15.7) B (12.5) E (35.5) C (19.0) 

Southbound Spencer Lane Approach F (84.2) F (139.5) F (292.4) * * * 

*HCS reported delays of 1000 seconds per vehicle or more 
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Table 7 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3) with 

Improvement Option II 10 
      

Eastbound Delaware Route 24 Left Turn - - - A (8.2) B (14.2) B (14.3) 

Westbound Delaware Route 24 Left Turn - - - A (9.3) A (8.5) B (12.8)) 

Northbound Williams Way Shared Left 

Turn/Through Lane 
- - - B (14.3) * D (31.0) 

Northbound Williams Way Right Turn - - - B (11.4) B (10.2) C (16.7) 

Northbound Williams Way Approach - - - B (12.3) * C (20.8) 

Southbound Spencer Lane Left Turn Lane - - - B (14.7) * D (35.0) 

Southbound Spencer Lane Right Turn - - - A (9.0) C (18.6) C (19.1) 

Southbound Spencer Lane Approach - - - B (13.3) * D (29.7) 

*HCS reported delays of 1000 seconds per vehicle or more 
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Table 7 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Roundabout 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way 11 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 2) - - - A (6.3) A (6.7) A (7.3) 

       

2027 without development (Case 3) - - - A (6.3) A (6.8) A (7.4) 

 

 

Table 7 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Spencer 

Lane/Williams Way 12 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 2) - - - A (8.1) B (11.2) B (10.0) 

       

2027 without development (Case 3) - - - B (10.9) B (11.4) B (11.1) 

 

 

 

 

 

 

 

11 This scenario includes providing a dual lane roundabout.   
12 This scenario includes providing a signal with a cycle length of 150 seconds during the AM, PM and Saturday peaks 

with a protected/permissive phase along eastbound and westbound Delaware Route 24 and split phase along 

northbound and southbound Spencer Lane and Williams Way. Additionally, the scenario configures the eastbound 

and westbound Delaware Route 24 approaches to contain one left turn lane, two through lanes, and one right turn lane. 
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Table 8 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Camp Arrowhead 

Road (Sussex Road 279)/Fairfield Road  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1) B (13.0) B (12.1) B (15.2) E (61.1) D (35.5) E (56.5) 

       

2019 Existing (Case 1) with signal timing 

optimization 13 
- - - B (18.6) B (15.7) C (21.9) 

       

2027 without development (Case 2) B (19.6) B (16.6) C (26.4) E (73.7) D (48.5) F (117.5) 

       

2027 without development (Case 2) with 

signal timing optimization 13 - - - B (19.5) B (18.9) C (35.3) 

       

2027 with development (Case 3) C (24.2) B (17.7) C (32.3) F (108.9) E (55.6) F (128.1) 

       

2027 with development (Case 3) with 

signal timing optimization 13 
- - - C (22.2) C (22.4) D (38.7) 

 

 

 

 

 

 

 

 

 

 

 

 

13 Signal timing optimization scenario includes optimized offset and splits while maintaining the existing signal cycle 

length. 
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Table 9 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 

(T-intersection)1 

LOS per TIS LOS per JMT 

Delaware Route 24/Jolyns Way (Sussex 

Road 289)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Westbound Delaware Route 24 Left Turn A (9.1) A (8.4) A (9.4) A (9.2) A (8.5) A (9.5) 

Northbound Jolyns Way Approach C (16.8) C (22.9) C (18.8) C (17.1) C (23.4) C (19.2) 

       

2027 without development (Case 2)       

Westbound Delaware Route 24 Left Turn A (9.7) A (9.0) B (10.3) A (9.8) A (9.0) B (10.4) 

Northbound Jolyns Way Approach C (21.1) E (35.8) D (26.8) C (21.5) D (33.5) D (27.4) 

       

2027 without development (Case 2) with 

Improvement 14 
      

Westbound Delaware Route 24 Left Turn - - - A (9.9) A (9.1) B (10.5) 

Northbound Jolyns Way Approach - - - C (17.6) C (22.0) C (19.5) 

       

2027 with development (Case 3)       

Westbound Delaware Route 24 Left Turn A (9.7) A (9.2) B (10.4) A (9.8) A (9.2) B (10.6) 

Northbound Jolyns Way Approach C (22.1) E (39.8) D (28.7) C (22.5) E (36.9) D (29.4) 

       

2027 with development (Case 3) with 

Improvement 14       

Westbound Delaware Route 24 Left Turn - - - A (9.9) A (9.3) B (10.7) 

Northbound Jolyns Way Approach - - - C (18.1) C (23.8) C (20.5) 

 

14 Improvement scenario includes providing an additional through lane along eastbound and westbound Delaware 

Route 24. 
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Table 10 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Plantation Road 

(Sussex Road 275)/Warrington Road 

(Sussex Road 275)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1) D (45.7) D (46.8) E (77.3) D (39.5) D (50.6) D (53.4) 

       

2019 Existing (Case 1) with signal timing 

optimization 15 
- - - D (35.4) D (44.6) D (43.9) 

       

2027 without development (Case 2) 16 - - - D (46.4) F (81.3) E (77.0) 

       

2027 without development (Case 2) with 

signal timing optimization 15,16 
- - - D (38.1) E (69.3) E (55.5) 

       

2027 without development (Case 2) with 

Improvement Option I 17 
- - - C (34.8) D (40.1) D (43.8) 

       

2027 without development (Case 2) with 

Improvement Option II 18 
C (33.4) D (35.4) D (38.6) C (32.9) D (35.3) D (37.8) 

       

2027 with development (Case 3) 16 - - - D (46.9) F (93.9) F (78.4) 

       

2027 with development (Case 3) with 

signal timing optimization 15,16 
- - - D (40.2) F (81.5) E (60.6) 

 

 

 

15 Signal timing optimization scenario includes optimized offset and splits while maintaining the existing cycle 

lengths. 
16 JMT conducted an analysis with the existing lane configurations. 
17 Improvement scenario incorporates with part of the DelDOT Henlopen TID (project no.  T201769002/T201966001) 

improvement for Delaware Route 24 intersection with Plantation Road (Sussex Road 275)/Warrington Road (Sussex 

Road 275) to add an extra through lane along the eastbound and westbound Delaware Route 24.  
18 This scenario incorporates with the SR 24, Love Creek to Mulberry Knoll DelDOT improvement project (project no. 

T200411209) to adding an additional through lane along the eastbound and westbound Delaware Route 24 as well as 

a shared left turn/through lane along the northbound and southbound of  Plantation Road (Sussex Road 

275)/Warrington Road (Sussex Road 275). 
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Table 10 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Plantation Road 

(Sussex Road 275)/Warrington Road 

(Sussex Road 275)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3) with 

Improvement I 17 
- - - C (34.6) D (40.7) D (42.3) 

       

2027 with development (Case 3) with 

Improvement II 18 C (33.2) D (36.2) D (39.8) C (31.9) D (37.6) D (37.7) 
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Table 11 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Lexus Way (Beebe 

Medical Center campus)/Colonial Oaks 

(Residence Inn) 19 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Eastbound Delaware Route 24 Left Turn A (8.0) A (9.1) A (8.5) A (8.0) A (9.1) A (8.6) 

Westbound Delaware Route 24 Left Turn B (10.5) A (8.5) B (10.3) B (11.3) A (8.6) B (12.0) 

Northbound Lexus Way Left Turn E (46.5) F (72.2) E (48.9) F (66.1) F (100.7) F (115.9) 

Northbound Lexus Way Right Turn B (14.5) B (13.4) C (18.4) B (13.5) B (12.5) C (19.7) 

Northbound Lexus Way Approach C (24.3) E (37.1) C (24.0) D (29.7) E (48.1) E (37.2) 

Southbound Colonial Oaks Approach C (24.0) A (0.0) B (11.7) D (29.6) A (0.0) B (11.6) 

       

2027 without development (Case 2)       

Eastbound Delaware Route 24 Left Turn - - - A (8.2) A (9.9) A (9.5) 

Westbound Delaware Route 24 Left Turn - - - B (12.8) A (9.2) C (15.8) 

Northbound Lexus Way Left Turn - - - F (135.5) F (732.6) * 

Northbound Lexus Way Right Turn - - - C (18.2) C (15.0) D (31.4) 

Northbound Lexus Way Approach - - - F (54.1) F (304.6) F (322.9) 

Southbound Colonial Oaks Approach - - - E (46.9) A (0.0) B (13.7) 

*HCS reported delays of 1000 seconds per vehicle or more 

 

 

 

 

 

 

19 JMT modeled the eastbound Delaware Route 24 as a shared left turn/through lane and right turn lane, and 

northbound Lexus Way as a left turn lane and right turn lane to be consistent with the existing conditions whereas the 

TIS did not. 
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Table 11 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 
Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Lexus Way (Beebe 

Medical Center campus)/Colonial Oaks 

(Residence Inn)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 2) with 

Improvement 20 
      

Eastbound Delaware Route 24 Left Turn A (8.2) A (9.9) A (9.1) A (8.2) A (9.9) A (8.6) 

Westbound Delaware Route 24 Left Turn B (11.9) A (8.9) B (11.2) B (10.9) A (8.0) B (10.4) 

Northbound Lexus Way  

Left Turn/Through Lane 
F (66.8) F (64.9) F (59.6) E (41.3) B (14.0) B (14.9) 

Northbound Lexus Way Right Turn B (12.2) B (11.7) B (13.5) A (9.2) B (10.1) B (13.5) 

Northbound Lexus Way Approach D (29.0) D (32.2) C (21.9) C (19.0) B (11.7) B (13.8) 

Southbound Colonial Oaks Approach C (20.0) A (0.0) B (10.7) B (14.1) A (0.0) A (8.9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 The improvement scenario contains the lane configurations associated with the SR 24, Mulberry Knoll to Delaware 

Route 1 DelDOT improvement project (project no. T200411209). This includes adding an extra through lane along 

eastbound and westbound Delaware Route 24, adding a left turn lane along eastbound Delaware Route 24 and 

configuring northbound Lexus Way as a shared left turn/through lane and a right turn lane.  
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Table 11 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 
Unsignalized Intersection  

Two-Way Stop Control 1 LOS per TIS LOS per JMT 

Delaware Route 24/Lexus Way (Beebe 

Medical Center campus)/Colonial Oaks 

(Residence Inn)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 with development (Case 3)       

Eastbound Delaware Route 24 Left Turn - - - A (8.2) B (10.3) A (9.7) 

Westbound Delaware Route 24 Left Turn - - - B (13.7) A (9.5) C (17.4) 

Northbound Lexus Way Left Turn - - - F (221.0) * * 

Northbound Lexus Way Right Turn - - - C (20.0) C (15.6) E (37.3) 

Northbound Lexus Way Approach - - - F (81.6) F (487.7) F (674.2) 

Southbound Colonial Oaks Approach - - - F (64.3) A (0.0) B (14.5) 

       
2027 with development (Case 3) with 

Improvement 20       

Eastbound Delaware Route 24 Left Turn A (8.2) B (10.3) A (9.3) A (8.2) B (10.3) A (8.7) 

Westbound Delaware Route 24 Left Turn B (12.4) A (9.1) B (11.5) B (11.2) A (8.1) B (10.9) 

Northbound Lexus Way  

Left Turn/Through Lane 
F (80.8) F (86.0) F (68.2) E (41.0) C (15.1) C (15.5) 

Northbound Lexus Way Right Turn B (12.6) B (12.0) B (13.9) A (9.3) B (10.6) B (14.2) 

Northbound Lexus Way Approach D (33.5) E (41.8) C (23.7) C (19.0) B (12.4) B (14.4) 

Southbound Colonial Oaks Approach C (21.4) A (0.0) B (11.0) B (13.4) A (0.0) A (9.0) 
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Table 11 (continued) 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Lexus Way (Beebe 

Medical Center campus)/Colonial Oaks 

(Residence Inn)  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2027 without development (Case 2) with 

Improvement Option I 21 
- - - A (8.1) B (14.7) A (8.7) 

       

2027 with development (Case 3) with 

Improvement Option I 21 - - - A (9.8) B (15.2) B (10.4) 

 

  

 

21This scenario incorporates the SR 24, Mulberry Knoll to Delaware Route 1 DelDOT improvement project (project 

no. T200411209) to signalize the intersection, install an additional through lane along eastbound and westbound 

Delaware Route 24 as well as a left turn lane along eastbound Delaware Route 24, and configure the northbound 

approach to have a shared left turn/through lane and right turn lane. The northbound and southbound approaches 

would operate as split phase with protected and permissive left turn phasing along Delaware Route 24. A cycle length 

of 150 seconds would be utilized as well. 
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Table 12 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Unsignalized Intersection  

Two-Way Stop Control 

(T-intersection)1 

LOS per TIS LOS per JMT 

Delaware Route 24/Bryn Mawr Drive 22 
Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1)       

Eastbound Delaware Route 24 Left Turn A (8.6) A (9.1) A (8.6) A (8.3) A (9.0) A (8.6) 

Southbound Bryn Mawr Drive Approach B (14.8) C (19.3) C (19.3) B (13.7) C (17.5) C (18.6) 

       

2027 without development (Case 2)       

Eastbound Delaware Route 24 Left Turn A (8.9) B (10.0) A (9.3) A (8.7) A (9.7) A (9.1) 

Southbound Bryn Mawr Drive Approach C (17.4) D (27.1) D (26.9) C (15.2) C (23.1) D (25.0) 

       

2027 with development (Case 3)       

Eastbound Delaware Route 24 Left Turn A (9.0) B (10.3) A (9.5) A (8.8) A (10.0) A (9.3) 

Southbound Bryn Mawr Drive Approach C (18.4) D (30.9) D (30.2) C (15.9) D (26.0) D (27.8) 

 

  

 

22 JMT modeled southbound Mawr Drive approach right turn as a channelized right turn lane to be consistent with 

existing condition whereas the TIS did not.  



Detailed TIS Review by: 

Johnson, Mirmiran, & Thompson  

Estates at Mulberry Knoll  February 10, 2021 

  Page 43 

 

Table 13 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 24/Rehoboth Mall 

Service Road/Hudson Way  

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1) A (5.5) A (9.9) A (9.1) B (11.2) B (16.5) B (15.1) 

       

2027 without development (Case 2) A (5.9) B (12.7) A (8.6) B (13.0) B (15.7) B (15.3) 

       

2027 with development (Case 3) A (5.8) B (12.4) A (8.3) B (13.1) B (15.5) B (15.1) 
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Table 14 

Peak Hour Levels Of Service (LOS) 

Based on Traffic Impact Study for Estates at Mulberry Knoll 

Report Dated: April 2020 

Prepared By: The Traffic Group, Inc. 

 

Signalized Intersection 1 LOS per TIS LOS per JMT 

Delaware Route 1/Delaware Route 24 23, 

24,  25, 26 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

Weekday 

AM 

Weekday 

PM 

Saturday 

Peak 

2019 Existing (Case 1) B (15.5) B (18.4) B (17.7) B (16.2) B (17.5) B (17.1) 

       

2027 without development (Case 2) B (18.1) C (30.2) C (21.5) B (17.6) C (21.6) B (19.8) 

       

2027 with development (Case 3) B (19.0) D (36.6) C (23.4) B (18.2) C (24.7) C (21.0) 

 

 

23 JMT included storage lengths for the left and right turn lanes along the eastbound Delaware Route 24 approaches 

consistent with the existing storage lengths whereas the TIS did not.  
24 JMT utilized a saturation flow rate of 1,900 to be consistent with existing traffic patterns whereas the TIS utilized 

a saturation flow rate of 1,750. 
25 JMT utilized the Yellow times, Red Clearance times, and offsets consistent with the DelDOT timing plan whereas 

the TIS did not.   
26 JMT utilized a cycle length of 150 seconds during the PM peak hour consistent with the DelDOT timing plans 

whereas the TIS utilized a cycle length of 120 seconds.   
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Appendix 8 – Sewer Concept Evaluation Study 

Sussex County Engineering Department – November 25, 2019 





 

 

 

 

 

SEWER SERVICE CONCEPT EVALUATION (SSCE) 
UTILITY PLANNING DIVISION 

 
Applicant: Morris & Ritchie Associates, Inc 

Date:   11/25/2019 

Reviewed by: Chris Calio 

Agreement #:1141 

Project Name: Estates At Mulberry Knoll 

Tax Map & Parcel(s): 334‐18.00‐43.00 

Sewer Tier: Tier 2 ‐ Sussex County Planning Area 

Proposed EDUs: 319 

Pump Station(s) Impacted: Mulberry Knoll pump station, PS193 & PS 210 

List of parcels to be served, created from the base parcel: N/A 

List of additional parcels to be served (Parcels required for continuity must be served with 

infrastructure):N/A 

Connection Point(s): Mulberry Knoll Pump Station to be constructed off Mulberry Knoll Road 

Use of Existing Infrastructure Agreement required?  Yes ☒ or No ☐ 

Annexation Required? Yes ☒ or No ☐ 

Easements Required? Yes ☒ or No ☐ 

Fee for annexation (based on acreage):$2,500 (Greater than 150.00 Acres) 

Current Zoning: AR‐1 Zoning Proposed: AR‐1 

Acreage: 166.83 +/‐ 



 

Additional Information: Sussex County is currently in design of a new pump station off Mulberry 

Knoll Road. 

 

 

 

* No capacity is guaranteed until System Connection Fees are paid 

All gravity sewers with three (3) or more minor branches shall be designed at minimum 

slope and maximum depth.  

 

Once Construction Drawings are completed with all of the above information satisfied, 

please submit to: 

Sussex County Public Works Department 
2 The Circle 
P.O. Box 589 
Georgetown DE 19947 
 
CC: John Ashman 
  Jayne Dickerson 
  Michael Brady 
  Noell Warren 
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Appendix 9 – Endangered Species Review 

U.S. Fish & Wildlife Service, July 21, 2020 

DNREC, July 29, 2020 
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July 21, 2020
Scenic Manor



July 21, 2020

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Chesapeake Bay Ecological Services Field Office
177 Admiral Cochrane Drive
Annapolis, MD 21401-7307

Phone: (410) 573-4599 Fax: (410) 266-9127
http://www.fws.gov/chesapeakebay/

http://www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html

In Reply Refer To: 
Consultation Code: 05E2CB00-2020-SLI-1535 
Event Code: 05E2CB00-2020-E-04274  
Project Name: Scenic Manor
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. This species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

http://www.fws.gov/chesapeakebay/
http://www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html
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▪
▪
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A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Wetlands
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Chesapeake Bay Ecological Services Field Office
177 Admiral Cochrane Drive
Annapolis, MD 21401-7307
(410) 573-4599
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Project Summary
Consultation Code: 05E2CB00-2020-SLI-1535

Event Code: 05E2CB00-2020-E-04274

Project Name: Scenic Manor

Project Type: DEVELOPMENT

Project Description: The site is located east and west of Mulberry Knoll Road in the Lewes 
area of Sussex County, Delaware. The subject site is identified as Parcel 
34-18.00-4.00 and encompasses approximately 170 acres.

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/38.701431869140265N75.14320854082659W

Counties: Sussex, DE

https://www.google.com/maps/place/38.701431869140265N75.14320854082659W
https://www.google.com/maps/place/38.701431869140265N75.14320854082659W
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1.

Endangered Species Act Species
There is a total of 0 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

1

https://www.fisheries.noaa.gov/
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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▪

▪
▪
▪
▪

▪
▪
▪
▪
▪
▪
▪
▪

▪

Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

ESTUARINE AND MARINE DEEPWATER
E1UBL

ESTUARINE AND MARINE WETLAND
E2EM1N
E2EM1Nd
E2SS1P
E2USN

FRESHWATER FORESTED/SHRUB WETLAND
PFO1/3R
PFO1C
PFO1E
PFO1R
PSS1T
PSS1A
PSS1C
PSS1R

RIVERINE
R1UBV

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=E1UBL
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=E2EM1N
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=E2EM1Nd
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=E2SS1P
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=E2USN
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1/3R
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1C
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1E
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PFO1R
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PSS1T
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PSS1A
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PSS1C
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PSS1R
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R1UBV
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OFFICE OF THE 

SECRETARY 

DEPARTMENT OF NATURAL RESOURCES AND 

ENVIRONMENTAL CONTROL 
RICHARDSON & ROBBINS BUILDING 

89 KINGS HIGHWAY 

DOVER, DELAWARE 19901 

 

 

PHONE 

(302) 739-9000 

29 July 2020 
 
Micah Hunter-Goskie 
Geo-Technology Associates, Inc.  
3445-A Box Hill Corporate Center Dr. 
Abingdon, MD 21009 
   
Re: GTA 2020 Scenic Manor; Tax Parcel # 334-18.00-43.00 
 
Dear Mr. Hunter-Goskie, 
 
Thank you for contacting the Species Conservation and Research Program (SCRP) about information on 
rare, threatened and endangered species, unique natural communities, and other significant natural 
resources as they relate to the above referenced project. 
 
State Natural Heritage Site 
A review of our database indicates that there are currently no records of state-rare or federally listed 
plants, animals, or natural communities at this project site. As a result, this project does not presently lie 
within a State Natural Heritage Site, nor does it lie within a Delaware National Estuarine Research 
Reserve – two criteria that are used to identify “Designated Critical Resource Waters” in the Army Corps 
of Engineers (ACOE) Nationwide Permit General Condition No. 22. A copy of this letter shall be included 
in any permit application or pre-construction notification submitted to the Army Corps of Engineers for 
activities on this property. 
 
Rare, Threatened, and Endangered species 

A review of our database indicates that the following state rare, and Species of Greatest Conservation 

(SGCN1) may occur at or adjacent to the parcel. 

 
1 Species of greatest conservation need (SGCN) are indicative of the overall diversity and health of the State’s wildlife resources. 
Some may be rare or declining, others may be vital components of certain habitats, and still others may have a significant 
portion of their population in Delaware. SGCN are identified in the Delaware Wildlife Action Plan (DEWAP) which is a 
comprehensive strategy for conserving the full array of native wildlife and habitats-common and uncommon- as vital 
components of the state’s natural resources. Congress challenged the states to demonstrate comprehensive wildlife 
conservation. Delaware, along with all of the other States, territories and the District of Columbia are working to implement 
their wildlife action plans.  This document can be viewed via the Division of Fish and Wildlife’s website at 
http://www.fw.delaware.gov/dwap/Pages/default.aspx. 

http://www.fw.delaware.gov/dwap/Pages/default.aspx
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Scientific Name Common Name Taxon 

State 

Rank2 

State 

Status3 

SGCN 

Tier4 

Ambystoma tigrinum tigrinum Eastern Tiger Salamander Amphibian S1 E Tier 1 

 

The Tiger Salamander (Ambystoma tigrinum tigrinum) occurs in moist, often sandy, deciduous, 

coniferous or mixed woodlands with adequate wetlands for breeding, such as coastal plain ponds. This 

species spends most of its life cycle underground and is rarely encountered except during breeding 

periods and when recently transformed sub-adults leave their larval pools. Egg masses are laid 

underwater during the winter. Larvae hatch in about four weeks and then transform into sub-adults. 

Availability of fishless breeding pools and adequate upland forested buffers around those pools is critical 

for this species.  

 

Leaving the forest intact would be the most beneficial to species that may utilize the habitats in and 

around the project area. In lieu of that option, we offer the following recommendations that, if 

implemented, will reduce negative impacts to wildlife and their habitats:   

 

1) Tree clearing should be restricted to the areas that are absolutely necessary for the footprint of 
homes and infrastructure.  

2) Due to the difficulty that small animals (i.e. salamanders) have climbing vertical curbs, we 
recommend designing the development to exclude curbs. Our state herpetologist is concerned 
that if the state endangered tiger salamanders are using the seasonal ponds located on the 
project site, they will not be able to cross curbed roads during the breeding season. 

 
2 State Rank: S1- extremely rare within the state (typically 5 or fewer occurrences); S2 - very rare within the state (6 to 20 

occurrences); S3 -rare to uncommon in Delaware, B - Breeding; N - Nonbreeding; SX - Extirpated or presumed extirpated from 

the state.  All historical locations and/or potential habitat have been surveyed; SH - Historically known, but not verified for an 

extended period (usually 15+ years); there are expectations that the species may be rediscovered; SE - Non-native in the state 

(introduced through human influence); not a part of the native flora or fauna., SNR - not yet ranked in Delaware, SNA -

occurrences in DE of limited conservation value, **of concern due to a restricted range;  SU - Status uncertain within the state.  

Usually an uncommon species which is believed to be of conservation concern, but there is inadequate data to determine the 

degree of rarity. 

3 State Status: E - Endangered, i.e. designated by the Delaware Division of Fish and Wildlife as seriously threatened with 

extinction in the state pursuant to State of Delaware Code (7 Del. §601 et seq.) and implementing regulation (Title 7, 3900, 16.0 

Endangered Species) ; n/a-plants are not included in Title 7. NL - Not Listed  

4 SGCN Tiers:  Tier 1 SGCN are those that are most in need of conservation action on order to sustain or restore their 
populations.  They are the focus of the DEWAP, which is based on analyzing threats to their populations and their habitats, and 
on developing conservation actions to eliminate, minimize or compensate for these threats. Tier 2 SGCN are also in need of 
conservation action, although not with the urgency of Tier 1 species.  Their distribution across the landscape will help 
determine where DEWAP conservation actions will be implemented on the ground. n/a-not applicable. Plant species of concern 
are not addressed in the DEWAP. Tier 3 These species are for the most part still relatively common in Delaware, but are listed 
as SGCN for various reasons, including documented population declines, high responsibility of the Northeast region for the 
global population, or continued need for monitoring and/or management. This tier also includes non-breeding species that are 
uncommon in Delaware. 
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3) To avoid attracting reptiles and other amphibians to the proposed stormwater management 
ponds in the center of the development, we recommend installing stormwater ponds adjacent 
to the forests on site, far from the above mentioned ponds as possible.  

4) Reptile and amphibian species need predator-free ponds in order to survive and reproduce 
successfully. Therefore, we recommend allowing the stormwater management ponds to dry up 
seasonally so that fish (predators) are not capable of inhabiting these systems.  

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

Rare and Unique Natural Communities  

According to our database, the forested wetlands on the project parcel support potential old-growth 

forest in that it has not been cleared since at least 1937 (the year of the oldest aerial image we have on 

file). This potential old growth forest has been identified as core wildlife habitat by the Delaware 

Ecological Network (DEN), which is habitat that is defined as containing relatively intact natural 

ecosystems and is of high-quality for native plants and animals. The DEN is a statewide conservation 

network developed using GIS and field collected datasets that help to identify and prioritize ecologically 

important areas for natural resource protection, including areas of especially high quality that support 

rare species. 

 

Nesting/Breeding Bird Concerns 

Based on aerial images, this site appears to have wetland habitat which could support sensitive marsh 

bird species including SGCN species such as Saltmarsh Sparrow and Black Rail. However, since SCRP does 

not have any records from this exact location, we would like to request a site visit to survey for potential 

breeding marsh birds. Please see the “Site Visit Request” section below for additional details.  

 

To reduce impacts to ground-nesting marsh birds, it would be optimal if work activities are completed 

prior to April 1st or after July 31st. In the event that project activities extend past April 1st the following 

contingency plan could minimize direct impacts: 

 

A qualified biologist should be on-site to determine if and when marsh birds have begun establishing 

territories and/or nesting.  

 

If it is determined that nesting activity has not taken place yet: 

 

1) To minimize impacts to shrub/scrub-nesting birds, selective clearing of woody vegetation that could 

be used for nesting and is within the footprint of immediate disturbance is recommended. This may 

discourage birds from constructing nests in habitat that will be impacted by the project anyway.   

2) To minimize impacts to ground-nesting birds, place construction matting within the area of 

immediate disturbance. This would prohibit nesting in the project area and therefore, reduce the chance 

of destroying established nests, eggs and/or chicks.  
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If nesting activity has taken place and/or nests are found within 50ft of the project area:  

 

1) Work activities should cease and Henrietta Bellman should be contacted at (302) 612-6197 (cell) for 

further recommendations.   

 

Note: If nesting activities of a Species of Conservation Concern (S1 and S2) have begun and a nest is 

within the area of disturbance or so close that abandonment is likely, work activities may have to cease 

until young are fledged or nesting attempt fails.  

 
Site Visit Request  

In order to provide informed, up-to-date comments, our Division scientists request the opportunity to 

conduct a survey to evaluate habitat and the site’s potential to support additional species of concern. In 

particular, we would appreciate being able to conduct the survey during the breeding season for Eastern 

Tiger Salamander (January through February) and the breeding/territory-establishment season for 

marsh birds (April through June).  The surveys will be conducted at no expense to the landowner. In the 

event that authorizations will be needed from DNREC's Coastal Management Program and/or Wetlands 

and Subaqueous Lands Section, they may request complete and up-to-date information from the 

Species Conservation and Research Program as part of their review. Therefore, granting access to the 

site may increase the efficiency of the State authorization process. The landowner is welcome to join 

SCRP staff during the site visit, as it could also be a good opportunity to discuss options for minimizing 

impacts. Please contact me at (302) 223-2446 or at Brian.Galvez@delaware.gov if the applicant should 

grant a site visit. 

 
We are continually updating our records on Delaware’s rare, threatened and endangered species, 
unique natural communities, and other significant natural resources. If the start of the project is delayed 
more than a year past the date of this letter, please contact us again for the latest information. 
 
Please feel free to contact me with any questions or if you require additional information. 
 
 
Sincerely, 
 

 
 
Brian Galvez  
Environmental Review Coordinator 
Phone: (302) 223-2446 
6180 Hay Point Landing Road 
Smyrna, DE 19977 
 
 

(See invoice on next page)  
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INVOICE - PAYMENT DUE 
 
It is our policy to charge a fee for this environmental review service.  This letter constitutes an invoice 
for $35.00 ($35.00/hour for a minimum of one hour).  Please make your check payable to “Delaware 
Division of Fish and Wildlife” and submit to: 
 

DE Division of Fish and Wildlife 
89 Kings Hwy. 
Dover, DE  19901 
ATTN: Brandi Henderson 

 
 

In order for us to properly process your payment, you must reference  
 “GTA 2020 Scenic Manor” on your check. 

 
cc: Brandi Henderson, Fish and Wildlife Accounting Specialist; Code to 72900    

 





x 
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Abstract 
 
The property known as the Estates at Mulberry Knoll, tax parcel 3-34 18 43, Sussex County 
Delaware, is being planned for development.  Of concern, is the potential for archaeological sites to 
exist on the property.  This study, conducted by Edward Otter, Inc. was designed to determine the 
presence or absence of archaeological sites within the development tract.  Archaeological survey 
consisting of controlled surface collection and regularly spaced shovel tests identified six 
archaeological sites on the property.  These sites range in age from Middle Archaic to the mid-20th 
century.  It is recommended that additional archaeological work be conducted at five of the sites 
prior to development. 
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INTRODUCTION 
 
The property known as the Estates at Mulberry Knoll, tax parcel 3-34 18 43, Sussex County Delaware, 
is being planned for development.  One of the potential issues is the potential for archaeological sites 
to exist on the property.  This study, conducted by Edward Otter, Inc. was designed to determine the 
presence or absence of archaeological sites within the development tract. 
 
Project Location and Setting 
 
The Mulberry Knoll property consists of two agricultural fields located on both sides of Mulberry 
Knoll Road (Figure 1).  Arnell creek forms the eastern boundary of the property and Dorman Branch 
is to the west.  To the south is the Mulberry Knoll subdivision and to the north are other agricultural 
fields.  The parcel measures about 170 acres.   
 
Elevations on the property range from near sea level to 15 feet above mean sea level.  Soils on the 
parcel are mostly Downer sandy loam 2 to 5 percent slopes and Greenwich loam 0 to 2 percent slope.  
These are well drained soils that are considered prime farmland.  There are two wet depressions on 
the property that may be geologic features known as Bay/Basins.  The proximity of the well-drained 
soils adjacent to the streams and bay/basin figures suggests there is a high probability of finding 
archaeological sites on the property.   
 
SCOPE OF WORK 
 
The goal of a Phase I archaeological survey is to determine if archaeological sites exist within the given 
project area.  Various methods are used, depending on terrain and vegetation to determine site 
locations.  Also, as part of locating sites, the boundaries of any identified sites can be determined.  
Artifacts found at sites provide evidence for the age and function of the sites.  It was the goal of this 
study to provide all of this information for any site discovered on the property. 
 
RESEARCH DESIGN  
 
This project consisted of archival research and archaeological field investigation. Archival research is 
used to develop a history of the region and the particular land involved in the study.  It is possible to 
identify potential archaeological site locations through historic record research.   
 
Archival Study 
 
Archival research involved the examination of land records to build a chain of title since the arrival of 
Europeans.  This assists in establishing a context for the property and can identify specific areas of 
archaeological potential.  During this work wills, orphans court, census records, tax assessments and 
other records are routinely consulted.  These records fill gaps between deeds and provide genealogical 
information necessary to follow in-family land transfers.  Should archaeological sites be located, this 
research provides information on site occupants and a context for the interpretation of the finds. 
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Figure 1.  Project Location.  U.S.G.S. topographic map, Fairmount Quadrangle 
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Field Methods  
 
Archaeological field work consisted of two strategies, surface survey within plowed fields and shovel 
test excavations within wooded areas.  Those wooded areas not to be impacted by development due 
to design setbacks or other environmental factors were not included within the field survey area.   
 
The initial step for the field survey was to establish a grid coordinate system for the property.  A base 
point was arbitrarily established by placing a rebar in the ground.  This point was designated N2500 
E2500.  A total station was then placed over this point.  Estimating north, the station was 0-set and 
additional data points were established with rebar or wooden stakes.  Grid coordinates were assigned 
based on distance and direction from the initial data point.   
 
This grid system was extended through the wooded area to be tested using wooden stakes at major 
junction points.  Tape measures were then used to complete the 50-foot grid for the shovel tests 
(Figure 2).  Within the fields, a few points were established as secondary datum.  These served as total 
station set points from which artifact locations could be recorded. 
 
Surface survey within the fields was conducted after the fields had been plowed and disked and a 
substantial rain had fallen (Figure 3).  Archaeologists then walked the field in approximately 10-foot 
intervals and placed pin flags on all identified artifacts.  The total station was set over the various 
secondary datum points within the fields and, using a data collector, the artifact locations were 
recorded along with an artifact description.  Certain artifacts such as projectile points, prehistoric 
ceramics, and unusual or significant historic artifacts were collected but most artifacts were left in the 
field. 
 
Shovel Tests were dug by hand on the 50-foot grid that had been established.  Soils were removed in 
stratigraphic layers and screened through ¼-inch mesh hardware cloth to recover any artifacts that 
might be present.  The soil profile from each unit was recorded including Munsell color and texture.  
Any artifacts recovered were bagged and removed to the laboratory for analysis and curation.   
 
In instances where artifacts were recovered, radial shovel tests were dug on 25-foot intervals.  These 
expanded until all surrounding tests were negative.  The result is that any area containing artifacts was 
tested on a 25-foot grid.  This provides a more precise determination of site boundaries.   
 
Laboratory Work 
 
Artifacts removed to the laboratory are cleaned and cataloged. Cataloging terminology varies between 
prehistoric and historic artifacts but in all cases, when possible, artifact types are defined.  Analysis of 
the material by location and type provides data that helps define the age and function of archeological 
sites.  Once cataloged, the material is packaged for curation according to guidelines provided by the 
Delaware Office of Historical and Cultural Affairs.  It is anticipated that the materials will be placed 
with Delaware State Museums for permanent curation.  
 
All artifacts are cataloged by provenience from which they were recovered.  Prehistoric artifacts are 
further cataloged according to their material and function.  Type names are assigned where possible.  
Historic period artifacts are also cataloged by material.  Additional categories might include function, 
color, form (for glass and ceramic containers), and type.   
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Figure 2.  Flagged Shovel Test Locations with the Woods 

Figure 3. Plowed Field 
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CULTURAL HISTORY 
 
Humans have occupied the North American continent for at least 15,000 years. The span of human 
existence is divided into two eras, prehistoric and historic. The historic era is equivalent to the time of 
Euro-American occupation. The prehistoric period is divided into periods and sub-periods. Delaware 
and Maryland use different names and dates for these divisions. Presented here is a sort of hybrid of 
these.  
 
Prehistoric Era 
 
Extensive research has been conducted over the last half-century providing information about the 
people living in the Middle Atlantic region for the last 15000 years. Recent work has raised the 
possibility of pushing the earliest occupation date back as far as 20,000 years ago.  
 
Paleo I (Pre-Clovis 20000+ - 13500 B.C.) 
 
Within the last decade or so, sites such as Cactus Hill in Virginia (McAvoy & McAvoy 1997) Gault 
Site in Texas (Waters et al 2011), and Miles River in Talbot County, Maryland (Lowery et al 2010) 
provide strong evidence for the sites with these early dates. This period is called Pre-Clovis and sites 
are still controversial.  
 
The closest thing to a temporally diagnostic artifact for this period is the bi-point. At least eight sites 
from Delmarva have produced bi-points. Most of these have been from submerged contexts (Stanford 
et al 2014). Associated with bi-points is a tool kit including choppers, scrapers, and prismatic blades. 
The Miles Point site in Talbot County produced prismatic blades (Lowery 2007; Lowery et al 2010). 
These artifacts were recovered from a loess deposit dated between 40,000 and 20,000 years bp (Wah, 
Lowery & Wagner 2012). 
 
Paleo II (13500 - 8000 BC)  
 
On Delmarva the Paleo II can be subdivided into three periods based on projectile point forms. The 
oldest is Clovis, followed by mid-paleo points, and lastly Hardaway and Dalton points. Clovis and 
mid-paleo points are characteristically fluted and are distinguished by their size and thickness. Mid-
paleo are smaller and thinner than Clovis and at least some fit the definition of the Crowfield type. 
Dalton points have well defined shoulders and a deep notch in their base.  
 
Geomorphologic analysis indicates the Clovis period is at or before the onset of the Younger Dryas. 
The Younger Dryas was a period in which global temperatures abruptly dropped after a period of 
warming. Clovis aged sites have been associated with the Tilghman paleosol (Wah, Lowery & Wagner 
2012:39). This paleosol is buried under a significant loess deposit (Paw Paw Loess). The Paw Paw 
Loess covers a large portion of the Maryland section of Delmarva and part of Delaware with the 
greatest thickness on the western shoreline of the Peninsula. The source for the sediment is thought 
to be the ancestral Susquehanna Channel (Wah, Lowery & Wagner 2012: 37). Sediment thickness is 
greatest near the source and generally less than 1.8 meters. Exceptions to this are locations on the east 
side of confluences and major waterways. Presumably these bodies contributed sediment that settled 
locally.  
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Across Delmarva, the different types of paleo points are found together on the same sites. This 
suggests a similarity in subsistence/settlement patterns. Geographic settings have changed 
significantly since Paleo II times with large amounts of aeolian deposition and stream modifications 
so that present conditions may not reflect what the setting once was. Many of these sites are found 
eroding from the shoreline and it is likely that the Paw Paw loess deposits conceal a number of these 
sites.  
 
Paleoindian points have been found in many places along the shoreline where erosion has cut through 
the loess deposits. Paleo points have been near Eldorado and another on the Nanticoke near Riverton. 
In Delaware, there is a cluster on the upper portion of the Marshyhope west of Greenwood (Custer 
1989:94). The numbers of points found in the interior of the peninsula may be related to the lack of 
Paw Paw loess leaving Paleoindian age soils closer to the surface.  
 
Most stone tools found from the Paleo-Indian Period are associated with the processing of foods and 
other raw materials acquired through these activities. The tool kit typically contained projectile points 
for the killing and butchering of animals, biface blades for butchering and for the manufacture of 
other multi-purpose bifacial tools, and flaked tools for various purposes such as working bone, antler, 
or hide (Raber 1985; Custer 1989, 1996).  
 
Paleo-Indian culture is interpreted as consisting of small mobile groups subsisting through hunting, 
fishing, and gathering. A correlation has been noted between paleoindian site locations and specific 
resource areas, notably quarries (Gardner 1974, 1977; Raber 1985; Kraft 1986; Ritchie 1969). There 
are no primary outcrops of lithics on Delmarva only cobble deposits. These include high quality 
material and are peppered across the region. On Delmarva, there appears to be a correlation with 
spring heads and streams (Lowery 2002: 67). These, too, are spread across Delmarva. The low relief 
of much of Delmarva results in a uniform mosaic of environmental niches. Small changes in elevation 
result in differences between dry and wet soils and this factor, in conjunction with proximity to flowing 
surface water are seen as the major predictors of site locations for this and subsequent periods.  
 
Archaic Period (8000 - 1000 BC)  
 
Around 7,000 B.C., evolving Holocene environments continued to change with a gradual warming of 
the climate melting ice caps and raising the sea level. Spruce woodland gave way to mixed 
coniferous/deciduous forests establishing essentially modern floral and faunal patterns (Carbone 
1976; Custer 1989). These environmental changes spurred a shift in human adaptation hunter-gatherer 
strategies producing new settlement-subsistence patterns based around exploitation of new seasonally 
rich environments including acorns, nuts, berries, and tubers with abundant fauna resources of fish, 
shellfish, deer, elk, bear, and a variety of small mammals.  
 
Early Archaic Period (7000 BC – 5000 BC) 
 
The most commonly found points of this period are Kirk and Palmer types. Amos and Charleston are 
less frequently found. The Early Archaic tool kit is much like that from the Paleo-Indian period (Dent, 
1995; Raber et al 1998). The most notable change was in the form of scrapers which changed at this 
time. The remainder of the tools appear the same as those from the Paleo-Indian period.  
 
Early Archaic site locations are generally the same as for Paleo-Indian sites, based on the current 
databases for site locations on Delmarva. The Crane Site assemblage from Dorchester County is 
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characteristic of this with Dalton/Hardaway points and Kirk/Palmers. Local stone resources, such as 
quartz and rhyolite, were preferred for tool manufacture instead of exotic mineral types formerly 
obtained from distant sources. 
  
The Archaic people are interpreted living in small, egalitarian and mobile hunter-gatherer groups. 
Their economy was based on hunting, fishing, and gathering utilizing a wide range of plants. The flora 
and fauna became much more like that we see today although sea level was still significantly lower 
than the present.  
 
The Middle Archaic Period (5000 B.C. - 3000 B.C.) 
 
The Middle Archaic Period is poorly documented and understood. This period is marked 
archaeologically by the appearance of bifurcated projectile points in the earlier portion. In the later 
part of the period Stanly and Morrow Mountain points are found. A significant change at this time is 
the appearance of ground stone objects. Plant processing tools, axes and mortars appear during this 
period suggesting more use of plant resources. Pollen studies indicate an increase in nut producing 
trees, including oaks. Pollen studies also indicate a warming period across the middle Atlantic with a 
continued rise in sea level resulting in the inland expansion of tides and saline water.  
 
Archaeological work has been done on relatively few sites of this period. Middle archaic sites tend to 
not be where early archaic sites, are suggesting a shift in either environmental setting or settlement 
preference. The interpretation is that settlement changes are related to environmental factors. 
Settlements that have been recognized are small and contain few artifacts. Only stone artifacts have 
been found, mostly waste flakes. The size of the sites and the relatively few artifacts suggest these were 
short-term camps with a small number of inhabitants (Barse & Marston 2007).  
 
Late Archaic Period (3,000 B.C. - 800 B.C.) 
 
In Delaware’s chronology, this portion of prehistory is identified as the earlier portion of the 
Woodland I (Custer 1984). Two complexes are recognized, the Clyde Farm complex to the north and 
Barkers Landing to the south. The sites in lower Delaware and adjacent areas of Maryland fall into the 
Barkers Landing Complex (Custer 1989).  
 
Projectile points characteristic of the Late Archaic period include the Otter Creek, Lamoka, 
Brewerton, Savannah River, Halifax, and Susquehanna and Perkiomen broadspear types.  
 
Soapstone bowls were manufactured and used during this period and are a good temporal diagnostic 
for the later part of the period. Lithic materials were procured locally and from distant sources. 
Rhyolite and argillite from piedmont areas is common and nearly all ground stone objects are 
produced of foreign stone such as slate or basalt. 
 
Climatic changes, about 2,600 B.C., produced the warmest and driest conditions of the current post-
glacial period, with oak and hickory emerging as the dominant tree species in the Middle Atlantic 
region. These nuts provide important food sources for many species including deer and turkey. Sea 
level rise was slowing and the Chesapeake and Delaware estuaries were becoming more stable. This 
allowed for an increase in estuarine resources, shellfish in particular.  
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Increases in population and sedentism (and decreased foraging territory) are suggested by the new 
archaeological visibility of sites (Dent 1995). Sites are found in a variety of locations with larger sites 
found along major waterways. Areas with well drained soils along bodies of water, especially in 
association with freshwater springs or freshettes and bay basin features are good locations for small 
sites of this period.  
 
During the beginning of the Late Archaic, there is evidence for long-distance trade/exchange, 
exploitation of local nuts and seeds, a wide variety of lithic resources, and new riverine focus giving 
rise to large settlements along fertile major waterways (possibly in response to dryer climate).  
 
At the end of the Late Archaic period pottery technology developed with the continuation of some 
projectile point types. Traditionally, pottery is used to mark the beginning of the Woodland Period. 
Over the years research has revealed that except for the introduction of pottery the Late Archaic and 
the earliest part of the Woodland Period are very much alike. In Pennsylvania the term Transitional is 
used to refer to this period. The first pottery vessels (Marcey Creek ware) were tempered with steatite. 
The shape of these vessels, with flat bottoms and lug handles, suggests an imitation of earlier steatite 
bowls. Steatite bowl fragments have been recovered from sites on the lower shore and adjacent areas 
of Delaware. For this reason, the earliest ceramic wares are here included as part of the Late Archaic.  
 
On the lower shore, Marcey Creek is found as are other recognized types of similar form. Dames 
Quarter is probably the second most common. It is tempered with crushed black rock, probably gneiss 
making it distinctive. Marcey Creek pottery is flat bottomed as are some of the Dames Quarter vessels. 
Ware plain, another early type is also flat bottomed.  
 
Late Archaic site locations on Delmarva are more often not where Middle Archaic sites are found 
although sites of the Late Archaic are more numerous than any of the previous periods. While this is 
at least partly attributable to environmental change, fundamental changes in subsistence were 
occurring at this time. Small wild seeds, roots, and squash, were likely important components of the 
diet.  
 
In Delaware, and the greater Middle Atlantic region, early varieties of cultigens and cultivars have been 
found in archaeological context (Adavasio & Johnson 1981; Hart & Scarry 1999; Gremillion1997). 
Cultivation appears to have started during the later part of the Late Archaic as cultivars have been 
found in terminal Archaic contexts elsewhere in the Eastern United States (Ison 1987; Purrington 
1983). Tobacco may have been cultivated at this time. The presence of pipes during this cultural period 
suggest its use. However, there is no evidence for beans or maize at this period.  
 
A species of setaria, S. parviflora, has been found in dated contexts 4000 – 3500 B.C. in the southwest 
(Austin, 2006) and within a similar time frame from southwestern Mexico (Callen 1963:237). Other 
relatives in this family have been domesticated in Asia. Austin claims that Setaria was the dominant 
grain prior to maize domestication (Austin 2006:149) noting that setaria has been recovered from sites 
across the United States (Austin 2006:151).  
 
Analysis of residue on Marcey Creek ceramics recovered from the Gray Farm (7K-F-11 & 7K-F-169) 
resulted in the identification of plant starch grains and phytoliths. Bristlegrass (Setaria sp) and little 
barley grass (Hordeum sp), were recovered as was arrowhead, sometimes called indian potato or duck 
potato (sagittaria sp) and sedge (scirpus sp). Arrowhead and sedge are both aquatic plants. Both have 
been found in prehistoric contexts (Hart 2008) and there is a claim from British Columbia of a 
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purposefully built potato garden (Wade 2016). Given the emphasis often given to Chenopodium and 
Knotweed (Smith 1995), it is perhaps surprising these plants were not identified.   
 
Squash may have been the first truly domesticated plants in North America (Smith & Yarnall 2009). 
Squash remains have been identified on sites of this time frame from across the eastern United States 
including New York, Michigan, and elsewhere (Hart 2008). Squash remains have been dated in 
Pennsylvania to about 5400 B.C. (McConaughy 2008). The hard-skinned winter varieties of squash 
can be stored for months. Leaves and flowers, available in the early spring can be eaten and fruit can 
be harvested green or mature. These plants can provide food for over six months of a year. They are 
versatile and easy to grow.  
 
The development of horticulture and agriculture from this time to contact is poorly understood. True 
farming may not have taken place but simple encouragement of key plants can have an impact on 
plant communities. For example, removing competing plants or burning may have been used to 
encourage wild plant growth.  
 
Two technological advances are seen as indicators of more sedentary lives and the use of storable 
surplus food supplies. These are pottery and pits. Pits appear first and are occasionally reported from 
non-ceramic sites such as 18TA424 near Easton, Maryland (Otter 2012). Pits are believed to have 
been used to store surplus foods for later use. Pottery provided a new means of preparing and storing 
food and, because of their fragile nature, suggest a more sedentary life. These changes continued into 
the Woodland Period. 
 
Woodland Period (800 BC - A.D. 1550) 
 
About 2,000 years before present the shorelines and landforms similar to those of today began to 
emerge as warm and dry climatic conditions gave way to a cooler, moister modern climate. The 
dominant oak-hickory forest was also superseded by oak and chestnut vegetation. The Woodland 
period is marked by the introduction of agriculture, intensive pottery production, and transition from 
spear to hunting with a bow concurrent with the progression from hunting and gathering to 
horticulture and eventually full agricultural-based societies with complex social structures.  
 
Shifts in settlement pattern, and the creation of long-distance trade networks begin at this time and 
continue through the Early Woodland. The intensive trade and exchange network noted during the 
Late Archaic fades from the archaeological record, although increasing evidence of sedentism is 
manifested in the expanded use of storage facilities and the development of long-term residential 
architecture and permanent villages. Increased harvesting of plants reflects an intensification of food 
procurement, generally acknowledged as being spurred by population growth. Material culture of the 
Woodland period is typified by distinctive ceramic forms, small triangular projectile points reflective 
of bow-and-arrow technology.  
 
Early Woodland Period (800 B.C. - A. D. 100) 
 
Across the Middle Atlantic conoidal shaped ceramics with sand or crushed quartz temper spread 
quickly. These appear to derive possibly from Vinette I centered in lower New York and northern 
Pennsylvania. On Delmarva the wares are crushed quartz tempered Wolf Neck ceramics and sand 
tempered Accokeek ware. Analogous ceramic types spread across the eastern United States by about 
500 B.C. forming a good horizon marker. In Delaware, this period is termed the Wolfe Neck complex. 
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Radiocarbon dates on Wolfe Neck associated features range from around 800 BC to 100 BC (Bastian 
1975; Griffith 2010). 
 
Wolfe Neck pottery is a recognized pottery type found across the Delmarva Peninsula at this time. 
This ware is seen as homologous to other pottery types across the Middle Atlantic region including 
Popes Creek in southern Maryland, Bushkill in Pennsylvania, and Prince George ware in Virginia. A 
riverain or maritime orientation is indicated by site settings along waterways. Numerous shell middens 
exist along the bay shores and brackish waterways. Settlement patterns seem very similar to the Late 
Archaic.  
 
Wolfe neck pottery is often found on sites with stemmed points with Rossville being the most 
recognized (Custer 1989:250). Sites of this period might also contain Accokeek pottery which similarly 
contains crushed quartz temper and cord or net marked exteriors. Sites of the Early Woodland often 
coincide with sites of the Late Archaic.  
 
With the more fully developed estuaries, shellfish are used more often. Shell deposits are found in 
coastal areas beginning at this period. Some are many feet thick. These are often described as trash 
deposits but little effort has been given to alternative explanations. In the American southeast shell 
deposits have been recognized as ceremonial sites.  
The use of wild plants and some domesticated, or semi-domesticated plants continued. Squash almost 
certainly was grown at this time.  
 
During this period a distinctive projectile point type known as Meadowood is found. This is associated 
with the Meadowood culture from New York. These points are not common and do not appear on 
all sites of this period. They are not as rare as once thought with a distribution that covers the entire 
Delmarva Peninsula.  
 
One of the characteristics associated with Meadowood in New York are elaborate burials with exotic 
goods referred to as Middlesex (Ritchie 1969). Tubular stone pipes, birdstones, and other exotic 
artifacts are found in these burials. Similar items have been found on Delmarva (Lowery 2005). 
Materials for these items cannot be procured locally and there can be no doubt long distance trade 
was taking place.  
 
However, the presence of these items might indicate something more than trade. It is possible this 
represents an influx of people from the north. Another possible explanation is that this material 
represents a stratification of society where elites possessed these exotic goods (Tache 2011). Such a 
society is often cited as being based on food surplus. Historically archaeologists have claimed abundant 
fish resources were involved. It is possible that this interpretation reflects a bias toward protein sources 
in the diet, on the part of archaeologists, and that the surpluses could have come from other resources 
such as agricultural surplus. The presence of these items spread sparsely across the region without the 
ceremonial burial sites found in New York suggests that whatever was going on here wasn’t quite the 
same.  
 
Slightly later than Meadowood, is the Delmarva Adena. Like Meadowood, there are exotic artifacts 
produced from materials obtained in Ohio and New York. Elaborate burials with these exotic artifacts 
have been found in Delaware and the Maryland coastal plain. Besides the exotic materials, other 
artifacts associated with Adena are Coulbourne ceramics (Custer 1984: 89; Wise, Clark & Dunn 
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1989:45) and Adena points. Sites such as Sandy Hill in Dorchester County, Maryland and the Frederica 
Site in Kent County, Delaware have produced spectacular artifacts. 
 
Unlike the Meadowood, these are more closely associated with burial sites. Using Tache’s (2011) 
approach, these would be more ceremonial items than trade goods. This remains a poorly understood 
aspect of Delmarva archaeology with no sites identifiable as Adena habitations. The major sites that 
have been identified mostly were found by accident and artifacts collected without the benefit of 
scientific archaeology.  
 
Middle Woodland Period (A.D. 100 - A.D. 1000) 
 
Around A.D. 100 Mockley ceramics became dominant on Delmarva and continued until about 1000 
A.D (Griffith 2010). This ceramic contains crushed shell temper. Vessels are either cord marked or 
net marked. Sites are often defined by the presence of large amounts of oyster shell refuse. Selby 
Bay/Fox Creek projectiles are typically found with Mockley pottery. These are frequently made from 
rhyolite which must be imported from the piedmont.  
 
Middle Woodland sites indicate the most intense maritime exploitation of all prehistoric cultures. Sites 
are usually located along streams and include oyster or mussel shells, fish bones, and terrestrial animals. 
Reptile bones are common. Sites seem to be associated with marsh areas and are generally located in 
settings which would provide food throughout the year including seed crops such as amaranth and 
chenopodium (Custer, Stiner & Watson 1983:28). Evidence exists, in the form of more numerous pit 
features, for increased sedentism over the Early Woodland period.  
 
Economic changes are possibly related to environmental conditions. The period was warmer and 
dryer. Oyster bearing sites are found further upstream than at any other time possibly indicating an 
intrusion of salt water. The Taft Site in Fairfax County Virginia has a Middle Woodland component 
with oyster shells and a Late Woodland component of fresh water mussel. Such an intrusion would 
have affected all of the major streams on Delmarva. 
 
The drastic change in pottery technology is seen as an indication of an abrupt social transformation. 
Site locations change with an increased focus on estuarine resources. A majority of Middle Woodland 
sites do not overlay Early Woodland sites. It has been proposed that changes seen in the archaeological 
record indicate Algonquian speakers entering the area (Luckenbach, Clark & Levy 1987). 
 
Jacks Reef points are another type found during this time frame and are a trait of the Webb Phase 
(Thomas & Warren 1970; Custer 1984). These points are widely spread over Delmarva and have a 
date range between 500 AD and 1000 AD. They are sometimes found in association with Hell Island 
pottery which is tempered with finely crushed quartz. Hell Island Pottery appears to be more northerly 
with only minor amounts found in the lower Delaware and adjacent Maryland. Jacks Reef points are 
more widespread and have been found across Delmarva (Lowery 2013).  
 
The most studied Webb Phase site in Delaware is the Island Field Site which contained a large 
cemetery. Exotic goods such as platform pipes were recovered. Similarities have been noted with Kipp 
Island sites of New England in the types of artifacts recovered (Custer et al 1990:58). Similar pipes 
and Jacks Reef points have been recovered from the Riverton site in Wicomico County which was 
destroyed by sand mining.  
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Late Woodland Period (1000 AD -1650 AD) 
 
The last prehistoric period, known as the Late Woodland Period (1000 AD -1650 AD), lasted until 
the first contacts with European cultures. The Late Woodland was marked by settled life supported 
by agriculture although much of the diet continued to be drawn from wild food resources. Site 
locations are often the same as Middle Woodland sites suggesting a continuation of lifeways. There 
are more Late Woodland sites than Middle Woodland suggesting a population increase. 
 
This is the first period where maize agriculture is known through archaeological samples in the Middle 
Atlantic (Thomas Point Site, St. Marys County and Rosenstock Site). Ethnographic data from the 
eastern shore indicate corn was grown at the time of European contact (Smith 1844). However, recent 
studies at Gray Farm found bristlegrass (Setaria sp), little barley (Hordeum sp) and possibly wild rye 
(elymus sp) and maize remains on late woodland pottery shards (Hay et al 2012). The presence of 
these starch grains and phytoliths indicates the diet of Native Americans during the Late Woodland 
was not focused on the “three sisters” corn, beans, and squash. Likely these were components of the 
diet but a variety of native plants would have also been consumed.  
 
Soil type would be an important factor in site location with sites located at the most productive soil. 
The cooler conditions during the Little Ice Age may have increased the availability of surface water by 
reducing evaporation rates. Thus sites might be found in places that presently do not have reliable 
water sources. 
 
Late Woodland settlements were not dense concentrations of houses but were more dispersed. John 
Smith’s description seems appropriate: “Their houses are in the midst of their fields or gardens, which 
are small plots of ground. Some 20 acres, some 40, some 100, some 200. Some more, some less. In 
some places from 2 to 5 houses together, or but a little separated by groves of trees” (Smith 1608).  It 
seems that the prehistoric village at Lewes, included a number of dwellings that were spread along the 
courses of Pagan Branch and Pothooks creek where fresh water was available.  
 
An account by Henry Norwood in 1649 provides a glimpse of dispersed housing on the lower portion 
of Delmarva. Individual houses were spread across the landscape (Norwood 1649). In his travels, 
Norwood visits a fisherman’s house, then a Queen’s house and a King’s house a half mile away. Work 
at the Chicone Reservation in Dorchester County seems to show a similar pattern with house sites 
along Chicone Creek and a King’s house identified as having more material (Busby 2010). This 
explains the lack of an easily identifiable Indian town at the reservation sites. Palisaded villages are not 
found on Delmarva except in the far north western portion. Those villages were in areas of conflict 
with groups from the north.  
 
In general, Late Woodland sites yield fewer flaked and ground stone tools than earlier periods but now 
include more artifacts of pottery, bone, and shell. Triangular, un-stemmed, projectile points of various 
shapes are characteristic of the Late Woodland Period throughout the Middle Atlantic States. 
Townsend/Rappahannock pottery and Killens pottery are typical for this period.  
 
During the Late Woodland, there is a greater use of local stone material (cobbles). There is also 
regionalization of ceramic technology. Across the Middle Atlantic regional ceramic types such as 
Minquanan, Killens, Moyoane, Yeowicomico, and others have been identified. These factors suggest 
populations with more established territories and a reduction in long distance trade.  
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This is not to say trade or contact with outside groups ceased. Small amounts of non-local ceramics 
have been found on sites along the Nanticoke. Clemson Island pottery has been noted at sites on the 
Nanticoke drainage at Middleford (Mellin personal communication), at Prickly Pear Island 
(Archaeological files, Delaware State Museums) and near Portsville at site 7S-H-104 (Custer & Mellin 
1989). This pottery type dates to the early part of the Late Woodland.  
 
Early ethnographic reports record contact between Delmarva groups and those in Pennsylvania and 
New York. It is uncertain how much of that contact is a result of the impact of European contact and 
trade. 
 
Ossuary burials are known from this period but single burials are also known. The reason for the two 
styles is unknown. Dog burials have also been found. Burials have been found in and near habitation 
sites and lack exotic goods seen in the earlier Adena and Webb Phase burials. True ossuary burials 
appear to be a late manifestation, after c. 1450 AD, with some containing European goods (Curry 
1999).  
 
Historic Era 
 
Native lifeways of the Late Woodland continued as Europeans made their presence felt. As time went 
on the European disruptions increased, forever changing how the Native Americans lived. Changes 
came about through disease, importation of new goods and foods, alterations in trade networks and 
inter-group relations. As the Dutch in New York and the French in Canada expanded their trade 
networks and conducted war with the English, the natives were drawn into these conflicts. 
 
European settlement of Delmarva has four origins, Cape Charles Virginia, Lewes and New Castle 
Delaware, and Kent Island, Maryland. Cape Charles was firmly established in the 1630’s as was Kent 
Island. Lewes was permanently settled in 1657. The settlements expanded from their initial points. 
Virginians expanded north up the peninsula into what is now southern Maryland and lower Delaware. 
Marylanders from Kent Island moved south, north, and east up the Nanticoke, Choptank, and Chester 
rivers spreading into what is now Delaware. Lewes and New Castle settlers expanded westward. These 
movements pushed the native populations toward the center of the Peninsula. 
 
European Disruption 
 
In June 1608 Captain John Smith sailed from Jamestown to explore the Chesapeake Bay. His journey 
included a stop at the Kuskarawaok (Nanticoke) River. In one passage he mentions they visited two 
or three little houses each with a fire (Smith 1608). Being June, it is likely these were cooking fires and 
not for warmth. Smith mentions four groups along the river, the Sarapingh, Nause, Arseek, and 
Nantiquake. He refers to the Nantiquake as the best merchants of all other savages.  
 
In 1632 the Dutch attempted a settlement on Lewes Creek.  Relations with the Native Americans 
there, the Siconese (various spellings) did not go well and the fort was destroyed along with all of its 
inhabitants.  In 1654 the Dutch re-settle.  This time for good and it is the Natives that give ground.    
 
The Maryland government declared war on the Nanticokes, and others in 1642 and 1647 although 
little fighting occurred. European settlement reached the Nanticoke in the 1670s. By 1670 Maryland 
claimed all of the Nanticoke drainage and issued land patents. A series of reservations were created in 
1678 including Tundotank, Askiminikansen, Parahawkin, Puckamee and Chickone. The latter two 
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were opposite each other across the Nanticoke River and were established for the Nanticoke nation. 
Chicone became known as the residence of the Chief of the Nanticoke and trade with Europeans took 
place here. Mentions of Puckamee are short-lived in the records (Roundtree & Davidson 1997). The 
Chicone reservation was along the north side of the Nanticoke from Chicacone Creek to the 
Marshyhope (Figure 4).  
 
By an act of General Assembly in Maryland, the Broad Creek Reservation was set aside for the 
Nanticokes in 1711 (Maryland Archives Online). The reservation was created near an existing 
Nanticoke town that had been occupied for at least one hundred years (Rountree and Davidson 1997). 
The three thousand-acre reservation included land on the north and south sides of Broad Creek 
including where the town of Laurel is now located (Figure 4). Although the Nanticoke now had land 
set aside for their sole use, the English continued to disregard boundaries and tensions escalated 
(Busby 2010). At this same time a roughly one thousand-acre reservation, Askekesky, was created on 
the south side of Shiles Branch of the Indian River west of present-day Millsboro.  
 
In 1742 Maryland’s Lord Proprietor entered into new treaties with the lower Eastern Shore tribes. 
Indian people would not be allowed to possess hunting rifles unless they were licensed. No relatives 
or groups from outside of the reservation were permitted to visit. Native people were not permitted 
to enter an English town without a prior appointment or announcement. Separate treaties were made 
with the groups across the shore including the Chicone and Broad Creek groups (Maryland Archives 
1883A). These treaties forbade the groups from combining their leadership (Maryland Archives 
1883A). 
 
After 1742 there was a continued disintegration of the native communities (Roundtree & Davidson 
1997:155). There was continual encroachment and harassment by European settlers and individuals 
were moving between reservations. Many reservation inhabitants went to live with the Susquehannas. 
Some removed to the Six Nations area where they were assimilated into the Iroquois. Others left the 
reservation and acculturated within English society. Because of the depopulation of the Native groups, 
the reservations of Chicone and Broad Creek were reclaimed by Maryland and sold off between 1768 
and 1785 (Roundtree & Davidson 1997:159). Native inhabitants apparently sold off the last of the 
Askekesky lands by 1741 (Roundtree & Davidson 1997:156). 
 
Those Native Americans that did not leave Delmarva bought land, and adopted European style living. 
They maintained their social ties and developed closed communities. In 1881 the Indian River 
Nanticokes incorporated and were recognized by the state of Delaware as a legal entity after the 
Nanticoke were recognized by social scientists as a remnant population worthy of study (Babcock 
1899; Speck 1915). There exists today a tribal organization and there is a conscious effort to rebuild 
the tribe’s identity.   
 
Exploration and Frontier Settlement (1630 - 1730) (Contact Period) 
 
European settlement of the Delmarva Peninsula began in Virginia about 1628, at Lewes (Swanandael) 
about 1630 and along the upper Chesapeake Bay about 1633. The Delaware settlements were 
contested between the Swedes, Dutch, and English. By 1674 the English had gained complete control 
of the region. After William Penn was granted the Delaware counties in 1682 the economic focus 
became centered around Philadelphia.  
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During this period, Native Americans in Delaware lost their prehistoric lifeways through various 
processes of resistance, discrimination, assimilation, and displacement. Earliest contacts included 
trading with the Europeans for goods. Native groups became entangled in the complex European 
politics of the day and were played by one nation against others. A significant factor in the 
disappearance of the Native American lifestyles was the introduction of European diseases which the 
Americans were not physically equipped to fend off. Between the fighting, diseases, and 
discrimination, the Native Americans either left the region or hid themselves either in small groups or 
assimilated as best as possible into the new European styled society. Native American descendants 
survive to the present day.  
 
The largest groups are currently on the north side of the Indian River and in the Cheswold area of 
Kent County. In historical perspective, native groups from the lower Nanticoke moved up-river as 
Europeans encroached on their land. A reservation was established in the Laurel area in 1711 that 
persisted until 1768 (Roundtree & Davidson 1997).  
 
European expansion in southwestern Sussex County came largely from Maryland. Until 1776 the 
boundary was not established but seems to have been generally conceded to be the Nanticoke River. 
Early land patents on the west side were filed in Dorchester County. Agriculture appears to have been 
the major economic endeavor in the region. 
 
Intensified and Durable Occupation (1730 - 1770) 
 
The population of lower Delmarva grew steadily during this period. Life was centered around agrarian 
pursuits. Farm products reached foreign markets through Philadelphia or Baltimore with the 
Nanticoke River being an important avenue to the Chesapeake. Iron forges came into existence along 
the Nanticoke, and presumably along other waterways, about 1760 and were largely gone by the 
Revolution. Road networks were developed and settlers moved further inland. Small hamlets like 
Cannon's Ferry developed at this time, mostly along river crossings (DeCunzo & Catts 1990:44).  
 
Transformation from Colony to State (1770 - 1830) 
 
The Revolution altered foreign markets. Food produced on Delmarva was sold in Baltimore and 
Philadelphia instead of Europe or the West Indies. These economic ties continued until the Civil War. 
Rapid population growth after the Revolution led to the clearing and tilling of marginal lands 
(DeCunzo & Catts 1990:53). In 1776 the Maryland/Delaware boundary was established in its present 
location and the lands on the west side of the Nanticoke were re-patented in Delaware. 
 
In 1810 more than 70% of the textile mills of Delaware were in Sussex County. Flax and wool were 
major crops in the county. Diversified farming of grains and potatoes along with various life stock 
existed in the rural areas.  
 
Industrialization and Capitalization (1830 - 1880) 
 
The rise of Baltimore as an important overseas port siphoned Delmarva goods away from 
Philadelphia. Railroads reached the lower peninsula around 1850 and Seaford in 1868. This allowed 
farmers to raise more perishable, and lucrative, crops such as peaches. Canning also developed after 
the Civil War and became an important industry. Corn and wheat remained the major crops. At the 
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same time, it shifted the main commercial routes from water to the rail lines with new railroad towns 
springing up. 
 
Urbanization and Sub-urbanization (1880 - 1940) 
 
The term for this period is somewhat misleading for central and southern Delaware. Little 
urbanization occurred. The most significant changes of this period in southern Delaware were 
improvements in transportation and a shift to truck crops and poultry as major farm products. Some 
industry related to the wars, in particular the establishment of airfields, did occur. The modern poultry 
industry that quickly raises and markets chickens was developed in Sussex County. The need to satisfy 
feeding requirements of the birds shifted crops from truck items to feed crops.  
 
PREVIOUS RESEARCH 
 
Generalized predictive models for prehistoric site locations vary depending on the views of the 
creators of those models. Commonalities in the models are environmental variables used as predictors 
for site locations. These include soil slope, soil drainage, and distance to surface water. Slopes greater 
than 8 percent are generally seen as not likely to contain prehistoric sites except for specialty sites such 
as rock-shelters or quarries. Well drained soils are more likely to contain sites than poorly drained 
soils. The current project area is considered to have a high potential for containing prehistoric 
archaeological sites (Otter 2019).  It is not surprising that archaeological sites have been reported on 
the property. 
 
The archaeological site files maintained by the State identifies three previously recorded archaeological 
sites on the property (Figure 4).  Prehistoric site 7S-G-116 was located in 1988 during a survey 
conducted by the University of Delaware.  No datable artifacts were found.  The only material reported 
was six fire cracked rocks and a broken chert pebble.  These are attributed to Native Americans.  No 
information is available on the archaeological site form for 7S-G-59 but it has been determined to be 
prehistoric in age.   
 
Another site, 7S-G-13, was located in the 1950s.  A single pit feature was excavated in 1962.  The pit 
appeared to be an Indian refuse pit with clam and oyster shells.  However, dateable artifacts from the 
feature were of European or American manufacture and not Native American.  The artifacts suggest 
a date from the early to mid-18th century and was interpreted as potentially representing an historic 
period Native American site (Parsons et al 1962).   
 
ARCHIVAL RESULTS 
 
 Archival records examined for this project include land records, wills, orphans court records, 
and judicial case files.  All of these were examined to produce a history of land tenure with the goal of 
determining land use through time.  Often, old plat maps are encountered that show buildings as well 
as property lines and water features.  Other historic documents examined include aerial photographs 
and atlas maps.  These documents show the locations of buildings and can be useful for determining 
land use for the period after the Civil War.  
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Figure 4.  Previously Recorded Archaeological Sites 
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Land Tenure 
 
The land history is tied closely with the Futcher family who owned the tract through several 
generations.  The Futchers owned over 1000 acres of land that included both sides of Arnell’s Creek.  
The large tract east of the creek was known as Peach Blossom.  To the west was Warring Neck. 
 
In 1675 William Warren received a patent for 327 acres of land called Warrens Neck (9/225).  
Warren signed that land over to William Futcher in 1677 (9/226).  William died and the land passed 
to his son, William.  William Jr. died in 1703 leaving the land to his son, John.  The property was re-
surveyed in 1714 (Figure 5).   
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
John died in 1720 leaving the land to his son William.  William died in 1754 and the land passed to 
his son, John.  John willed the land to his son William.  When William died in 1795 it passed to his 
son, John, who passed the land to his son, William, by 1816.  In 1836 William passed and the land 
was inherited by his son, John.   
 
When John died in 1865 his land passed to his three sons, John M., Erasmus M. and Joseph F.  In 
1871 and 1872 Joseph F. Futcher, Erasmus M. Futcher, and John M. Futcher sold their lands to 
Edward C. Phillips (deeds 83/289 to 83 300).  In 1901, after Edward’s death, Robert and Charles 
Phillips sold the 307 acres of land to Captain Benjamin Robinson (135/18).   
 
In 1926 Benjamin Robinson conveyed this land to the Sussex Trust Company (259/24).  Thomas 
and Emily Best purchased 170 acres of the land in 1941 (330/421).  The other 137 acres which now 
contains Mulberry Knoll subdivision, was sold to Benjamin Robinson Jr. in 1946.  In 1957 Thomas 
Best sold the land to Thomas Best & Son, Inc and they retain ownership to the present.   
 
The 1868 Beer’s atlas of Delaware shows landowners.  While not accurately drawn, the map shows 
Joseph F. Futcher living at the house known as Mulberry Knoll (Figure 6).  His brother John M. is 
shown on the current tract as is R. M. Futcher, presumed to be Erasmus.  Both houses shown on 
the property have since been demolished.  There is a mobile home at the location marked R. M. 
Futcher.  The State recorded a frame structure there in 1979 (Figure 7) along with a few outbuildings 
(Figure 8) and is known as the Robinson Tenancy.    

Figure 5. 1714 Plat of Warrings Neck 
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Figure 6. 1868 Beer's Atlas 
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Figure 7. 1976 photo R. Futcher house (Cpt Robinson Tenancy CR S01001)  
 

Figure 8. Robinson Tenancy (rear). Barn to right 



21 

 

The Cpt Robinson Tenancy can be seen in aerial photography from 1937 (Figure 9) and 1954 (Figure 
10).  The state files recoded outbuildings at the Robinson Tenancy but those have been demolished.  
The house known as Mulberry Knoll appears to have been the family home of the Futcher family.   
 
No record of a cemetery was found for this property.  There is a tombstone that was removed from 
its original location noted only as “near Mulberry Knoll.”  The stone, dated 1830 for William Rhodes 
is believed to be in private hands in Lewes.  Aerial photography does not indicate a cemetery on the 
property.   
 
FIELD RESULTS 
 
Archaeological field work was conducted in two parts.  One part was a surface survey within the 
plowed fields.  The other involved shovel tests within wooded areas that are included within the 
proposed impact areas of the development.  Within the plowed fields artifacts were identified and 
their location noted with a total station and data collector.  Within the woods, grid points were marked 
at 50-foot intervals where shovel tests would be dug.  Positive shovel tests were flanked at 25-foot 
spacing by radial tests to better determine the nature of the finds.  Three small areas and one large 
area were tested.  A total of 202 shovel tests were dug within the woods (Figure 11).  Nine shovel tests 
were also excavated within the field to examine soil profiles (Appendix I).  
 
Prehistoric and historic period artifacts were encountered across the project area (Appendix II).  The 
wide-spread distribution of artifacts is indicative of field spreading which is common on Delmarva 
(Figure 12).  However, by examining different types of artifacts and their distribution it is possible to 
identify sites among the spread.  Typically, spread artifacts are historic in age. 
 
Prehistoric Materials 
 
As noted in the previous research section, three archaeological sites had been identified within the 
project area prior to this investigation.  Two of the sites were not identified as to size or age.  During 
this study, these three sites have been identified based on the distribution of prehistoric artifacts 
(Figure 13).  In addition, two small previously unknown sites were identified (Figure 14).   
 
The sites vary in content.  Rhyolite and argillite lithic debitage are largely confined to site 7-S-G-59 
(Figure 15).  Chert debitage is found at 7S-G-116, 7S-G-13, Mulberry 1 and Mulberry 2 (Figure 16).  
Fire cracked rocks are widely distributed (Figure 17).   
 
Temporally diagnostic projectile points vary by site as well.  7S-G-59 produced a Middle Archaic 
Morrow Mountain point and a Late Archaic contracting stemmed point (Figure 18).  There was a Late 
Woodland triangle recovered from Mulberry 1 (Figure 19).  An Early Archaic bifurcated point was 
found isolated within the field.  Typed prehistoric ceramics found on Mulberry 1 include Late 
Woodland Townsend/Rappahannock and Killens pottery (Figure 20).  Townsend/Rappahanncok 
and Wolfe Neck pottery from the Early Woodland were recovered from Mulberry 2 (Figure 21).   
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Figure 9. 1926 Aerial Photography 
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Figure 10. 1954 Aerial Photograph 
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Figure 11.  Shovel Test Locations 
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Figure 12.  Distribution of All Artifacts (Red=Historic, Yellow = Prehistoric) 
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Figure 13.  Distribution of All Prehistoric Artifacts 
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Figure 14. Aboriginal Archaeological Sites 
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Figure 15.  Rhyolite (Blue) and Argillite (Yellow) Debitage 
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Figure 16. Chert Debitage 
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Figure 17. Fire Cracked Rock 
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Figure 18.  Argillite Morrow Mountain and Quartz Stemmed Point 
from 7S-G-59 

Figure 19.  Late Woodland Triangular Point 
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Figure 20. Late Woodland Townsend Ceramics 

Figure 21.  Early Woodland Wolfe Neck Ceramics 
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In all, there are five prehistoric sites identified within the study parcel.  7S-G-13 contains prehistoric 
artifacts but no temporally diagnostic items were found.  7S-G-59 dates from the Middle Archaic and 
Late Archaic.  The site along Dorman Creek, 7S-G-116 also produced no temporally diagnostic 
artifacts.  Mulberry 1 and Mulberry 2, found along Arnell’s Creek, are Late Woodland in age with an 
Early Woodland component at Mulberry 2.   
 
Historic Materials 
 
Prior to the initiation of this study, one archaeological site with historic materials was known to exist.  
A shell filled cultural feature had been excavated from site 7S-K-13.  A historic house, the Robinson 
Tenancy, had been present on the property and that was assumed to be a historic site.   
 
The distribution of historic period artifacts revealed a scatter of artifacts across most of the field 
(Figure 22).  Using the distribution of domestic artifacts, vessel glass and ceramics, it is possible to 
identify historic period sites (Figure 23).  One is the Robinson Tenancy.  7S-G-13 is identifiable and 
there is another previously unknown site.  This site is in the approximate location of the house shown 
on the Beer’s 1868 Atlas as belonging to J. M. Futcher (Figure 4).  Because this site is within the 
boundary of prehistoric site 7S-G-59 it is included within that site number. 
 
The distribution of solarized bottle glass, ironstone ceramics, and milk glass canning lids, items typical 
from the end of the 19th century and early 20th century pinpoint the Robinson Tenancy and the Futcher 
House (Figure 24).  The distribution of Whiteware and Yellowware also show the two sites (Figure 
25).   
 
There were few 18th century artifacts found on the property.  Four were widely spread but three pieces 
of white salt glazed stoneware, two with scratch blue decoration, were found at 7S-G-13 (Figure 26).  
This is the only 18th century site, and the earliest site, located on the property.   
 
Identified Sites 
 
In all, six archaeological sites have been identified on the Mulberry Knoll property.  Two contain 
prehistoric and historic materials, one is historic, and three are prehistoric.   
 

7S-G-13 
 
This site was recorded in the 1950’s after members of the Sussex Society for Archaeology and History 
excavated a pit feature (Parsons, Hutchinson, Marine & Maeyens 1962). The pit was found to contain 
ceramics dating to the early to mid-18th century.  A shovel test dug within the woods on the north 
edge of this site encountered a deep soil with charcoal which could be a cultural feature.   
 
This survey identified three shards of white salt glazed stoneware, two with scratch blue decoration 
(Appendix II).  This ceramic type fits within that time frame.  Nine fragments of red bodied 
earthenware, a type more typical pre-1850 was also found at this site.   
 
There was a thin concentration of clam shell at this site, likely scattered contents of the shell pit 
excavated in the 1950s.  Also present were 16 chert and one quartz flake.  Seven fragments of fire 
cracked rock were recorded. 
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Figure 22. Distribution of Historic Artifacts 
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Figure 23. Domestic Artifact Distribution and Historic Period Archaeological Sites 
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Figure 24. Ironstone, Solarized Glass and Milk Glass 
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Figure 25. Distribution of Whiteware and Yellowware 
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Figure 26. 18th Century Artifacts 
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7S-G-59 
 
The site form on file for this site has no information as to temporal affiliation.  This study has 
identified a scatter of prehistoric artifacts that follows the course of Arnell Creek. This scatter is large 
enough that it includes the location of the J. M. Futcher house which was identified during this survey.  
Both components are included within the revised boundaries of 7S-G-59.  Five shovel tests (East 1 - 
East 5 in Appendix II) were excavated within the limits of this site.  In all cases, the tests revealed a 
sandy loam plow zone on top of a sandy loam subsoil.  No artifacts were encountered within the B-
Horizon.   
 
Prehistoric materials from this site include 14 rhyolite and 7 argillite flakes, 2 chert pieces including a 
stemmed point, 12 quartz flakes and one quartzite biface. There was a mano fragment and a mortar 
fragment recorded and 32 fire cracked rocks (Figure 27).  

  

Figure 27. Mano Fragments from 7S-G-59 
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Historic artifacts were typical of a 19th century domestic site.  There were brick fragments (58) and 
window glass (12).  Ceramics included whiteware, yellowware, ironstone, and red bodied earthenware.  
Four pieces of pearlware were recorded as were thee pieces of porcelain.  John M. Futcher was born 
in 1835.  Likely he built this house on land still owned by his father, probably around 1855.  The house 
was present in 1868 and gone by 1937.  This chronology is in keeping with the artifacts.  Since the 
early 20th century, the site has been plowed. 
 

7S-G-116 
 
When this site was discovered in 1988, no temporally diagnostic artifacts were reported.  This survey 
located prehistoric and historic artifacts (Appendix II).  There were 34 historic period artifacts (brick, 
whiteware, bottle glass, etc.) that are interpreted as part of the field scatter on the property.  This 
material is not clustered in this area.  There were also 51 prehistoric artifacts. 
 
The prehistoric artifacts include 30 fire cracked rocks.  A hammerstone and a mano were recorded.  
Debitage consisted of three quartz flakes and 11 chert flakes.  There were two broken chert cobbles 
and five of the flakes retained cortex indicating lithic reduction from locally procured cobbles took 
place here.  A chert biface and a quartz biface were also found.  None of the artifacts recorded are 
temporally diagnostic so a time period of occupation cannot be assigned to this site. 
 

Robinson Tenancy 
 
The house known as the Robinson Tenancy was standing in 1868 and as recently as the 1960s.  It has 
since been replaced by a mobile home.  Like the J. M. Futcher house, this building was likely erected 
in the mid-19th century.  Scattered around where the house and outbuildings were, are many artifacts.  
The house, now gone, is an archaeological site.   
 
Historic period artifacts were more concentrated in this area than anywhere else on the property.  The 
artifacts consisted of architectural and domestic items.  Ceramics on this site dated from the mid-19th 
century to the mid-20th century.  Pearlware was not common but whiteware and ironstone ceramics 
were.  Green Fire-King pyrex glass which dates after the 1940s was found at this site.   
 

Mulberry 1 
 
Mulberry 1 is a small site located on high ground overlooking Arnell’s Creek.  The site was located by 
shovel tests within the wooded portion of the property.  Fourteen chert flakes and four quartz flakes 
were recovered (Appendix II).  There were eleven sherds of Native American pottery of the 
Townsend/Rappahannock type (Figure 20) found at the site along with two shards typed as Killens.  
Both of these are indicative of the Late Woodland Period.   
 

Mulberry 2 
 
Mulberry 2 is similar in setting to Mulberry 1.  This site was also located during the shovel tests survey.  
Six chert flakes were found here along with two fire cracked rocks and prehistoric pottery.  Eleven of 
the 15 pottery shards were too small to type but there were two pieces of Late Woodland 
Townsend/Rappahanock and two fragments typed as Wolfe Neck (Figure 21).  The Wolfe Neck 
shards indicate a period of occupation dating from the Early Woodland (800 B.C. - A. D. 100).   
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CONCLUSION AND RECOMMENDATIONS 
 
Archaeological field survey has identified six archaeological sites on the Mulberry Knoll property.  
Three of these had been previously reported to the State Historic Preservation Office.  Three sites, 
7S-G-116, Mulberry 1 and Mulberry 2 are prehistoric in age.  All of these sites are located in areas 
where storm water ponds or building lots are planned (Figure 28).   
 
Archaeological sites are typically considered significant when there is scientific information about the 
past that can be learned from the site.  At this time, the potential for these sites to contain intact 
deposits and scientific information is unknown.  Based on the available information, the sites within 
the fields are likely heavily disturbed by plowing.  Plowing mixes the upper layer of soils but deep 
deposits can persist.  The prehistoric portion of site 7S-G-59, being of an Archaic age, likely does not 
contain subsurface pit features and is most probably totally mixed within the plow zone.  The historic 
portion of this site may contain deep features such as a well and post holes.   
 
7S-G-116 is of unknown cultural affiliation, other than being prehistoric.  There were some clam shells 
near this site but it is not certain that they are associated with the prehistoric occupation.  Additional 
investigation of this site is warranted. 
 
The Robinson Tenancy site may contain deep features.  The long period of occupancy at this site, 
with demolition of the house and outbuildings, and the installation of the current dwelling, likely has 
impacted the earlier deposits.  Because of its age and length of occupation, it is believed that there is 
little to be gained by further investigation of this site.   
 
Site 7S-G-13 is known to have contained at least one deep pit feature that was excavated in the 1950s.  
The nature of that find is intriguing as the pit appeared to be a typical Late Woodland shell filled pit 
like those found on other sites in the area.  However, rather than containing prehistoric artifacts the 
pit contained materials from the 18th century.  One possibility is that this represents the site of historic 
period Native American occupation.  One shovel test dug at this site may have encountered another 
cultural feature.  This site should be further investigated. 
 
Mulberry 1 and Mulberry 2 are both small woodland period sites.  Woodland period sites often contain 
deep pit features.  These sites warrant further investigation to determine if any integrity remains.   
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Figure 28. Site Locations on Development Plan 
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APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

AoSilt Loam10YR 3/30 - 0.3'24003025

Erosional DepositSandy Loam, fine10YR 4/20.3 - 1.4'24003025

BSandy Loam, fine10YR 6/31.4 - 1.7'24003025

ASandy Loam10YR 3/20 - 0.3'24253025

ApSandy Loam10YR 3/30.3 - 0.7'24253025

Feature FillSandy Loam with carbon10YR 5/40.7 - 2.0'24253025

BSandy Loam10YR 5/62.0 -2.6'24253025

ORoot Mat0 - 0.25'24503025

ALoamy Sand10YR 3/30.25 - 0.4'24503025

ApSandy Loam  10YR 4/20.4 - 1.0'24503025

B1Sandy Loam  10YR 5/31.0 - 1.3'24503025

B2Sandy Loam  10YR 6/41.3 - 1.9'24503025

B3Sandy Loam  10YR 5/41.9 - 2.2'24503025

ASandy Loam10YR 3/20 - 0.15'24753025

Ap1Sandy Loam7.5YR 4/40.15 - 0.5'24753025

Ap2Sandy Loam10YR 5/30.5 - 1.1'24753025

B1Sandy Loam10YR 5/41.1 - 1.3'24753025

B2Sandy Loam10YR 6/61.3 - 1.6'24753025

ORoot Mat0 - 0.15'25003025

ASandy Loam7.5YR 2.5/30.15 - 0.3'25003025

ApSandy Loam, fine7.5YR 4/40.3 - 0.6'25003025

B1Sandy Loam, fine7.5YR 5/40.6 - 1.0'25003025

B2Sandy Loam, fine7.5YR 5/61.0 - 1.5'25003025

ALoamy Sand10YR 4/20 - 0.7'22503050

ApLoamy Sand10YR 5/40.7 - 1.2'22503050

B1Loamy Sand10YR 6/41.2 - 1.7'22503050

B2Sandy Loam  10YR 5/61.7 - 2.0'22503050

ALoamy Sand10YR 3/20 - 0.4'23003050

ApLoamy Sand10YR 5/40.4 - 0.8'23003050

B1Loamy Sand10YR 6/40.8 - 1.2'23003050

B2Sandy Loam  10YR 5/61.2 - 1.8'23003050

ASilt Loam10YR 4/20 - 0.7'23503050

ApSilt Loam10YR 3/20.7 - 1.1'23503050

B1Sandy Loam, fine10YR 5/61.1 - 1.5'23503050

B2Silty Clay Loam10YR 6/61.5 - 1.9'23503050

Water Table1.9'23503050

A1Silt Loam10YR 3/30 - 0.5'24003050

A2Sandy Loam, fine10YR 5/10.5 - 0.7'24003050

ELoamy Sand, fine10YR 5/30.7 - 1.1'24003050

Water Table1.1'24003050

20th C. Trash MiddenSilt Loam10YR 2/10 - 0.5'24253050

BSilt Loam10YR 5/30.5 - 1.0'24253050

A1Loamy Sand, fine10YR 3/30 - 0.6'24503050

A2Loamy Sand, fine10YR 4/20.6 - 1.0'24503050

ELoamy Sand, fine10YR 5/31.0 - 1.7'24503050

B1Loamy Sand, fine10YR 6/31.7 - 2.2'24503050

B2Sandy Loam, fine10YR 6/32.2 - 2.5'24503050

ORoot Mat0 - 0.15'24753050

AI-1



APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

ALoamy Sand10YR 3/30.15 - 0.3'24753050

ApSandy Loam  10YR 4/30.3 -1.1'24753050

B1Sandy Loam  10YR 5/31.1 - 1.4'24753050

B2Sandy Loam  10YR 6/41.4 - 1.8'24753050

B3Sandy Loam  10YR 5/61.8 - 2.1'24753050

A1Silt Loam7.5Yr 2.5/20 - 0.2'25003050

A2Sandy Loam, fine10YR 5/30.2 - 0.5'25003050

ApSandy Loam, fine2.5Y 5/60.5 - 1.0'25003050

B1Loamy Sand, fine10YR 6/41.0 - 1.4'25003050

B2Sandy Loam, fine10YR 6/41.4 - 1.7'25003050

B3Sandy Loam, fine10YR 5/61.7 - 2.0'25003050

ORoot Mat0 - 0.1'25253050

ALoamy Sand10YR 3/30.1 - 0.4'25253050

ApSandy Loam  10YR 4/30.4 - 0.9'25253050

B1Sandy Loam  10YR 5/30.9 - 1.2'25253050

B2Sandy Loam  10YR 6/41.2 - 1.6'25253050

B3Sandy Loam  10YR 5/61.6 - 2.0'25253050

ORoot Mat0- 0.2'25003075

ALoamy Sand10YR 3/30.2 - 0.4'25003075

ApSandy Loam  10YR 4/30.4 - 0.8'25003075

B1Sandy Loam  10YR 5/30.8 - 1.1'25003075

B2Sandy Loam  10YR 6/41.1 - 1.5'25003075

B3Sandy Loam  10YR 5/61.5 - 1.8'25003075

ApLoamy Sand, fine10YR 4/20 - 0.65'22503100

B1Loamy Sand, fine10YR 5/40.65 - 1.35'22503100

B2Sandy Loam10YR 5/61.35 - 1.8'22503100

ALoamy Sand, fine10YR 3/20 - 0.4'23003100

ApLoamy Sand, fine10YR 4/30.4 - 0.85'23003100

B1Loamy Sand, fine10YR 5/40.85 - 1.5'23003100

B2Loamy Sand, fine10YR 5/61.5 - 1.9'23003100

ALoamy Sand, fine10YR 3/20 - 0.4'23503100

ApLoamy Sand, fine10YR 4/30.4 - 0.85'23503100

B1Loamy Sand, fine10YR 5/40.85 - 1.5'23503100

B2Loamy Sand, fine10YR 5/61.5 - 1.9'23503100

ApSandy Loam, fine10YR 3/20 - 0.6'24003100

BSandy Loam10YR 5/30.6 - 1.0'24003100

Water Table1.0'24003100

ASandy Loam10YR 3/30 - 0.2'22503150

ApLoamy Sand 10YR 5/40.2 - 0.5'22503150

B1Loamy Sand 10YR 6/40.5 - 0.9'22503150

B2Sandy Loam10YR 6/40.9 - 1.6'22503150

ASandy Loam10YR 3/30 - 0.2'23003150

ApLoamy Sand 10YR 5/40.2 - 0.5'23003150

B1Loamy Sand 10YR 6/40.5 - 0.9'23003150

B2Sandy Loam10YR 6/40.9 - 1.6'23003150

ASandy Loam10YR 3/30 - 0.2'23503150

ApLoamy Sand 10YR 5/40.2 - 0.5'23503150

B1Loamy Sand 10YR 6/40.5 - 0.9'23503150

AI-2



APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

B2Sandy Loam10YR 6/40.9 - 1.6'23503150

ASandy Loam10YR 3/20 - 1.1'24003150

ApSandy Loam10YR 4/31.1 - 1.3'24003150

B1Sandy Loam10YR 5/61.3 - 1.7'24003150

B2Sandy Loam10YR 5/61.7 - 2.3'24003150

ALoamy Sand 10YR 3/30 - 0.2'24503150

ApLoamy Sand 10YR 4/60.2 - 0.5'24503150

B1Loamy Sand 10YR 5/40.5 - 1.2'24503150

B2Sandy Loam10YR 5/61.2 - 2.1'24503150

B3Sandy Loam10YR 5/62.1 - 2.5'24503150

ASilt Loam10YR 3/30 - 0.2'22003200

ApSilt Loam10YR 4/30.2 - 0.7'22003200

B1Silt Loam10&R 4/60.7 -1.2'22003200

B2Silt Loam10YR 5/61.2 - 1.6'22003200

ASilt Loam10YR 3/30 - 0.2'22503200

ApSilt Loam10YR 4/30.2 - 0.7'22503200

B1Silt Loam10&R 4/60.7 -1.2'22503200

B2Silt Loam10YR 5/61.2 - 1.6'22503200

ApSilt Loam10YR 4/30 - 0.3'23003200

B1Silt Loam10&R 4/60.3 - 1.0'23003200

B2Silt Loam10YR 5/61.0 - 1.6'23003200

ASilt Loam10YR 3/30 - 0.3'23503200

ApSilt Loam10YR 4/30.3 - 0.7'23503200

B1Silt Loam10&R 4/60.7 - 1.1'23503200

B2Silt Loam10YR 5/61.1 - 1.4'23503200

Sandy Loam10YR 3/20 - 0.2'24003200

ApSandy Loam10YR 4/30.2 - 0.75''24003200

B1Sandy Loam10&R 4/60.75 - 1.1'24003200

B2Sandy Loam10YR 5/61.1 - 1.6'24003200

B3Sandy Loam10YR 5/81.6 - 2.0'24003200

ASandy Loam10YR 3/20 - 0.35'24503200

B1Sandy Loam10YR 4/60.35 - 0.9'24503200

B2Sandy Loam10YR 5/60.9 - 1.2'24503200

AoSandy Loam  10YR 2/10 - 0.55'25003200

B1Sandy Loam  10YR 5/20.55 - 1.2'25003200

B2Sandy Loam  10YR 5/81.2 - 1.6'25003200

ORoot Mat0 - 0.35'25253200

AoLoamy Sand 10YR 4/20.35 - 0.5'25253200

ApLoamy Sand 10YR 4/40.5 - 0.8'25253200

BLoamy Sand 10YR 5/60.8 - 1.4'25253200

B3Clay Loam, Hydric2.5Y 6/61.4 - 1.6'25253200

AoSandy Loam  10YR 2/10 - 0.55'25503200

B1Sandy Loam  10YR 5/20.55 - 1.2'25503200

B2Sandy Loam  10YR 5/81.2 - 1.6'25503200

ORoot Mat0 - 0.35'25753200

ALoamy Sand10YR 3/20.35 - 0.7'25753200

BLoamy Sand10YR 5/60.7 - 1.4'25753200

Water Table1.4'25753200
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AoSilt Loam10YR 2/10 - 0.45'26003200

ASilt Loam10YR 4/40.45 - 0.7'26003200

B1Silt Loam10YR 5/60.7 - 1.0'26003200

B2Silt Loam10YR 6/41.0 - 1.4'26003200

ORoot Mat0 - 0.4'26253200

ASilt Loam10YR 4/20.4 - 0.65'26253200

A2Silt Loam7.5YR 2.5/30.65 - 0.85'26253200

B1Silt Loam10YR 5/60.85 - 1.1'26253200

B2Sandy Loam, fine2.5Y 5/61.1 - 1.4'26253200

AoSilt Loam10YR 2/10 - 0.4'26503200

ASilt Loam10YR 4/40.4 - 0.6'26503200

B1Silt Loam10YR 5/60.6 - 1.0'26503200

ASilt Loam10YR 2/10 - 0.35'25003225

ESandy Loam  10YR 5/30.35 - 0.6'25003225

ApSilt Loam10YR 4/60.6 - 0.9'25003225

B1Clay Loam 10YR 6/40.9 - 1.4'25003225

B2Silty Clay Loam10YR 7/31.4 - 1.7'25003225

ORoot Mat0 - 0.2'25253225

ASilt Loam7.5YR 3/20.2 - 0.4'25253225

ApSilt Loam10YR 4/40.4 - 0.8'25253225

B1Silt Loam10YR 5/40.8 - 1.1'25253225

B2Silt Loam10YR 5/61.1 - 1.4'25253225

B3Clay Loam 10YR 6/61.4 - 1.8'25253225

ASilt Loam10YR 2/10 - 0.5'25753225

ESandy Loam  10YR 5/30.5 - 0.65'25753225

ApSilt Loam10YR 4/60.65 - 0.9'25753225

B1Clay Loam 10YR 6/40.9 - 1.3'25753225

B2Silty Clay Loam10YR 7/31.3 - 1.7'25753225

ORoot Mat0 - 0.5'26003225

AoLoamy Sand10YR 3/20.5 - 0.65'26003225

ApLoamy Sand10YR 4/40.65 - 1.05'26003225

BLoamy Sand10YR 5/61.05 - 1.5'26003225

ASandy Loam10YR 3/20 - 0.2'21503250

ApSandy Loam10YR 4/30.2 - 0.85'21503250

B1Sandy Loam10YR 4/60.85 - 1.3'21503250

B2Sandy Loam10YR 5/61.3 - 1.8'21503250

ASandy Loam10YR 3/20 - 0.2'22003250

ApSandy Loam10YR 4/30.2 - 0.85'22003250

B1Sandy Loam10YR 4/60.85 - 1.3'22003250

B2Sandy Loam10YR 5/61.3 - 1.8'22003250

ASandy Loam10YR 3/20 - 0.2'22503250

ApSandy Loam10YR 4/30.2 - 0.85'22503250

B1Sandy Loam10YR 4/60.85 - 1.3'22503250

B2Sandy Loam10YR 5/61.3 - 1.8'22503250

ALoamy Sand 10YR 3/20 - 0.3'23003250

ApSandy Loam10YR 4/30.3 - 0.55'23003250

B1Sandy Loam10&R 4/60.55 - 1.05'23003250

B2Sandy Loam10YR 5/61.05 - 1.4'23003250
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B3Sandy Loam10YR 5/81.4 - 1.7'23003250

ALoamy Sand 10YR 3/20 - 0.3'23503250

ApSandy Loam10YR 4/30.3 - 0.55'23503250

B1Sandy Loam10&R 4/60.55 - 1.05'23503250

B2Sandy Loam10YR 5/61.05 - 1.4'23503250

B3Sandy Loam10YR 5/81.4 - 1.7'23503250

ALoamy Sand 10YR 3/20 - 0.3'24003250

ApSandy Loam10YR 4/30.3 - 0.55'24003250

B1Sandy Loam10&R 4/60.55 - 1.05'24003250

B2Sandy Loam10YR 5/61.05 - 1.4'24003250

B3Sandy Loam10YR 5/81.4 - 1.7'24003250

ALoamy Sand 10YR 3/20 - 0.3'24503250

ApSandy Loam10YR 4/30.3 - 0.65'24503250

B1Sandy Loam10&R 4/60.65 - 1.0'24503250

B2Sandy Loam10YR 5/61.0 - 1.4'24503250

B3Sandy Loam10YR 5/81.4 - 1.8'24503250

ORoot Mat0 - 0.15'25003250

A1Silt Loam10YR 2/20.15 - 0.35'25003250

A2Loamy Sand 10YR 4/40.35 - 0.6'25003250

B1Sandy Loam  10YR 6/30.6 - 1.8'25003250

B2Sandy Loam  10YR 6/41.8 - 2.5'25003250

ORoot Mat0 - 0.3'25253250

ASilt Loam10YR 2/10.3 - .4'25253250

ESandy Loam  10YR 5/30.4 - 0.6'25253250

ApSilt Loam10YR 4/60.6 - 1.0'25253250

B1Silt Loam10YR 6/61.0- 1.3'25253250

B2Sandy Loam, fine10YR 6/41.3 - 1.7'25253250

B3Sandy Loam  10YR 5/61.7 - 2.0'25253250

ORoot Mat0 - 0.15'25503250

A1Silt Loam10YR 2/20.15 - 0.35'25503250

A2Loamy Sand 10YR 4/40.35 - 0.6'25503250

B1Sandy Loam  10YR 6/30.6 - 1.8'25503250

B2Sandy Loam  10YR 6/41.8 - 2.5'25503250

ASilt Loam10YR 2/10 - 0.4'25753250

ESandy Loam  10YR 5/30.4 - 0.6'25753250

ApSilt Loam10YR 4/60.6 - 0.8'25753250

B1Silt Loam10YR 5/60.8 - 1.1'25753250

B2Sandy Loam, fine10YR 6/41.1 - 1.6'25753250

B3Sandy Loam  10YR 7/31.6 - 2.0'25753250

ORoot Mat0 - 0.15'26003250

A1Silt Loam10YR 2/20.15 - 0.35'26003250

A2Loamy Sand 10YR 4/40.35 - 0.6'26003250

B1Sandy Loam  10YR 6/30.6 - 1.8'26003250

B2Sandy Loam  10YR 6/41.8 - 2.5'26003250

ORoot Mat0 - 0.15'26503250

A1Silt Loam10YR 2/20.15 - 0.35'26503250

A2Loamy Sand 10YR 4/40.35 - 0.6'26503250

B1Sandy Loam  10YR 6/30.6 - 1.8'26503250
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B2Sandy Loam  10YR 6/41.8 - 2.5'26503250

ASilt Loam10YR 4/20 - 0.25'25003275

ApSilt Loam10YR 5/40.25 - 0.65'25003275

B1Silt Loam10YR 6/40.65 - 1.05'25003275

B2Silt Loam10YR 5/61.05 - 1.8'25003275

B3Silt Loam10YR 5/81.8 - 2.2'25003275

ORoot Mat0 - 0.15'25253275

ASilt Loam7.5YR 3/20.15 - 0.4'25253275

ApSilt Loam10YR 4/40.4 - 0.7'25253275

B1Silt Loam10YR 5/40.7 - 0.95'25253275

B2Silt Loam10YR 5/60.95 - 1.3'25253275

B3Clay Loam 10YR 6/61.3 - 1.5'25253275

ORoot Mat0 - 0.3'25503275

ELoamy Sand 10YR 5/20.3 - 0.4'25503275

ApSilt Loam7.5Yr 3/40.4 - 0.6'25503275

B1Sandy Loam, fine10YR 5/80.6 - 1.0'25503275

B2Sandy loam 10YR 5/61.0 - 1.7'25503275

ORoot Mat0 - 0.3'25753275

ALoamy Sand10YR 3/30.3 - 0.6'25753275

ApSilt Loam5YR 3/40.6 - 0.85'25753275

B1Loamy Sand, fine10YR 4/60.85 - 1.3'25753275

B2Loamy Sand10YR 5/61.3 - 1.8'25753275

B3Loamy Sand, coarse10YR 6/41.8 - 2.4'25753275

ASandy Loam10YR 3/20 - 0.2'21503300

ApSandy Loam10YR 4/30.2 - 0.85'21503300

B1Sandy Loam10YR 4/60.85 - 1.3'21503300

B2Sandy Loam10YR 5/61.3 - 1.8'21503300

ASandy Loam10YR 3/20 - 0.2'22003300

ApSandy Loam10YR 4/30.2 - 0.85'22003300

B1Sandy Loam10YR 4/60.85 - 1.3'22003300

B2Sandy Loam10YR 5/61.3 - 1.8'22003300

ASandy Loam10YR 3/20 - 0.35'22503300

ApSandy Loam10YR 4/30.35 - 0.7'22503300

B1Sandy Loam2.5Y 4/40.7 - 1.15'22503300

B2Sandy Loam2.5Y 5/41.15 - 1.5'22503300

B3Sandy Loam10YR 5/61.5 - 1.7'22503300

ASandy Loam10YR 3/20 - 0.35'23003300

ApSandy Loam10YR 4/30.35 - 0.7'23003300

B1Sandy Loam2.5Y 4/40.7 - 1.15'23003300

B2Sandy Loam2.5Y 5/41.15 - 1.5'23003300

B3Sandy Loam10YR 5/61.5 - 1.7'23003300

ASandy Loam10YR 3/20 - 0.35'23503300

ApSandy Loam10YR 4/30.35 - 0.7'23503300

B1Sandy Loam2.5Y 4/40.7 - 1.15'23503300

B2Sandy Loam2.5Y 5/41.15 - 1.5'23503300

B3Sandy Loam10YR 5/61.5 - 1.7'23503300

ASandy Loam10YE 3/30 - 0.3'24003300

ApSandy Loam10YR 4/40.3 - 0.7'24003300
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B1Sandy Loam10YR 5/40.7 - 1.0'24003300

B2Sandy Loam10YR 5/61.0 - 1.4'24003300

B3Sandy Loam10YR 6/61.4 - 1.8'24003300

ASandy Loam10YE 3/30 - 0.3'24503300

ApSandy Loam10YR 4/40.3 - 0.7'24503300

B1Sandy Loam10YR 5/40.7 - 1.0'24503300

B2Sandy Loam10YR 5/61.0 - 1.4'24503300

B3Sandy Loam10YR 6/61.4 - 1.8'24503300

ASilt Loam10YR 4/20 - 0.25'24753300

ApSilt Loam10YR 5/40.25 - 0.65'24753300

B1Silt Loam10YR 6/40.65 - 1.05'24753300

B2Silt Loam10YR 5/61.05 - 1.8'24753300

B3Silt Loam10YR 5/81.8 - 2.2'24753300

AoSandy Loam, fine10YR 3/20 - 0.4'25003300

ESandy Loam, fine10YR 4/30.4 - 0.6'25003300

B1Sandy Loam, fine10YR 4/60.6 - 0.95'25003300

B2Sandy Loam, fine10YR 5/60.95 - 1.5'25003300

B3Silt Loam10YR 581.5 - 1.9'25003300

ASilt Loam10YR 4/20 - 0.25'25253300

ApSilt Loam10YR 5/40.25 - 0.65'25253300

B1Silt Loam10YR 6/40.65 - 1.05'25253300

B2Silt Loam10YR 5/61.05 - 1.8'25253300

B3Silt Loam10YR 5/81.8 - 2.2'25253300

AoSandy Loam, fine10YR 3/20 - 0.4'25503300

ESandy Loam, fine10YR 4/30.4 - 0.6'25503300

B1Sandy Loam, fine10YR 4/60.6 - 0.95'25503300

B2Sandy Loam, fine10YR 5/60.95 - 1.5'25503300

B3Silt Loam10YR 581.5 - 1.9'25503300

ASilt Loam10YR 4/20 - 0.25'25003325

ApSilt Loam10YR 5/40.25 - 0.65'25003325

B1Silt Loam10YR 6/40.65 - 1.05'25003325

B2Silt Loam10YR 5/61.05 - 1.8'25003325

B3Silt Loam10YR 5/81.8 - 2.2'25003325

AoSandy Loam10YE 3/10 - 0.3'21503350

ApSandy Loam10YE 4/30.3 - 0.8'21503350

B1Sandy Loam10YR 5/30.8 - 1.2'21503350

B2Sandy Loam10YR 6/31.2 - 1.8'21503350

AoSandy Loam10YE 3/10 - 0.3'22003350

ApSandy Loam10YE 4/30.3 - 0.8'22003350

B1Sandy Loam10YR 5/30.8 - 1.2'22003350

B2Sandy Loam10YR 6/31.2 - 1.8'22003350

AoSandy Loam10YE 3/10 - 0.3'22503350

ApSandy Loam10YE 4/30.3 - 0.8'22503350

B1Sandy Loam10YR 5/30.8 - 1.2'22503350

B2Sandy Loam10YR 6/31.2 - 1.8'22503350

ORoot Mat0 - 0.1'23003350

ASilt Loam10YR 3/30.1 - 0.3'23003350

B1Silt Loam10YR 4/40.3 - 1.0'23003350
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B2Silt Loam10YR 4/61.0 - 2.0'23003350

ORoot Mat0 - 0.1'23503350

ASilt Loam10YR 3/30.1 - 0.3'23503350

B1Silt Loam10YR 4/40.3 - 1.0'23503350

B2Silt Loam10YR 4/61.0 - 2.0'23503350

ORoot Mat0 - 0.1'24003350

ASilt Loam10YR 3/30.1 - 0.3'24003350

B1Silt Loam10YR 4/40.3 - 1.0'24003350

B2Silt Loam10YR 4/61.0 - 2.0'24003350

ORoot Mat0 - 0.1'24503350

ASilt Loam10YR 3/30.1 - 0.3'24503350

B1Silt Loam10YR 4/40.3 - 1.0'24503350

B2Silt Loam10YR 4/61.0 - 2.0'24503350

AoSandy Loam  10YR 5/10 - 0.4'25003350

B1Sandy Loam  10YR 5/40.4 - 0.7'25003350

B2Sandy Loam  10YR 6/40.7 - 1.7'25003350

B3Sandy Loam  2.5Y 6/31.7 - 2.0'25003350

AoSandy Loam10YE 3/10 - 0.3'21503400

ApSandy Loam10YE 4/30.3 - 0.8'21503400

B1Sandy Loam10YR 5/30.8 - 1.2'21503400

B2Sandy Loam10YR 6/31.2 - 1.8'21503400

AoSilt Loam10YR 3/30 - 0.3'22003400

ApSilt Loam10YR 4/40.3 - 0.8'22003400

BSilt Loam10YR 5/40.8 - 1.4'22003400

AoSilt Loam10YR 3/30 - 0.25'22503400

ApSilt Loam10YR 4/40.25 - 0.6'22503400

BSilt Loam10YR 5/60.6 - 1.2'22503400

AoSandy Loam10Yr 4/20 - 0.3'23003400

ApSilt Loam10YR 4/40.25 - 0.6'23003400

BSilt Loam10YR 5/60.6 - 1.2'23003400

AoSandy Loam10YR 4/20 - 0.3'23503400

ApSandy Loam10YR 4/40.3 - 0.5'23503400

BSandy Loam10YR 5/40.5 - 1.4'23503400

AoSandy Loam10YR 4/20 - 0.3'24003400

ApSandy Loam10YR 4/40.3 - 0.5'24003400

BSandy Loam10YR 5/40.5 - 1.4'24003400

ORoot Mat0 - 0.25'24503400

ESandy Loam, fine10YR 4/10.25 - 0.45'24503400

ASandy Loam10YR 4/60.45 - 0.8'24503400

BSandy Loam10YR 6/40.8 - 1.4'24503400

ApSilt Loam10YR 3/30 - 0.55'21503450

B1Silt Loam10YR 5/40.55 - 1.1'21503450

B2Silt Loam10YR 5/61.1 - 1.4'21503450

ApSilt Loam10YR 3/30 - 0.55'22003450

B1Silt Loam10YR 5/40.55 - 1.1'22003450

B2Silt Loam10YR 5/61.1 - 1.4'22003450

ApSilt Loam10YR 3/30 - 0.45'22503450

B1Silt Loam10YR 5/40.45 - 0.7'22503450
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B2Silt Loam2.5Y 5/40.7 - 1.2'22503450

B3Silt Loam10YR 5/61.2 - 2.2'22503450

ApSilt Loam10YR 3/30 - 0.45'23003450

B1Silt Loam10YR 5/40.45 - 0.7'23003450

B2Silt Loam2.5Y 5/40.7 - 1.2'23003450

B3Silt Loam10YR 5/61.2 - 2.2'23003450

ApSilt Loam10YR 3/30 - 0.45'23503450

B1Silt Loam10YR 5/40.45 - 0.7'23503450

B2Silt Loam2.5Y 5/40.7 - 1.2'23503450

B3Silt Loam10YR 5/61.2 - 2.2'23503450

AoSilt Loam10YR 3/20 - 0.5'24003450

B1Sandy Loam, fine7.5YR 4/40.5 - 0.8'24003450

B2Sandy Loam, fine2.5Y 4/40.8 - 1.5'24003450

B3Sandy Loam, fine10YR 5/41.5 - 2.0'24003450

ALoamy Sand 10YR 3/30 - 0.25'23003475

ApLoamy Sand 10YR 4/30.25 - 0.6'23003475

B1Loamy Sand 10YR 5/40.6 - 0.9'23003475

B2Loamy Sand 10YR 6/40.9 - 1.5'23003475

B3Loamy Sand 10YR 5/61.5 - 1.9'23003475

ASandy Loam10YR 3/30 - 0.4'21503500

ApSandy Loam  10YR 4/40.4 - 0.7'21503500

B1Sandy Loam  10YR 5/60.7 - 1.15'21503500

B2Silt Loam10YR 6/41.15 - 1.5'21503500

ASandy Loam10YR 3/30 - 0.4'22003500

ApSandy Loam  10YR 4/40.4 - 0.7'22003500

B1Sandy Loam  10YR 5/60.7 - 1.15'22003500

B2Silt Loam10YR 6/41.15 - 1.5'22003500

ASandy Loam  10YR 3/30 - 0.2'22503500

ApSandy Loam  10YR 4/40.2 - 0.55'22503500

B1Sandy Loam  10YR 4/60.55 - 0.9'22503500

B2Sandy Loam  10YR 5/60.9 - 1.2'22503500

B3Sandy Loam  10YR 5/81.2 - 1.5'22503500

ALoamy Sand 10YR 3/30 - 0.25'22753500

ApLoamy Sand 10YR 4/30.25 - 0.6'22753500

B1Loamy Sand 10YR 5/40.6 - 0.9'22753500

B2Loamy Sand 10YR 6/40.9 - 1.5'22753500

B3Loamy Sand 10YR 5/61.5 - 1.9'22753500

ASandy Loam  10YR 3/20 - 0.5'23003500

B1Sandy Loam  10YR 4/60.5 - 0.8'23003500

B2Sandy Loam  10YR 6/40.8 - 1.4'23003500

B3Sandy Loam  10YR 5/61.4 - 1.9'23003500

ALoamy Sand 10YR 3/30 - 0.25'23253500

ApLoamy Sand 10YR 4/30.25 - 0.6'23253500

B1Loamy Sand 10YR 5/40.6 - 0.9'23253500

B2Loamy Sand 10YR 6/40.9 - 1.5'23253500

B3Loamy Sand 10YR 5/61.5 - 1.9'23253500

ASandy Loam  10YR 3/20 - 0.5'23503500

B1Sandy Loam  10YR 4/60.5 - 0.8'23503500

AI-9



APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

B2Sandy Loam  10YR 6/40.8 - 1.4'23503500

B3Sandy Loam  10YR 5/61.4 - 1.9'23503500

ASandy Loam  10YR 3/20 - 0.5'24003500

B1Sandy Loam  10YR 4/60.5 - 0.8'24003500

B2Sandy Loam  10YR 6/40.8 - 1.4'24003500

B3Sandy Loam  10YR 5/61.4 - 1.9'24003500

AoSilt Loam10YR 2/10 - 0.3'24503500

ESand10YR 5/30.3 - 0.5'24503500

B1Loamy Sand 10YR 4/60.5 - 0.9'24503500

B2Loamy Sand 10YR 5/60.9 - 1.2'24503500

B3Loamy Sand 10YR 6/31.2 - 1.8'24503500

ALoamy Sand 10YR 3/30 - 0.25'23003525

ApLoamy Sand 10YR 4/30.25 - 0.6'23003525

B1Loamy Sand 10YR 5/40.6 - 0.9'23003525

B2Loamy Sand 10YR 6/40.9 - 1.5'23003525

B3Loamy Sand 10YR 5/61.5 - 1.9'23003525

ASilt Loam10YR 3/30 - 0.3'23503525

ApSilt Loam10YR 3/60.3 - 0.75'23503525

B1Sandy Loam  10YR 5/60.75 - 1.2'23503525

B2Sandy Loam  10YR 4/61.2 - 1.7'23503525

ASandy Loam10YR 3/30 - 0.4'21503550

ApSandy Loam  10YR 4/40.4 - 0.7'21503550

B1Sandy Loam  10YR 5/60.7 - 1.15'21503550

B2Silt Loam10YR 5/81.15 - 1.5'21503550

ASandy Loam10YR 3/30 - 0.4'22003550

ApSandy Loam  10YR 4/40.4 - 0.7'22003550

B1Sandy Loam  10YR 5/60.7 - 1.15'22003550

B2Silt Loam10YR 5/81.15 - 1.5'22003550

ASandy Loam  10YE 3/30 - 0.2'22503550

ApSandy Loam  10YR 4/30.2 - 0.45'22503550

B1Sandy Loam  10YR 5/40.45 - 0.65'22503550

B2Sandy Loam  10YR 5/60.65 - 1.2'22503550

B3Silt Loam10YR 5/81.2 - 1.6'22503550

ASandy Loam  10YE 3/30 - 0.2'23003550

ApSandy Loam  10YR 4/30.2 - 0.45'23003550

B1Sandy Loam  10YR 5/40.45 - 0.65'23003550

B2Sandy Loam  10YR 5/60.65 - 1.2'23003550

B3Silt Loam10YR 5/81.2 - 1.6'23003550

ASilt Loam10YR 3/30 - 0.3'23253550

ApSilt Loam10YR 3/60.3 - 0.75'23253550

B1Sandy Loam  10YR 5/60.75 - 1.2'23253550

B2Sandy Loam  10YR 4/61.2 - 1.7'23253550

ASandy Loam  10YE 3/30 - 0.2'23503550

ApSandy Loam  10YR 4/30.2 - 0.45'23503550

B1Sandy Loam  10YR 5/40.45 - 0.65'23503550

B2Sandy Loam  10YR 5/60.65 - 1.2'23503550

B3Silt Loam10YR 5/81.2 - 1.6'23503550

ORoot Mat0 - 0.3'23753550
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ASandy Loam  10YR 3/30.3 - 0.6'23753550

ESandy Loam  10YR 5/30.6 - 0.9'23753550

B1Sandy Loam  10YR 5/40.9 - 1.3'23753550

B2Sandy Loam  10YR 5/61.3 - 1.9'23753550

ORoot Mat0 - 0.2'24003550

ASandy Loam  10YR 3/30.2 - 0.4'24003550

ApSandy Loam  10YR 4/30.4 - 0.5'24003550

B1Sandy Loam  7.5YR 4/60.5 - 0.75'24003550

B2Sandy Loam  10YR 5/40.75 - 1.4'24003550

B3Sandy Loam  10YR 6/41.4 - 2.0'24003550

ORoot Mat0 - 0.4'24503550

ESandy Loam  7.5YR 4/30.4 - 0.7'24503550

B1Sandy Loam  7.5YR 4/60.7 - 1.1'24503550

B2Sandy Loam  10YR 6/41.1 - 1.8'24503550

B3Sandy Loam  10YR 6/31.8 - 2.5'24503550

ALoamy Sand 10YR 3/30 - 0.25'23503575

ApLoamy Sand 10YR 4/30.25 - 0.6'23503575

B1Loamy Sand 10YR 5/40.6 - 0.9'23503575

B2Loamy Sand 10YR 6/40.9 - 1.5'23503575

B3Loamy Sand 10YR 5/61.5 - 1.9'23503575

ASandy Loam  10YR 4/20 - 0.25'21503600

ApSandy Loam  10YR 4/40.25 - 0.65'21503600

BSandy Loam  10YR 5/60.65 - 1.4'21503600

ASandy Loam  10YR 4/20 - 0.25'22003600

ApSandy Loam  10YR 4/40.25 - 0.55'22003600

BSandy Loam  10YR 5/60.55 - 1.5'22003600

ASandy Loam  10YR 4/20 - 0.25'22503600

ApSandy Loam  10YR 4/40.25 - 0.55'22503600

BSandy Loam  10YR 5/60.55 - 1.5'22503600

ASandy Loam  10YR 4/20 - 0.25'23003600

ApSandy Loam  10YR 4/40.25 - 0.55'23003600

BSandy Loam  10YR 5/60.55 - 1.5'23003600

ORoot Mat0 - 0.15'23503600

ASandy Loam  10YR 2/20.15 - 0.40'23503600

B1Sandy Loam  10YR 4/40.40 - 0.7'23503600

B2Sandy Loam  10YR 5/60.7 - 1.4'23503600

ORoot Mat0 - 0.15'24003600

ASandy Loam  10YR 2/20.15 - 0.40'24003600

B1Sandy Loam  10YR 4/40.40 - 0.7'24003600

B2Sandy Loam  10YR 5/60.7 - 1.4'24003600

ASandy Loam  10YR 4/20 - 0.25'21503650

ApSandy Loam  10YR 4/40.25 - 0.65'21503650

BSandy Loam  10YR 5/60.65 - 1.4'21503650

ASandy Loam  10YR 4/20 - 0.25'22003650

ApSandy Loam  10YR 4/40.25 - 0.65'22003650

BSandy Loam  10YR 5/60.65 - 1.4'22003650

ASandy Loam  10YR 4/20 - 0.25'22503650

ApSandy Loam  10YR 4/40.25 - 0.65'22503650
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BSandy Loam  10YR 5/60.65 - 1.4'22503650

ASandy Loam  10YR 4/20 - 0.25'23003650

ApSandy Loam  10YR 4/40.25 - 0.65'23003650

BSandy Loam  10YR 5/60.65 - 1.4'23003650

ASandy Loam  10YR 3/20 - 0.35'23503650

ApSandy Loam  10YR 4/40.35 - 0.6'23503650

BSandy Loam  10YR 5/60.6 - 1.3'23503650

ASandy Loam  10YR 3/20 - 0.2'24003650

ApSandy Loam  10YR 4/40.2 - 0.4'24003650

BSandy Loam  10YR 5/60.4 - 1.2'24003650

ASandy Loam  10YR 3/30 - 0.25'18003700

ApSandy Loam  10YR 4/30.25 - 0.6'18003700

B1Sandy Loam  10YR 5/40.6 - 0.9'18003700

B2Sandy Loam  10YR 6/40.9 -1.9'18003700

B3Sandy Loam  10YR 5/61.9 - 2.4'18003700

ASandy Loam  10YR 3/30 - 0.25'18503700

ApSandy Loam  10YR 4/30.25 - 0.6'18503700

B1Sandy Loam  10YR 5/40.6 - 0.9'18503700

B2Sandy Loam  10YR 6/40.9 -1.9'18503700

B3Sandy Loam  10YR 5/61.9 - 2.4'18503700

ASandy Loam  10YR 3/30 - 0.2'19003700

ApSandy Loam  10YR 4/30.2 - 0.6'19003700

B1Sandy Loam  10YR 5/40.6 - 0.9'19003700

B2Sandy Loam  10YR 6/40.9 - 1.5'19003700

B3Sandy Loam  10YR 5/61.4 - 1.7'19003700

ASandy Loam  10YR 3/30 - 0.2'19503700

ApSandy Loam  10YR 4/30.2 - 0.6'19503700

B1Sandy Loam  10YR 5/40.6 - 0.9'19503700

B2Sandy Loam  10YR 6/40.9 - 1.5'19503700

B3Sandy Loam  10YR 5/61.4 - 1.7'19503700

ASandy Loam  10YR 3/30 - 0.2'20003700

ApSandy Loam  10YR 4/30.2 - 0.6'20003700

B1Sandy Loam  10YR 5/40.6 - 0.9'20003700

B2Sandy Loam  10YR 6/40.9 - 1.5'20003700

B3Sandy Loam  10YR 5/61.4 - 1.7'20003700

ASandy Loam  10YR 3/30 - 0.2'20503700

ApSandy Loam  10YR 4/30.2 - 0.6'20503700

B1Sandy Loam  10YR 5/40.6 - 0.9'20503700

B2Sandy Loam  10YR 6/40.9 - 1.5'20503700

B3Sandy Loam  10YR 5/61.4 - 1.7'20503700

ASandy Loam  10YR 3/30 - 0.2'21003700

ApSandy Loam  10YR 4/30.2 - 0.6'21003700

B1Sandy Loam  10YR 5/40.6 - 0.9'21003700

B2Sandy Loam  10YR 6/40.9 - 1.5'21003700

B3Sandy Loam  10YR 5/61.4 - 1.7'21003700

ASandy Loam  10YR 3/30 - 0.2'21503700

ApSandy Loam  10YR 4/30.2 - 0.6'21503700

B1Sandy Loam  10YR 5/40.6 - 0.9'21503700
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B2Sandy Loam  10YR 6/40.9 - 1.5'21503700

B3Sandy Loam  10YR 5/61.4 - 1.7'21503700

ASandy Loam  10YR 3/20 - 0.3'22003700

ApSandy Loam  10YR 4/30.3 - 0.7'22003700

B1Sandy Loam  10YR 5/60.7 - 1.0'22003700

B2Sandy Loam  10YR 5/81.0 - 1.4'22003700

ASandy Loam  10YR 3/20 - 0.3'22503700

ApSandy Loam  10YR 4/30.3 - 0.7'22503700

B1Sandy Loam  10YR 5/60.7 - 1.0'22503700

B2Sandy Loam  10YR 5/81.0 - 1.4'22503700

ASandy Loam  10YR 3/20 - 0.25'23003700

ApSandy Loam  10YR 34/30.25 - 0.7'23003700

B1Sandy Loam  10YR 5/40.7 - 1.0'23003700

B2Sandy Loam  10YR 6/31.0 - 1.6'23003700

B3Sandy Loam  10YR 6/41.6 - 2.1'23003700

ORoot Mat0 - 0.15'23503700

ApSandy Loam  10YE 3/20.15 - 0.3'23503700

B1Sandy Loam  10YR 4/60.3 - 0.8'23503700

B2Sandy Loam  10YR 6/40.8 1.6'23503700

B3Sandy Loam  10YR 5/61.6 - 2.0'23503700

ORoot Mat0 - 0.2'24003700

ApSandy Loam  10YE 3/20.2 - 0.4'24003700

B1Sandy Loam  10YR 4/60.4 - 0.7'24003700

B2Sandy Loam  10YR 6/40.7 - 1.1'24003700

B3Sandy Loam  10YR 5/61.1 - 1.8'24003700

ASandy Loam  10YR 3/30 - 0.3'20503725

ApSandy Loam  10YR 4/30.3 - 0.55'20503725

B1Sandy Loam  10YR 5/40.55 - 0.85'20503725

B2Sandy Loam  10YR 6/40.85 - 1.5'20503725

B3Sandy Loam  10YR 5/61.5 - 1.8'20503725

ASilt Loam10YR 3/20 - 0.3'22753725

ApSilt Loam10YR 4/40.3 - 0.5'22753725

B1Sandy Loam  10YR 6/40.5 - 1.0'22753725

B2Sandy Loam  10YR 5/41.0 - 1.3'22753725

B3Sandy Loam  10YR 4/61.3 - 1.8'22753725

ASilt Loam10YR 3/20 - 0.3'23003725

ApSilt Loam10YR 4/40.3 - 0.5'23003725

B1Sandy Loam  10YR 6/40.5 - 1.0'23003725

B2Sandy Loam  10YR 5/41.0 - 1.3'23003725

B3Sandy Loam  10YR 4/61.3 - 1.8'23003725

ORoot Mat0 - 0.1'23253725

ASandy Loam  10YR 3/20.1 - 0.35'23253725

ApSandy Loam  10YR 3/40.35 - 0.6'23253725

B1Sandy Loam  10YR 5/60.6 - 0.8'23253725

B2Sandy Loam  10YR 6/40.8 - 1.6'23253725

B3Sandy Loam  10YR 4/61.6 - 1.8'23253725

ASandy Loam  10YR 3/30 - 0.2'18003750

ApSandy Loam  10YR 4/30.2 - 0.6'18003750

AI-13



APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

B1Sandy Loam  10YR 5/60.6 - 1.3'18003750

B2Silt Loam7.5YR 5/81.3 - 1.7'18003750

ALoamy Sand10YR 3/30 - 0.4'20003750

ApLoamy Sand10YR 4/30.4 - 0.75'20003750

B1Loamy Sand10YR 5/40.75 - 1.1'20003750

B2Loamy Sand10YR 6/41.1 - 1.7'20003750

B3Loamy Sand10YR 4/61.7 - 2.2'20003750

ASandy Loam  10YR 3/30 - 0.3'20253750

ApSandy Loam  10YR 4/30.3 - 0.55'20253750

B1Sandy Loam  10YR 5/40.55 - 0.85'20253750

B2Sandy Loam  10YR 6/40.85 - 1.5'20253750

B3Sandy Loam  10YR 5/61.5 - 1.8'20253750

ALoamy Sand10YR 3/30 - 0.4'20503750

ApLoamy Sand10YR 4/30.4 - 0.75'20503750

B1Loamy Sand10YR 5/40.75 - 1.1'20503750

B2Loamy Sand10YR 6/41.1 - 1.7'20503750

B3Loamy Sand10YR 4/61.7 - 2.2'20503750

ASandy Loam  10YR 3/30 - 0.3'20753750

ApSandy Loam  10YR 4/30.3 - 0.55'20753750

B1Sandy Loam  10YR 5/40.55 - 0.85'20753750

B2Sandy Loam  10YR 6/40.85 - 1.5'20753750

B3Sandy Loam  10YR 5/61.5 - 1.8'20753750

AoLoam 10YR 3/20 - 0.25'21003750

ApSilt Loam10YR 4/40.25 - 0.65'21003750

BSandy Loam  10YR 5/60.65 - 1.4'21003750

AoLoam 10YR 3/20 - 0.25'21503750

ApSilt Loam10YR 4/40.25 - 0.65'21503750

BSandy Loam  10YR 5/60.65 - 1.4'21503750

AoLoam 10YR 3/20 - 0.25'22003750

ApSilt Loam10YR 4/40.25 - 0.65'22003750

BSandy Loam  10YR 5/60.65 - 1.4'22003750

AoLoam 10YR 3/20 - 0.25'22503750

ApSilt Loam10YR 4/40.25 - 0.65'22503750

BSandy Loam  10YR 5/60.65 - 1.4'22503750

ASandy Loam  10YR 3/30 - 0.3'22753750

ApSandy Loam  10YR 4/30.3 - 0.55'22753750

B1Sandy Loam  10YR 5/40.55 - 0.85'22753750

B2Sandy Loam  10YR 6/40.85 - 1.5'22753750

B3Sandy Loam  10YR 5/61.5 - 1.8'22753750

AoLoam 10YR 3/20 - 0.25'23003750

ApSilt Loam10YR 4/40.25 - 0.65'23003750

BSandy Loam  10YR 5/60.65 - 1.4'23003750

ASilt Loam10YR 3/20 - 0.3'23253750

ApSilt Loam10YR 4/40.3 - 0.5'23253750

B1Sandy Loam  10YR 6/40.5 - 1.0'23253750

B2Sandy Loam  10YR 5/41.0 - 1.3'23253750

B3Sandy Loam  10YR 4/61.3 - 1.8'23253750

ALoam 10YR 3/10 - 0.2'23503750
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AoSandy Loam  10YR 4/30.2 - 0.4'23503750

ApSandy Loam  10YR 4/40.4 - 0.8'23503750

BSand 10YR 5/60.8 - 1.5'23503750

ALoam 10YR 3/10 - 0.2'24003750

AoSandy Loam  10YR 4/30.2 - 0.4'24003750

ApSandy Loam  10YR 4/40.4 - 0.8'24003750

BSand 10YR 5/60.8 - 1.5'24003750

ORoot Mat0 - 0.35' 24503750

ESand10YR 5/30.35 - 0.65' 24503750

BSandy Loam  10YR 4/60.65 - 1.1' 24503750

ASandy Loam  10YR 3/30 - 0.3'20503775

ApSandy Loam  10YR 4/30.3 - 0.55'20503775

B1Sandy Loam  10YR 5/40.55 - 0.85'20503775

B2Sandy Loam  10YR 6/40.85 - 1.5'20503775

B3Sandy Loam  10YR 5/61.5 - 1.8'20503775

ALoamy Sand 10YR 3/20 - 0.2'22753775

ApLoamy Sand 10YR 4/60.2 - 0.5'22753775

B1Loamy Sand 10YR 5/60.5 - 0.95'22753775

B2Loamy Sand 10YR 6/60.95 - 1.6'22753775

ASilt Loam10YR 3/20 - 0.3'23003775

ApSilt Loam10YR 4/40.3 - 0.5'23003775

B1Sandy Loam  10YR 6/40.5 - 1.0'23003775

B2Sandy Loam  10YR 5/41.0 - 1.3'23003775

B3Sandy Loam  10YR 4/61.3 - 1.8'23003775

ALoamy Sand 10YR 3/20 - 0.2'23253775

ApLoamy Sand 10YR 4/60.2 - 0.5'23253775

B1Loamy Sand 10YR 5/60.5 - 0.95'23253775

B2Loamy Sand 10YR 6/60.95 - 1.6'23253775

ALoamy Sand10YR 3/30 - 0.3'21003800

ApLoamy Sand10YR 4/30.3 - 0.85'21003800

B1Loamy Sand10YR 5/40.85 - 1.3'21003800

B2Loamy Sand10YR 6/41.3 - 1.8'21003800

B3Loamy Sand10YR 4/61.8 - 2.3'21003800

ALoamy Sand10YR 3/30 - 0.3'21503800

ApLoamy Sand10YR 4/30.3 - 0.55'21503800

B1Loamy Sand10YR 5/40.55 - 1.0'21503800

B2Loamy Sand10YR 6/41.0 - 1.8'21503800

B3Loamy Sand10YR 4/61.8 - 2.1'21503800

ASandy Loam  10YR 3/20 - 0.3'22003800

ApSilt Loam10YR 4/40.3 - 0.7'22003800

B1Silt Loam10YR 5/60.7 - 1.2'22003800

B2Loamy Sand 10YR 5/81.2 - 1.5'22003800

ASandy Loam  10YR 3/20 - 0.3'22503800

ApSilt Loam10YR 4/40.3 - 0.7'22503800

B1Silt Loam10YR 5/60.7 - 1.2'22503800

B2Loamy Sand 10YR 5/81.2 - 1.5'22503800

ASilt Loam10YR 4/20 - 0.25'23003800

ApSilt Loam10Yr 5/40.25 - 0.5'23003800
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B1Sandy Loam  10YR 6/40.5 - 0.9'23003800

B2Sandy Loam  10YR 5/80.9 - 1.4'23003800

ASilt Loam10YR 4/20 - 0.25'23503800

ApSilt Loam10Yr 5/40.25 - 0.5'23503800

B1Sandy Loam  10YR 6/40.5 - 0.9'23503800

B2Sandy Loam  10YR 5/80.9 - 1.4'23503800

ASilt Loam10YR 4/20 - 0.25'24003800

ApSilt Loam10Yr 5/40.25 - 0.5'24003800

B1Sandy Loam  10YR 6/40.5 - 0.9'24003800

B2Sandy Loam  10YR 5/80.9 - 1.4'24003800

0 - 0.5'24503800

ORoot Mat10YR 2/10.5 - 0.55'24503800

ASilt Loam10YR 4/40.55 - 0.6'24503800

ESilt Loam10YR 3/40.6 - 0.8'24503800

BSandy Loam  10R 5/60.8 - 1.2'24503800

ORoot Mat0 - 0.25'23753825

AoSandy Loam  10YR 4/10.25 - 0.35'23753825

ApLoamy Sand 10YR 4/40.35 - 0.75'23753825

BSand10YR 5/40.75 - 1.5'23753825

ORoot Mat0 - 0.1'24003825

AoLoamy Sand 10YR 4/10.1 - 0.3'24003825

ApLoamy Sand 10YR 4/40.3 -0.7'24003825

BSand 10YR 5/60.7 - 1.4'24003825

ORoot Mat0 - 0.25'24253825

AoSandy Loam  10YR 4/10.25 - 0.35'24253825

ApLoamy Sand 10YR 4/40.35 - 0.75'24253825

BSand10YR 5/40.75 - 1.5'24253825

AoLoam 10YR 3/20 - 0.25'21003850

ApSilt Loam10YR 4/40.25 - 0.65'21003850

BSandy Loam  10YR 5/60.65 - 1.4'21003850

ORoot Mat0 - 0.15'21503850

AoLoam 10YR 3/20.15 - 0.2'21503850

ApSilt Loam10YR 4/40.2 - 0.65'21503850

BSandy Loam  10YR 5/60.65 - 1.3'21503850

ORoot Mat0 - 0.15'22003850

AoLoam 10YR 3/20.15 - 0.2'22003850

ApSilt Loam10YR 4/40.2 - 0.65'22003850

BSandy Loam  10YR 5/60.65 - 1.3'22003850

ORoot Mat0 - 0.15'22503850

AoLoam 10YR 3/20.15 - 0.2'22503850

ApSilt Loam10YR 4/40.2 - 0.65'22503850

BSandy Loam  10YR 5/60.65 - 1.3'22503850

ORoot Mat0 - 0.15'23003850

AoLoam 10YR 3/20.15 - 0.2'23003850

ApSilt Loam10YR 4/40.2 - 0.65'23003850

BSandy Loam  10YR 5/60.65 - 1.3'23003850

AoLoam 10YR 3/20 - 0.25'23503850

ApSilt Loam10YR 4/40.25 - 0.75'23503850
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APPENDIX I:  MULBERRY KNOLL SHOVEL TEST LOG

INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

BSandy Loam  10YR 5/60.75 - 1.2'23503850

ORoot Mat0 - 0.15'23753850

AoSandy Loam  10YR 4/10.15 - 0.30'23753850

ApLoamy Sand 10YR 4/40.30 - 0.7'23753850

B1Sand10YR 5/40.7 - 1.6'23753850

B2Sand10YR 4/61.6 - 1.8'23753850

ORoot Mat0 - 0.15'24003850

AoLoam 10YR 3/20.15 - 0.4'24003850

ApSilt Loam10YR 4/40.4 - 0.8'24003850

BSandy Loam  10YR 5/60.8 - 1.5'24003850

ORoot Mat0 - 0.1'24253850

AoLoamy Sand 10YR 4/10.1 - 0.3'24253850

ApLoamy Sand 10YR 4/40.3 -0.7'24253850

BSand 10YR 5/60.7 - 1.4'24253850

ORoot Mat0 - 0.15'24503850

AoLoamy Sand 10YR 3/10.15 - 0.3'24503850

ApLoamy Sand 10YR 4/40.3 - 0.7'24503850

BSand10YR 6/40.7 - 1.5'24503850

ORoot Mat0 - 0.25'23753875

AoSandy Loam  10YR 4/10.25 - 0.35'23753875

ApLoamy Sand 10YR 4/40.35 - 0.75'23753875

BSand10YR 5/40.75 - 1.5'23753875

ORoot Mat0 - 0.1'24003875

AoLoamy Sand 10YR 4/10.1 - 0.3'24003875

ApLoamy Sand 10YR 4/40.3 -0.7'24003875

BSand 10YR 5/60.7 - 1.4'24003875

ORoot Mat0 - 0.25'24253875

AoSandy Loam  10YR 4/10.25 - 0.35'24253875

ApLoamy Sand 10YR 4/40.35 - 0.75'24253875

BSand10YR 5/40.75 - 1.5'24253875

ORoot Mat0 - 0.25'24503875

ORoot Mat0 - 0.35'24503875

AoSandy Loam  10YR 4/10.25 - 0.35'24503875

AoLoamy Sand 10YR 4/20.35 - 0.5'24503875

ApLoamy Sand 10YR 4/40.35 - 0.75'24503875

ApLoamy Sand 10YR 4/40.5 - 0.8'24503875

BSand10YR 5/40.75 - 1.5'24503875

BLoamy Sand 10YR 5/60.8 - 1.4'24503875

ORoot Mat0 - 0.3'21003900

ASandy Loam  7.5YR 2.5/30.3 - 0.6'21003900

B1Sandy Loam  7.5YR 4/40.6 - 0.9'21003900

B2Loamy Sand 10YR 5/40.9 - 1.2'21003900

AoLoamy Sand 10YR 2/10 - 0.4'21503900

ELoamy Sand 10YR 4/10.4 - .5'21503900

B1Loamy Sand 7.5YR 4/40.5 - 0.9'21503900

B2Sandy Loam  10YR 5/40.9 - 1.4'21503900

B3Sandy Loam  10YR 6/31.4 - 2.2'21503900

B2Loamy Sand 10YR 2/10 - 0.4'22003900
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INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

B1Loamy Sand 10YR 2/10 - 0.4'22003900

ELoamy Sand 10YR 2/10 - 0.4'22003900

AoLoamy Sand 10YR 2/10 - 0.4'22003900

B3Loamy Sand 10YR 2/10 - 0.4'22003900

Erosional DepositSandy Loam2.5Y 6/60 - 0.35'22503900

ASandy Loam  2.7Y 3/20.35 - 0.55'22503900

B1Sandy Loam  2.5Y 5/60.55 - 0.95'22503900

B2Sandy Loam  2.5Y 7/40.95 - 1.7'22503900

B3Sandy Loam  2.5Y 6/41.7 - 2.2'22503900

ORoot Mat0 - 0.1'23003900

AoSandy Loam  10YR 3/10.1 - 0.2'23003900

ApSandy Loam  10YR 4/40.2 - 0.7'23003900

BSilt Loam10YR 5/60.7 - 1.4'23003900

ORoot Mat0 - 0.1'23503900

AoSandy Loam  10YR 3/10.1 - 0.2'23503900

ApSandy Loam  10YR 4/40.2 - 0.7'23503900

BSilt Loam10YR 5/60.7 - 1.4'23503900

ORoot Mat0 - 0.15'24003900

AoLoamy Sand 10YR 3/10.15 - 0.3'24003900

ApLoamy Sand 10YR 4/40.3 - 0.7'24003900

BSand10YR 6/40.7 - 1.5'24003900

ORoot Mat0 - 0.35'24253900

AoLoamy Sand 10YR 4/20.35 - 0.5'24253900

ApLoamy Sand 10YR 4/40.5 - 0.8'24253900

BLoamy Sand 10YR 5/60.8 - 1.4'24253900

ORoot Mat0 - 0.15'24503900

AoLoamy Sand 10YR 3/10.15 - 0.3'24503900

ApLoamy Sand 10YR 4/40.3 - 0.7'24503900

BSand10YR 6/40.7 - 1.5'24503900

ORoot Mat0 - 0.3'21003950

ASandy Loam  7.5YR 2.5/30.3 - 0.6'21003950

B1Sandy Loam  7.5YR 4/40.6 - 0.9'21003950

B2Loamy Sand 10YR 5/40.9 - 1.2'21003950

AoSandy Loam  10YR 4/20 - 0.2'23503950

ApSandy Loam  10YR 4/40.2 - 0.5'23503950

BSand 10YR 5/60.5 - 1.3'23503950

ASilt Loam10YR 3/30 - 0.4'26001500Area2-1

ApSilt Loam10YR 4/40.4 - 0.8'26001500Area2-1

B1Silt Loam10YR 4/60.8 - 1.1'26001500Area2-1

B2Silt Loam10YR 5/61.1 - 1.5'26001500Area2-1

ASilt Loam10YR 3/30 - 0.5'26001525Area2-2

ApSilt Loam10YR 4/40.5 - 0.95'26001525Area2-2

B1Silt Loam10YR 5/40.95 - 1.2'26001525Area2-2

B2Silt Loam10YR 6/41.2 - 1.7'26001525Area2-2

B3Silt Loam10YR 5/61.7 - 2.0'26001525Area2-2

ORoot Mat0 - 0.15'25751500Area2-3

ASilt Loam10YR 3/20.15 - 0.3'25751500Area2-3

ApSilt Loam10YR 4/20.3 - 0.7'25751500Area2-3
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INTERPRETATIONTEXTUREMUNSELLDEPTHEASTNORTHAREA-TEST#

B1Silt Loam10YR 6/60.7 - 1.1'25751500Area2-3

B2Silt Loam10YR 5/61.1 - 1.6'25751500Area2-3

ASilt Loam10YR 3/30 - 0.25'26502525Area3-1

ApSilt Loam10YR 4/30.25 - 0.6'26502525Area3-1

B1Silt Loam10YR 5/40.6 - 0.9'26502525Area3-1

B2Silty Clay Loam10YR 5/60.9 - 1.2'26502525Area3-1

ASilt Loam10YR 3/20 - 0.2'26502550Area3-2

ApSilt Loam10YR 4/40.2 - 0.5'26502550Area3-2

B1Sandy Loam  10YR 5/60.5 - 1.0'26502550Area3-2

B2Sandy Loam  10YR 5/81.0 - 1.4'26502550Area3-2

ASilt Loam10YR 3/20 - 0.3'20004600Area4-1

ApSilt Loam10YR 4/40.3 - 1.0'20004600Area4-1

B1Sandy Loam  10YR 5/61.0 - 1.7'20004600Area4-1

B2Sandy Loam  10YR 5/81.7 - 2.0'20004600Area4-1

ApSandy Loam  10YR 4/30 - 0.8'2425.8391576.94East-1

B1Sandy Loam  10YR 5/60.8 - 1.4'2425.8391576.94East-1

B2Sandy Loam  10YR 6/41.4 - 1.8'2425.8391576.94East-1

B/CSandy Loam  10YR 5/61.8 - 2.1'2425.8391576.94East-1

ApSandy Loam  10YR 4/30 - 0.85'2357.4631472.03East-2

B1Silt Loam10YR 5/40.85 - 1.3'2357.4631472.03East-2

B2Loam 10YR 5/61.3 - 1.6'2357.4631472.03East-2

ApSandy Loam  10YR 4/30 - 1.15'2302.478680.712East-3

B1Sandy Loam  10YR 5/61.15 - 1.5'2302.478680.712East-3

B2Silt Loam10YR 5/81.5 - 1.7'2302.478680.712East-3

ApSandy Loam  10YR 4/30 - 0.8'2421.263697.708East-4

B1Sandy Loam  10YR 5/60.8 - 1.2'2421.263697.708East-4

B2Silt Loam10YR 5/81.2 - 1.5'2421.263697.708East-4

ApSandy Loam  10YR 4/40 - 0.9'2242.935384.748East-5

B1Loamy Sand 10YR 6/60.9 - 1.4'2242.935384.748East-5

B2Sandy Loam  10YR 5/61.4 - 1.7'2242.935384.748East-5

ApSandy Loam  10YR 4/40 - 0.85'1867.747434.998East-6

ASandy Loam  10YR 5/30.85 - 1.15'1867.747434.998East-6

B1Sandy Loam  10YR 5/61.15 - 1.5'1867.747434.998East-6

B2Sandy Loam  10YR 6/41.5 - 1.8'1867.747434.998East-6

B/CSandy Loam  10YR 5/81.8 - 2.4'1867.747434.998East-6

ApSandy Loam  10YR 4/30 - 0.8'345.3222674.22West-1

B1Sandy Loam  10YR 5/60.8 - 1.2'345.3222674.22West-1

B2Sandy Loam  7.5YR 4/61.2 - 1.6'345.3222674.22West-1

B/CSandy Loam  7.5YR 5/61.6 - 2.1'345.3222674.22West-1

ApSandy Loam  10YR 4/30 - 1.2'184.8452620.11West-2

B1Sandy Loam  10YR 5/61.2 - 1.6'184.8452620.11West-2

B2Sandy Loam  7.5YR 4/61.6 - 2.2'184.8452620.11West-2

B/CSandy Loam  7.5YR 5/62.2 - 2.5'184.8452620.11West-2

ApSandy Loam  10YR 4/30 - 0.8'230.0162721.08West-3

B1Sandy Loam  10YR 5/60.8 - 1.1'230.0162721.08West-3

B2Sandy Loam  7.5YR 4/61.1 - 1.4'230.0162721.08West-3

B/CSandy Loam  7.5YR 5/61.4 - 1.6'230.0162721.08West-3
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APPENDIX II:  MULBERRY KNOLL ARTIFACT INVENTORY

Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Afcr130.118317.7322792.5374217S-G-116

Afcr129.904285.2462789.5764227S-G-116

Afcr129.809281.852793.9114237S-G-116

Achert primary 129.687260.2952780.0254247S-G-116

Hwindow glass 129.44231.9492801.9024257S-G-116

Achert secondary130.363265.4562748.3874267S-G-116

Achert secondary129.609229.8132783.784277S-G-116

Hstoneware 131.007290.242723.4834287S-G-116

Achert primary 130.384239.8082737.8934297S-G-116

Afcr129.214209.9032777.5564307S-G-116

Achert biface129.212206.1232777.0134317S-G-116

Afcr130.514218.2322702.0334327S-G-116

Achert primary 130.128201.0632704.8844337S-G-116

Afcr130.384206.5732681.8324347S-G-116

Hwhiteware131.036245.1652682.34357S-G-116

Afcr130.252207.0192660.7554367S-G-116

Afcr130.132218.0152635.4284377S-G-116

Hwhiteware130.393270.5942621.3484387S-G-116

Afcr128.634119.0392679.8014397S-G-116

Ahammerstone128.929136.4492626.3084407S-G-116

Afcr128.349105.92665.9124417S-G-116

Afcr129.023129.1442658.844427S-G-116

Afcr129.02128.772657.154437S-G-116

Aquartz biface128.45199.5952638.4784447S-G-116

Aquartz secondary128.467106.6982605.4664457S-G-116

Hporcelain 127.3766.9372585.2034467S-G-116

Achert primary 128.856146.4792593.6494477S-G-116

Afcr127.53281.8912565.8034487S-G-116

Achert primary 129.119154.5932594.6124497S-G-116

Hironstone 129.217172.992585.0824507S-G-116

Afcr127.854135.342549.5864517S-G-116

Afcr128.81161.7152576.9274527S-G-116

Afcr127.78127.5192544.7354537S-G-116

Afcr129.36216.7592587.8594547S-G-116

Afcr127.52885.0112549.0044557S-G-116

Hbrick 129.743306.0622583.4994567S-G-116

Afcr127.15175.4932540.884577S-G-116

Afcr127.345104.8982517.8434587S-G-116

Hnail 128.609273.1652542.9314597S-G-116

Achert cobble worked127.664114.9042526.3014607S-G-116

Achert cobble128.032153.6952535.9014617S-G-116

Afcr126.66348.4082516.7064627S-G-116

Afcr127.369104.7512497.0014637S-G-116
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Achert secondary126.57953.3542484.3594647S-G-116

Afcr127.4194.7572484.0054657S-G-116

Hdoll arm127.26792.4752453.3584667S-G-116

Afcr127.482107.452478.6514677S-G-116

Afcr126.98106.9422461.3654687S-G-116

Aquartz127.353106.9882479.2044697S-G-116

Afcr126.774102.7782448.744707S-G-116

Achert primary 127.495143.4872490.8394717S-G-116

Afcr125.875110.9472387.2064727S-G-116

Afcr126.42139.5412409.344737S-G-116

Amano126.603151.7972418.6714747S-G-116

Hbrick 126.992169.1952414.5884757S-G-116

Achert secondary126.764169.1162397.0984767S-G-116

Afcr125.804127.3562356.9894777S-G-116

Hbrick 126.512194.0242392.7674787S-G-116

Achert secondary125.768131.0992357.9934797S-G-116

Hpearlware 126.737223.4922397.5154807S-G-116

Afcr125.66149.4432345.4464817S-G-116

Aquartz secondary126.334192.0672367.884827S-G-116

Afcr125.716176.2752326.6664837S-G-116

Afcr125.601177.672313.3564847S-G-116

Aquartz secondary126.009189.7622340.5854857S-G-116

Hbrick 125.841205.7982306.2394867S-G-116

Hbrick 126.616241.4122310.2794877S-G-116

Hbrick 125.817195.8412259.4584887S-G-116

Afcr126.22206.0932246.8524897S-G-116

Hbrick 126.571213.632253.4584907S-G-116

Hbrick 128.15290.5782227.9224917S-G-116

Hrbew 128.489280.8412209.2334927S-G-116

Hrbew 128.184257.5872206.054937S-G-116

Hbrick 128.384263.9012191.7664947S-G-116

Hbrick 128.412316.0472214.1464977S-G-116

Hcobalt glass 127.452339.6252284.2234997S-G-116

Hbrick 128.325358.092214.3235007S-G-116

Hrbew 127.96409.9412349.9475037S-G-116

Hporcelain 128.722429.0022278.7195047S-G-116

Hmilk glass 129.433469.3122273.5345057S-G-116

Haqua bottle 129.347459.4682276.2725067S-G-116

Hbrick 129.772491.5812340.8335077S-G-116

Hrbew 129.704499.9492419.355097S-G-116

Hwindow glass 129.705499.0842419.65107S-G-116

Hbrick 129.824494.0592452.6075127S-G-116

Hclear bottle 129.397383.4472546.1266347S-G-116
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hwhiteware130.246344.3842589.966357S-G-116

Hrbew 131.933342.8422655.3956367S-G-116

Hrbew 131.932347.4512675.5766377S-G-116

Fclam9ap345.3222674.2246387S-G-116

Hbrick1ap345.3222674.2246387S-G-116

Fclam131.219306.0632638.2146417S-G-116

Fclam131.375297.7692651.1536427S-G-116

Fclam131.525305.4872657.1746437S-G-116

Fclam131.523299.7022664.4236447S-G-116

Fclam131.524299.632702.5846457S-G-116

Fclam131.576307.3482698.1546467S-G-116

Fclam131.317298.3922705.6686477S-G-116

Fclam131.514319.1642715.5936487S-G-116

Fclam131.727314.1552692.5626497S-G-116

Fclam131.73319.0232698.9526507S-G-116

Fclam131.726313.6942680.6446517S-G-116

Fclam131.88314.0592676.0976527S-G-116

Fclam131.783318.1732697.6636537S-G-116

Fclam131.874314.6182674.0516547S-G-116

Fclam131.874318.8932680.2776557S-G-116

Fclam131.74310.6012660.3666567S-G-116

Fclam131.939318.1212672.4586577S-G-116

Fclam131.72313.6482659.576587S-G-116

Fclam131.131314.9952629.8476597S-G-116

Fclam131.159319.9022619.4166607S-G-116

Fclam131.629324.2642643.6866617S-G-116

Fclam131.63325.0392642.4096627S-G-116

Fclam131.627321.9712643.1796637S-G-116

Fclam131.714328.5112653.3826647S-G-116

Fclam131.906322.5032665.6736657S-G-116

Fclam131.91332.1142668.7646667S-G-116

Fclam132.005326.1492667.4476677S-G-116

Fclam131.999335.842671.0076687S-G-116

Fclam131.999334.9962673.8946697S-G-116

Fclam132.006332.3932677.3596707S-G-116

Fclam132.005333.9612676.0046717S-G-116

Fclam131.86332.2142681.296727S-G-116

Fclam131.86330.9432679.6126737S-G-116

Fclam131.86331.0442679.5816747S-G-116

Fclam131.865330.7882682.3246757S-G-116

Fclam131.859323.3262694.8646767S-G-116

Fclam131.86328.4462691.6236777S-G-116

Fclam131.796334.5782697.8566787S-G-116

AII-3



APPENDIX II:  MULBERRY KNOLL ARTIFACT INVENTORY

Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Fclam131.791323.6962710.7466797S-G-116

Fclam131.644332.2232703.1446807S-G-116

Fclam131.645329.3882704.4216817S-G-116

Fclam131.652335.8522708.2036827S-G-116

Fclam131.652335.5362709.5646837S-G-116

Fclam131.455334.4812714.8266847S-G-116

Fclam131.457336.3712721.0556857S-G-116

Fclam131.285340.4282728.8136867S-G-116

Fclam131.6344.5272707.8436877S-G-116

Fclam131.063352.3922719.9826887S-G-116

Fclam131.79343.8732700.5866897S-G-116

Fclam131.098354.2132720.3136907S-G-116

Fclam131.095352.7512715.1876917S-G-116

Fclam131.108356.0722716.2116927S-G-116

Fclam131.748344.7672693.1676937S-G-116

Fclam131.264354.482705.3686947S-G-116

Fclam131.7349.4722703.6536957S-G-116

Fclam131.489351.9372700.1276967S-G-116

Fclam131.792347.1052692.7126977S-G-116

Fclam131.424356.7522697.8696987S-G-116

Fclam131.806347.7382689.9046997S-G-116

Fclam131.635355.2442692.1417007S-G-116

Fclam131.757351.2712690.7797017S-G-116

Fclam131.557358.9952690.2177027S-G-116

Fclam131.555357.6192685.3387037S-G-116

Fclam131.552356.2382679.3077047S-G-116

Fclam131.908347.2532672.5067057S-G-116

Fclam131.64356.3162674.4797067S-G-116

Fclam131.922348.5752673.5627077S-G-116

Fclam131.67353.2872657.0347087S-G-116

Fclam131.959350.6222661.5347097S-G-116

Fclam131.628351.5642646.8347107S-G-116

Fclam132.002348.0082660.2377117S-G-116

Fclam132.002348.9682658.9267127S-G-116

Fclam131.686348.7592646.3347137S-G-116

Fclam131.937348.022649.6827147S-G-116

Fclam131.609349.0922641.1537157S-G-116

Fclam131.837346.3262642.3187167S-G-116

Fclam131.454353.7742635.547177S-G-116

Fclam131.652342.452632.8757187S-G-116

Fclam131.469357.7052639.1147197S-G-116

Fclam131.447349.2192631.6847207S-G-116

Fclam131.585358.6922651.3437217S-G-116
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Fclam131.566351.5692631.3147227S-G-116

Fclam131.586355.8952654.5867237S-G-116

Fclam131.03348.8862612.9827247S-G-116

Fclam131.631358.4742654.547257S-G-116

Fclam131.634360.3092656.3297267S-G-116

Fclam130.83355.2632607.3657277S-G-116

Fclam131.724355.2272671.5137287S-G-116

Fclam131.028367.3952610.7787297S-G-116

Fclam131.58359.8462680.5397307S-G-116

Fclam131.677352.462687.3067317S-G-116

Fclam131.68365.4792643.5547327S-G-116

Fclam131.693366.9232686.8417337S-G-116

Fclam131.687365.542654.3037347S-G-116

Fclam131.695364.8422682.7577357S-G-116

Fclam131.695365.3752682.0127367S-G-116

Fclam131.691362.682669.757377S-G-116

Fclam131.632371.3022694.2437387S-G-116

Fclam131.78360.1032675.1627397S-G-116

Fclam131.48370.8582695.2677407S-G-116

Fclam131.91367.7042675.2317417S-G-116

Fclam131.49364.2682696.8167427S-G-116

Fclam131.545388.5832696.9327437S-G-116

Fclam131.54386.5622684.6787447S-G-116

Foyster131.596384.942698.0037457S-G-116

Fclam131.765375.4832666.2687467S-G-116

Fclam131.848388.212677.1537477S-G-116

Fclam131.209370.1232714.2737487S-G-116

Foyster131.385291.6522709.6287497S-G-116

Fclam131.391374.4582705.4447507S-G-116

Hrbew111.7422512.5812952.44637S-G-13

Fclam112.2042504.2722944.31247S-G-13

Foyster112.0582502.9972945.01457S-G-13

Fclam112.2352503.7882937.07767S-G-13

Fclam112.2112506.8822930.99477S-G-13

Fclam111.9282509.1242931.33887S-G-13

Fclam112.0812509.2962927.99697S-G-13

Fclam112.0362514.3252925.038107S-G-13

Foyster112.0812509.6242929.964117S-G-13

Fclam112.2962504.9772925.721127S-G-13

Fclam112.4262499.1562922.664137S-G-13

Fclam112.4182498.1762920.84147S-G-13

Fclam112.4892495.9622924.471157S-G-13

Hrbew112.6272494.9732925.848167S-G-13
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Hrbew clear glaze112.6332494.1362928.331177S-G-13

Fclam112.6382492.8942926.558187S-G-13

Fclam112.6412493.3762932.803197S-G-13

Fclam112.9632484.4212930.59207S-G-13

Fclam112.9522484.3352929.318217S-G-13

Hbrick 112.9912478.3582930.696227S-G-13

Hbrick 112.9942476.8992940.942237S-G-13

Fclam112.6752484.7252947.638247S-G-13

Hbrick 112.8452474.5542950.074257S-G-13

Foyster113.4452426.5252952.128267S-G-13

Hbrick 113.5272402.3242939.943277S-G-13

Fclam112.7132446.0032981.084287S-G-13

Fclam113.5562443.3862946.171297S-G-13

Fclam113.4422450.3992944.994307S-G-13

Foyster113.022469.3322942.786317S-G-13

Foyster113.4932455.3932928.387327S-G-13

Foyster113.5132450.0192929.356337S-G-13

Fclam113.6522449.6692928.588347S-G-13

Foyster113.8562443.0832925.697357S-G-13

Hrbew113.1952477.8592919.166367S-G-13

Hclear vessel 113.0442484.7072925.531377S-G-13

Fclam112.8272488.8292919.999387S-G-13

Foyster112.5252495.7952915.565397S-G-13

Fclam112.3352500.4852916.688407S-G-13

Fclam112.3342501.2082919.763417S-G-13

Fclam112.3032506.1782917.852427S-G-13

Fclam112.2942507.2422914.579437S-G-13

Fclam112.0282511.7042913.594447S-G-13

Hbrick 112.0562507.0262912.783457S-G-13

Fclam112.3362501.4292912.478467S-G-13

Fclam112.3392501.3852914.982477S-G-13

Fclam112.3432499.6612909.718487S-G-13

Fclam112.8322490.5632910.845497S-G-13

Fclam112.1112511.0892903.347507S-G-13

Fclam112.1312507.2762901.69517S-G-13

Foyster112.2792501.482902.089527S-G-13

Fclam112.5512499.012903.854537S-G-13

Fclam112.5452498.4452905.952547S-G-13

Fclam112.3412501.392906.681557S-G-13

Fclam113.1942482.9472904.271567S-G-13

Hiron kettle113.422474.1692905.845577S-G-13

Fclam113.8942453.6652904.402587S-G-13

Fclam113.9422440.9572912.949597S-G-13
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Hscratch blue 114.1822432.552894.119607S-G-13

Hbrick 114.1832432.5942895.105617S-G-13

Aquartz primary114.1442418.0422891.233627S-G-13

Hrbew clear glaze113.7252475.472879.927637S-G-13

Fclam112.9172492.1992884.69647S-G-13

Fclam112.3852504.922886.13657S-G-13

Fclam112.9542492.432888.367667S-G-13

Fclam112.8022493.9092897.47677S-G-13

Fclam112.6122496.5832897.696687S-G-13

Afcr112.6142496.3962898.798697S-G-13

Fclam112.4772500.7552896.292707S-G-13

Fclam112.3422504.7412895.247717S-G-13

Fclam112.9652494.012875.403727S-G-13

Fclam112.852497.8462868.251737S-G-13

Hiron 113.5532482.8872868.88747S-G-13

Haqua bottle 113.4522484.9322862.194757S-G-13

Hrbew114.2232459.5362859.174767S-G-13

Hscratch blue 114.2262415.0052864.488777S-G-13

Afcr114.5532432.8972853.297787S-G-13

Afcr114.5472436.5392847.511797S-G-13

Fclam113.2682491.5862847.878807S-G-13

Fclam112.7562502.352847.938817S-G-13

Fclam112.3732509.3992841.542827S-G-13

Afcr113.3032495.0352821.623837S-G-13

Afcr113.0582503.9552804.066847S-G-13

Achert primary 114.4782429.9972815.187857S-G-13

Fmussel114.4662430.3342813.996867S-G-13

Hwsg stoneware114.2822429.032798.183877S-G-13

Achert secondary114.3762429.0762799.489887S-G-13

Hrbew113.882392.5582796.694897S-G-13

Hrbew slip 113.9382411.8212760.604907S-G-13

Hrbew113.6532435.2622736.288917S-G-13

Afcr113.7492466.8042757.266927S-G-13

Foyster113.3722470.9122714.261937S-G-13

Hmilk glass 113.4962433.2672728.06947S-G-13

Achert primary 113.432424.6882728.785957S-G-13

Achert chunk112.7912428.1152692.486967S-G-13

Hbrick 112.8292436.6212673.665977S-G-13

Hironstone 125.6072238.7571694.6817977S-G-59

Hironstone 126.6142281.021696.0647987S-G-59

Hwhiteware127.1042305.9491627.9188007S-G-59

Hwindow glass 127.1392282.431543.9618017S-G-59

Aargillite secondary126.8912229.5421463.5078027S-G-59

AII-7



APPENDIX II:  MULBERRY KNOLL ARTIFACT INVENTORY

Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 127.5082235.5461432.9988037S-G-59

Hbrick 128.0512255.8541442.1988047S-G-59

Hbrick 128.4922226.1991363.6988057S-G-59

Hbrick 128.6752229.7721354.788067S-G-59

Aquartz contracting stem129.5512220.3231323.0248077S-G-59

Hbrick 130.6552231.5251295.2258087S-G-59

Hbrick 130.9682239.5341289.3458097S-G-59

Arhyolite biface130.9652241.1241289.8938107S-G-59

Hbrick 131.8562269.2341271.5388117S-G-59

Hwhiteware136.4592272.5431311.6038137S-G-59

Hbrick 136.7452283.7621300.7378147S-G-59

Hwhiteware135.1152314.6851431.248157S-G-59

Hrbew 134.8182315.2681453.1138167S-G-59

Hironstone 134.2862300.6031465.1828177S-G-59

Hpearlware 134.3782304.8231468.6798187S-G-59

Hpearlware 133.6962296.4731494.2288197S-G-59

Hironstone 134.4312323.2291494.9658207S-G-59

Hrbew 134.4782337.6871523.2958217S-G-59

Hbrick 133.7382317.2721540.3698227S-G-59

Hwhiteware134.4742347.2181547.4678237S-G-59

Aargillite secondary134.7162349.8751540.1558247S-G-59

Hbrick 133.3232325.7981581.678257S-G-59

Hbrick 133.2492324.7731580.5618267S-G-59

Haqua bottle 133.5942342.71594.8758277S-G-59

Arhyolite secondary133.1362334.4831629.9388287S-G-59

Hwhiteware133.1152342.0611661.4048297S-G-59

Holive glass 133.0692334.2841668.6358307S-G-59

Hbrick 133.482354.1271665.8588317S-G-59

Hironstone 133.9982370.6821654.9738327S-G-59

Arhyolite secondary134.4392389.8051681.4398337S-G-59

Hbrick 134.3962390.3881693.9818347S-G-59

Hwhiteware133.5582361.0521695.3678357S-G-59

Hbrick 133.2152347.8591695.3518367S-G-59

Hbrick 135.1492411.9751695.378457S-G-59

Hironstone 135.0642400.361631.6198467S-G-59

Hbrick 134.7172389.2711635.7658477S-G-59

Hbrick 134.4652382.0281625.1528487S-G-59

Hbrick 134.1832369.5851614.2148497S-G-59

Hyellowware134.6542381.8651610.2848507S-G-59

Hbrick 134.712374.4221585.078517S-G-59

Afcr134.5692369.6691582.0448527S-G-59

Hwhiteware134.6142364.4351572.3928537S-G-59

Hwhiteware135.2822355.8161498.5548547S-G-59
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Hwindow glass 135.2422344.0081477.2318557S-G-59

Hbrick 135.0832333.2141471.1318567S-G-59

Hwhiteware135.7822354.8851449.528577S-G-59

Arhyolite secondary135.8732359.0451436.8178587S-G-59

Hcreamware136.1612353.8621391.3888597S-G-59

Hwindow glass 135.9312330.0791370.0618607S-G-59

Hwindow glass 136.452360.7721365.4978617S-G-59

Afcr136.3572346.4181345.2158627S-G-59

Hporcelain button 137.1982340.9591255.718637S-G-59

Afcr137.052358.9011290.418647S-G-59

Hwhiteware136.9422348.6371303.2698657S-G-59

Afcr136.8262346.0951310.1878667S-G-59

Hbrick 136.6592381.8181396.7468677S-G-59

Hwhiteware136.6462397.0831407.1888687S-G-59

Hbrick 136.8312418.9941435.3488697S-G-59

Afcr136.8622436.071476.058707S-G-59

Afcr136.8022459.6621485.8058717S-G-59

Holive glass 136.4212468.4361496.2378727S-G-59

Afcr135.9492488.9491481.6948737S-G-59

Hwhiteware136.5412460.2221509.9558747S-G-59

Hbrick 136.2612469.5321530.1338757S-G-59

Achert 136.2242472.0641539.6578767S-G-59

Hironstone 136.0292475.9181546.4678777S-G-59

Hwhiteware135.6812488.1131535.5348787S-G-59

Hclear bottle 135.5312491.0891532.8098797S-G-59

Afcr135.6152489.1741539.9638807S-G-59

Hwindow glass 136.0622473.6611564.9798817S-G-59

Haqua bottle 135.9242478.5611577.0998827S-G-59

Hwhiteware135.4762490.2731584.8158837S-G-59

Hironstone 135.4632489.4391588.3138847S-G-59

Hironstone 134.82505.4251612.3538857S-G-59

Hbrick 135.3142441.3291696.5688977S-G-59

Hbrick 135.2972452.9761696.3048987S-G-59

Hwhiteware133.822512.0971699.6129017S-G-59

Hbrick 133.2592532.0641671.2889027S-G-59

Hwindow glass 133.812522.8791660.3729037S-G-59

Hwhiteware134.6832507.071626.4179047S-G-59

Hwhiteware134.8072509.6951603.1159057S-G-59

Hironstone 134.6022514.8731606.859067S-G-59

Hwhiteware134.2242521.3961602.0819077S-G-59

Hbrick 135.6792477.0531608.0619087S-G-59

Hbrick 135.6372476.0381618.5229097S-G-59

Haqua bottle 135.362484.8241636.8929107S-G-59
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Hrbew 134.8522497.8921653.789117S-G-59

Hbrick 134.7162489.0741683.3839127S-G-59

Hrbew 135.2842468.9051675.1679137S-G-59

Hrbew 135.3082461.691673.1219147S-G-59

Hironstone 135.2832458.441679.659157S-G-59

Haqua bottle 135.6172450.0461665.069167S-G-59

Hwhiteware135.6412449.5221659.5149177S-G-59

Hwhiteware135.4832438.1471653.8829187S-G-59

Hwhiteware135.4542437.9891657.9529197S-G-59

Hrbew 135.4382428.5211657.8819207S-G-59

Hbrick 135.3922433.9341665.7999217S-G-59

Hwindow glass 135.5272430.7981638.3189227S-G-59

Hstoneware 135.5112465.5321643.3559237S-G-59

Aargillite secondary135.5972459.1681629.0059247S-G-59

Hbrick 135.7592468.6181622.1779257S-G-59

Hbrick 135.8012461.5351617.459267S-G-59

Hrbew 135.7922453.9931620.8989277S-G-59

Hwhiteware135.8192452.2031617.3179287S-G-59

Hrbew 135.8432462.4751606.4639297S-G-59

Hwhiteware135.8812468.9551593.5579307S-G-59

Hwhiteware135.9682463.0431596.379317S-G-59

Hwhiteware135.9812452.7971600.2659327S-G-59

Hpearlware green shell 136.0652443.5431597.3299337S-G-59

Hbrick 135.662422.2161607.2319347S-G-59

Amortar 135.282400.7151609.6289357S-G-59

Hironstone 134.9472387.7441600.59367S-G-59

Arhyolite secondary134.8082385.0481596.0559377S-G-59

Amano fragment135.392396.2341585.0079387S-G-59

Hbrick 135.4062395.9541582.3489397S-G-59

Hwhiteware135.5382404.5991587.9539407S-G-59

Hwhiteware135.6012400.2921577.9319417S-G-59

Hwhiteware135.6212398.731574.9449427S-G-59

Hporcelain 135.7952401.8671569.1219437S-G-59

Hwhiteware135.9672411.9621569.5939447S-G-59

Hwhiteware135.9182427.9541586.2139457S-G-59

Hironstone 136.2442446.5281576.0269467S-G-59

Hbrick 136.2642443.771571.3759477S-G-59

Hwhiteware136.3042439.6061559.1079487S-G-59

Hwhiteware136.2422426.6131556.9079497S-G-59

Holive glass 136.2512425.1361555.2479507S-G-59

Hyellowware136.0962425.441565.1849517S-G-59

Hwindow glass 136.0462428.9481576.1119527S-G-59

Hwhiteware135.9952410.4671560.0189537S-G-59
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Hwhiteware135.9962409.3481560.3359547S-G-59

Afcr136.0072410.8931557.2299557S-G-59

Hwhiteware136.0192408.1131552.2329567S-G-59

Hironstone 136.0352405.1141551.5179577S-G-59

Hironstone 135.9112395.1441539.3619587S-G-59

Hwhiteware135.6852387.4361538.2699597S-G-59

Holive glass 135.5912381.7471521.7599607S-G-59

Fclam1ap2425.8391576.9429617S-G-59

Hbrick3ap2425.8391576.9429617S-G-59

Hwindow glass 1ap2425.8391576.9429617S-G-59

Hpearlware2ap2425.8391576.9429617S-G-59

Hwindow glass 136.1842403.9971530.4829627S-G-59

Afcr136.0072394.8211535.3259637S-G-59

Hwhiteware136.0632398.8221522.3229647S-G-59

Hironstone 135.9692387.831507.0369657S-G-59

Aargillite 136.1472405.5931524.6259667S-G-59

Hwhiteware136.2552409.631499.9799677S-G-59

Hwhiteware136.2582407.8551500.199687S-G-59

Hbrick 136.3492408.2781478.9859697S-G-59

Hwindow glass 136.2352393.7561484.7939707S-G-59

Afcr136.8912377.6521325.9929727S-G-59

Aquartzite biface136.9542385.0791321.4349737S-G-59

Hrbew 136.9662379.2361309.9869747S-G-59

Hwhiteware136.8422389.1421301.589757S-G-59

Hchert stemmed136.762407.4681341.4139767S-G-59

Hironstone 136.7532460.8761399.0779777S-G-59

Hbrick 136.9032438.3791365.1159787S-G-59

Afcr136.7262446.7251352.9829797S-G-59

Afcr136.1782466.751347.6119807S-G-59

Afcr136.1972466.041343.3929817S-G-59

Afcr1ap2421.263697.7089827S-G-59

Aargillite secondary1ap2302.478680.7129837S-G-59

Afcr2ap2302.478680.7129837S-G-59

Arhyolite secondary1ap2302.478680.7129837S-G-59

Hrbew1ap2302.478680.7129837S-G-59

Hclear vessel1ap2302.478680.7129837S-G-59

Afcr135.8942451.1721304.599867S-G-59

Hbrick 135.6972399.1961209.949877S-G-59

Hbrick 135.9772389.6691210.8459887S-G-59

Afcr136.2252379.6011203.4419897S-G-59

Afcr136.5582368.7361202.5169907S-G-59

Hironstone 132.7082433.8531124.6879917S-G-59

Hbrick 132.5962423.3151055.4859927S-G-59
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Afcr133.9482388.8821126.4859937S-G-59

Hbrick 135.4622365.5741150.9459947S-G-59

Hrbew 136.4322353.131180.2739957S-G-59

Aargillite secondary137.4162323.0451214.529967S-G-59

Afcr136.6532327.7261168.7269977S-G-59

Afcr135.8562348.1711154.7829987S-G-59

Hwhiteware134.8632337.4421110.079997S-G-59

Hrbew 133.9062365.7421050.43810007S-G-59

Hwhiteware133.4892378.8351043.9510017S-G-59

Afcr133.7132406.5341000.67610027S-G-59

Hwhiteware133.9822424.829949.25810037S-G-59

Afcr133.7412429.725927.53110047S-G-59

Hbrick 133.8592377.255982.50410057S-G-59

Hrbew 133.92380.881987.0610067S-G-59

Hironstone 134.1092355.858969.53910077S-G-59

Hironstone 134.1442349.561971.00610087S-G-59

Hwindow glass 134.1982347.606984.96610097S-G-59

Hbrick 134.3442335.16994.13810107S-G-59

Hbrick 134.3032340.328997.90310117S-G-59

Hrbew 134.1682347.6551012.82410127S-G-59

Hwhiteware134.1382351.8521012.18210137S-G-59

Hbrick glazed133.3582390.657919.86210147S-G-59

Hbrick 133.0492401.358872.81710157S-G-59

Afcr132.5432417.82832.4210167S-G-59

Afcr132.5322405.549805.98510177S-G-59

Hbrick 132.9282389.422862.88410187S-G-59

Hbrick 133.9432362.933945.22510197S-G-59

Hporcelain 133.992345.418917.110207S-G-59

Hbrick 134.5672324.683930.20210217S-G-59

Hstoneware american135.9412273.465960.19710227S-G-59

Hbrick 136.1632234.977949.32510237S-G-59

Hpearlware 136.222232.539961.71710247S-G-59

Hwhiteware136.2062226.498959.93810257S-G-59

Aquartz primary136.0262263.1651059.58510267S-G-59

Hwhiteware135.7942286.7151057.5710277S-G-59

Hbrick 135.2212320.3021102.27610287S-G-59

Hclear bottle 136.0982297.9431122.9710297S-G-59

Hwhiteware136.4132273.6141135.48310307S-G-59

Arhyolite secondary136.1062251.2281120.12110317S-G-59

Hrbew 135.9492227.6521113.82710327S-G-59

Hbrick 135.9922220.1811185.4810347S-G-59

Hbrick 136.0042220.0031186.83410357S-G-59

Hbrick 131.1061971.443390.12914827S-G-59
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Aquartz 133.6262238.045421.92214927S-G-59

Afcr133.812251.107430.82514937S-G-59

Arhyolite secondary133.0922252.903388.29814947S-G-59

Aquartz130.3852385.559343.88814957S-G-59

Hrbew 131.0992372.427432.79914967S-G-59

Aargillite secondary130.3142392.647338.56114977S-G-59

Hyellowware131.4712379.687505.99514987S-G-59

Aquartz cobble132.072382.692603.35314997S-G-59

Afcr131.6652449.283621.13815007S-G-59

Afcr131.9442442.412652.46715017S-G-59

Afcr132.5872425.382712.59915027S-G-59

Afcr132.8322412.568726.83315037S-G-59

Afcr132.7242411.89741.94915047S-G-59

Hbrick 133.242343.643632.35715057S-G-59

Hrbew 133.2492328.027553.55415067S-G-59

Arhyolite biface133.9842305.062596.62215077S-G-59

Arhyolite secondary134.0572302.564555.47415087S-G-59

Arhyolite secondary134.352296.997542.51315097S-G-59

Arhyolite secondary134.5042288.561602.70415107S-G-59

Hbrick 134.7312264.359594.115117S-G-59

Arhyolite secondary134.7672256.752602.54415127S-G-59

Arhyolite secondary134.7962272.689612.23215137S-G-59

Afcr134.7842262.715606.315147S-G-59

Arhyolite secondary134.4222276.109629.21915157S-G-59

Arhyolite secondary134.6312262.104619.94615167S-G-59

Arhyolite secondary134.6252252.8619.08715177S-G-59

Arhyolite secondary134.3432274.993645.12215187S-G-59

Aquartz chunk133.4352315.868662.01215197S-G-59

Arhyolite secondary133.8712298.988675.7915207S-G-59

Arhyolite secondary133.882297.185677.10715217S-G-59

Arhyolite secondary133.9992296.357676.24615227S-G-59

Arhyolite secondary133.4882309.182680.73515237S-G-59

Arhyolite secondary133.5282306.095684.19715247S-G-59

Arhyolite secondary133.5162313.269684.76115257S-G-59

Aquartz chunk134.0372295.956682.24115267S-G-59

Aquartz chunk133.5872305.006692.2515277S-G-59

Hrbew 134.0662296.883682.49915287S-G-59

Aquartz chunk133.1742329.651715.46315297S-G-59

Arhyolite secondary133.9482295.263687.41515307S-G-59

Aquartz chunk133.4722314.919717.76715317S-G-59

Aquartz chunk133.3532321.139749.58315327S-G-59

Aquartz chunk134.0912290.022719.13815337S-G-59

Holive bottle 133.6142313.167751.39415347S-G-59
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Hrbew 133.7422305.737766.87415357S-G-59

Hrbew 133.7712300.349768.9215367S-G-59

Hwhiteware133.9662299.625734.19215377S-G-59

Hrbew 133.7952306.374787.43615387S-G-59

Hrbew 133.3042327.31798.28615397S-G-59

Hwhiteware134.4152294.953806.34415407S-G-59

Hrbew 133.8862314.504829.56615417S-G-59

Hporcelain 134.4712308.595856.61315427S-G-59

Hrbew 135.4762291.487878.40815437S-G-59

Hrbew 135.3822277.773860.71515447S-G-59

Hbrick 135.3892276.006860.29915457S-G-59

Hrbew 135.3322275.878850.42615467S-G-59

Hrbew 135.4322266.37866.47215477S-G-59

Hrbew 135.4422260.255842.69215487S-G-59

Hbrick 136.2192206.941855.41815497S-G-59

Hwhiteware135.1962257.809823.85715517S-G-59

Hwhiteware135.8292208.678828.51415537S-G-59

Hrbew 135.8872220.646838.26515557S-G-59

Hrbew 135.8852220.088837.89715567S-G-59

Aquartz secondary1ap24003825NEW-1

Achert biface1b24253850NEW-1

Aabo townsend2ap24003875NEW-1

Aabo killens2ap24253875NEW-1

Aquartz chunk3ap24253875NEW-1

Aabo townsend9ap24503875NEW-1

Achert secondary9ap24503900NEW-1

Achert chunk2ap24503900NEW-1

Achert primary 2ap24503900NEW-1

Afcr1ap26003200NEW-2

Aabo ind1ap25253250NEW-2

Aabo townsend2ap25503250NEW-2

Aabo ind10ap25503250NEW-2

Achert secondary1ap25503250NEW-2

Afcr1b25753250NEW-2

Achert secondary1ap25253275NEW-2

Achert chunk1ap25003300NEW-2

Achert secondary2ap25003300NEW-2

Aabo wolfe neck2ap25003300NEW-2

Achert primary 2ap25003300NEW-2

Hbrick 132.3791050.9252483.885300Robinson Tenancy

Hrbew 132.9951017.8082484.877301Robinson Tenancy

Hstoneware 132.611041.4112454.68302Robinson Tenancy

Hwhiteware132.6161045.8132453.207303Robinson Tenancy
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Hwhiteware132.9931015.2882466.205304Robinson Tenancy

Hbrick 132.5111045.1652445.689305Robinson Tenancy

Hbrick 132.6451034.4012448.708307Robinson Tenancy

Holive bottle 133.307956.8532482.996309Robinson Tenancy

Hrbew 133.681925.0032200.178555Robinson Tenancy

Hastbury133.957918.2452247.936556Robinson Tenancy

Hbrick 133.57933.5022195.411557Robinson Tenancy

Hporcelain english132.937955.752167.436558Robinson Tenancy

Hrbew 132.469974.2762155.644559Robinson Tenancy

Hwindow glass 133.981915.8772257.871560Robinson Tenancy

Hbrick 132.702974.0082174.501561Robinson Tenancy

Hbrick 133.832931.1442247.24562Robinson Tenancy

Hpearlware 133.228953.0662185.215563Robinson Tenancy

Hbrick 133.021974.0132192.374565Robinson Tenancy

Hbrick 133.7945.9762249.502566Robinson Tenancy

Hbrick 132.4981001.2982185.366567Robinson Tenancy

Hbrick 132.4021016.9392194.663568Robinson Tenancy

Hbrick 133.42979.2072242.481569Robinson Tenancy

Htumbler133.171978.2742255.975570Robinson Tenancy

Hrbew 133.545943.2342279.33571Robinson Tenancy

Hbrick 133.157985.4412283.394572Robinson Tenancy

Hbrick 133.53962.4592285.111573Robinson Tenancy

Hpearlware 132.4571021.7952271.668574Robinson Tenancy

Hbrick 133.353968.0272303.184576Robinson Tenancy

Hbrick 133.192985.8332309.793577Robinson Tenancy

Amortar 132.8541009.2612306.672579Robinson Tenancy

Hwindow glass 132.8731014.2322308.522580Robinson Tenancy

Hbrick 132.6721021.892311.35582Robinson Tenancy

Hbrick 132.6811018.1052314.201583Robinson Tenancy

Hwindow glass 132.8581029.2662328.843584Robinson Tenancy

Hbrick 132.8461019.8922329.015585Robinson Tenancy

Hwindow glass 132.841017.72332.339587Robinson Tenancy

Hrbew 132.8511013.5532330.199589Robinson Tenancy

Hbrick 133.0811004.8732331.056590Robinson Tenancy

Hbrick 133.53952.5462383.225591Robinson Tenancy

Hbrick 132.9421013.4992338.985592Robinson Tenancy

Hbrick 132.9511019.3442338.911593Robinson Tenancy

Hbrick 132.961027.6172341.454594Robinson Tenancy

Hbrick 133.558961.7982381.309595Robinson Tenancy

Hrbew 132.9181013.4282348.848596Robinson Tenancy

Hbrick 133.534959.7712384.577597Robinson Tenancy

Hbrick 132.7711033.0142349.838598Robinson Tenancy

Hbrick 133.696940.5062399.318599Robinson Tenancy
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Hbrick 132.971014.562367.954600Robinson Tenancy

Hbrick 133.615933.0972410.972601Robinson Tenancy

Hbrick 132.7851035.3082370.843602Robinson Tenancy

Hbrick 132.7811042.9442369.515603Robinson Tenancy

Hbrick 133.467980.592363.189604Robinson Tenancy

Hbrick 133.444984.0822381.96605Robinson Tenancy

Hbrick 133.488985.6192366.098606Robinson Tenancy

Hrbew 133.526958.0672406.656607Robinson Tenancy

Hrbew 133.548980.3422369.576608Robinson Tenancy

Hyellowware133.408953.7162411.996609Robinson Tenancy

Hbrick 133.505981.8452396.415610Robinson Tenancy

Hbrick 133.409951.8682408.167611Robinson Tenancy

Haqua bottle 133.598980.8582407.93612Robinson Tenancy

Hbrick 133.408932.6442440.352613Robinson Tenancy

Hbrick 133.487952.5832426.84614Robinson Tenancy

Hbrick 133.477954.0792434.995615Robinson Tenancy

Hironstone 132.8251041.3412384.324616Robinson Tenancy

Hbrick 133.368961.6122426.136617Robinson Tenancy

Hbrick 132.8491031.8792405.572618Robinson Tenancy

Hbrick 133.318943.2862442.9619Robinson Tenancy

Hbrick 133.338934.6672459.009620Robinson Tenancy

Hpearlware 133.1371023.4972404.745621Robinson Tenancy

Hbrick 133.311961.3432447.381622Robinson Tenancy

Hpearlware 133.322963.7032452.206623Robinson Tenancy

Hrbew 132.8451039.2632424.416624Robinson Tenancy

Hbrick 133.234964.5132458.054625Robinson Tenancy

Hbrick 132.7291053.0442419.489626Robinson Tenancy

Hwhiteware133.305960.8662467.577627Robinson Tenancy

Hbrick 133.344934.5382482.918628Robinson Tenancy

Hironstone 133.319921.1682480.594629Robinson Tenancy

Hclear bottle 126.741128.7282450.1851037Robinson Tenancy

Haqua bottle 126.9151161.6592462.6271038Robinson Tenancy

Haqua bottle 126.8861184.6782432.2261039Robinson Tenancy

Hironstone 126.9111167.0372437.8271040Robinson Tenancy

Holive glass 126.9671192.0622433.2051041Robinson Tenancy

Hporcelain insulator126.9761185.6882442.9781042Robinson Tenancy

Haqua bottle126.9721194.8342432.9251043Robinson Tenancy

Hporcelain bathroom126.9791188.272443.9791044Robinson Tenancy

Hwhiteware126.8321190.5982439.6551045Robinson Tenancy

Hporcelain english126.9111198.2312449.9521046Robinson Tenancy

Haqua bottle 126.8451188.472454.5811047Robinson Tenancy

Hwhiteware126.9391206.7582436.1991048Robinson Tenancy

Hwhiteware126.9491192.7022451.3921049Robinson Tenancy
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Hclear vessel 126.9521209.482431.7051050Robinson Tenancy

Hclear bottle 126.91214.1742455.0321051Robinson Tenancy

Hwindow glass 127.031224.1322427.031052Robinson Tenancy

Hclear bottle 127.051226.2742460.2271053Robinson Tenancy

Hwhiteware127.1191233.4262424.1811054Robinson Tenancy

Haqua bottle 127.0971229.1242435.6861055Robinson Tenancy

Hwhiteware127.0561233.6912449.1661056Robinson Tenancy

Hwhiteware127.0761240.952433.0181057Robinson Tenancy

Hwhiteware127.221239.22440.9321058Robinson Tenancy

Hporcelain 127.3031245.8552472.3951059Robinson Tenancy

Hclear bottle 127.1191254.1032429.2991060Robinson Tenancy

Hwhiteware127.3281269.1972472.3151061Robinson Tenancy

Hwhiteware127.1641272.0112457.6641062Robinson Tenancy

Hstoneware utility pipe 127.2651284.0262413.51063Robinson Tenancy

Hclear vessel127.2761281.9932408.6271064Robinson Tenancy

Hwhiteware127.5331270.6762381.9461065Robinson Tenancy

Hclear bottle 127.2041285.0252365.9481066Robinson Tenancy

Hporcelain 20th127.0451286.6422354.641067Robinson Tenancy

Hwindow glass 127.3881278.5072357.3111068Robinson Tenancy

Hclear bottle 126.9641265.4612331.2191069Robinson Tenancy

Hbrick 126.5681271.7732318.0071070Robinson Tenancy

Hbrown bottle 126.2991285.8452314.6411071Robinson Tenancy

Hbrick 126.4041270.6962310.431072Robinson Tenancy

Hbrick 126.341279.9742312.6781073Robinson Tenancy

Hrbew 126.6031269.2382313.7891074Robinson Tenancy

Hwindow glass 126.3131271.4722309.1671075Robinson Tenancy

Hterra cotta utility pipe 126.2961266.6062303.5341076Robinson Tenancy

Hbrown bottle126.281280.7632312.0561077Robinson Tenancy

Hwindow glass 126.2961269.9922302.351078Robinson Tenancy

Hclear jar126.2831277.4142306.3791079Robinson Tenancy

Hrbew 126.1721271.4562303.1251080Robinson Tenancy

Haqua bottle 126.1831271.2252299.3451081Robinson Tenancy

Hclear bottle 125.7721280.9532300.4851082Robinson Tenancy

Hgreen fire king125.7691293.6282305.881083Robinson Tenancy

Hmilk glass 125.2931301.4032301.5031084Robinson Tenancy

Hwhiteware125.3081303.0852303.6721085Robinson Tenancy

Hclear vessel 125.5961292.772304.0171086Robinson Tenancy

Haqua bottle 125.1971307.9852311.0841087Robinson Tenancy

Hbrick 125.2241309.0932314.0091088Robinson Tenancy

Hbrick 126.0811290.4712316.6761089Robinson Tenancy

Hconcrete125.431305.7642315.7041090Robinson Tenancy

Hclear pressed 126.141295.0752320.6251091Robinson Tenancy

Hwindow glass 125.5321306.3272318.9211092Robinson Tenancy
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Hbrick 125.5391308.5962323.1541093Robinson Tenancy

Hwindow glass 125.8971305.142333.5191094Robinson Tenancy

Hlinoleum126.281298.0832332.0211095Robinson Tenancy

Hbrown bottle clorox126.1481302.3952336.1591096Robinson Tenancy

Hlinoleum126.0661309.1272344.2721097Robinson Tenancy

Hconcrete126.491300.8022348.0891098Robinson Tenancy

Hbrick 126.8391299.9582363.7661099Robinson Tenancy

Hlinoleum126.8631299.8232364.8381100Robinson Tenancy

Hgreen fire king126.7291299.9392367.4481101Robinson Tenancy

Hiron bolt126.2691308.8362356.8911102Robinson Tenancy

Hwindow glass 126.6681300.9712367.7621103Robinson Tenancy

Hwhiteware126.1471310.2372356.2041104Robinson Tenancy

Hbrick 126.6331302.572374.2891105Robinson Tenancy

Hwindow glass 125.9981312.2752356.2621106Robinson Tenancy

Hbrick 126.2311310.7552366.7271107Robinson Tenancy

Hclear pressed 126.6531303.9662377.3931108Robinson Tenancy

Hironstone 126.3511311.9972378.6391109Robinson Tenancy

Haqua bottle 126.671307.1222381.1981110Robinson Tenancy

Hwindow glass 126.1121316.9392384.4031111Robinson Tenancy

Hwhiteware126.7061307.6412384.131112Robinson Tenancy

Hterra cotta flower pot126.3181318.8092390.4771113Robinson Tenancy

Hwindow glass 126.5041307.8442382.4911114Robinson Tenancy

Hbrick 126.4921308.3782370.661115Robinson Tenancy

Hwindow glass 126.8071307.5492390.5191116Robinson Tenancy

Hwindow glass 126.8111308.582392.5241117Robinson Tenancy

Hwindow glass 126.4461312.6552391.0231118Robinson Tenancy

Hnail cut126.9371306.7682400.0591119Robinson Tenancy

Hcoal126.4941312.9762397.5441120Robinson Tenancy

Hcoal126.6471320.4262419.721121Robinson Tenancy

Hporcelain english126.5121324.6052416.7941122Robinson Tenancy

Hwindow glass 126.8211332.3712447.6521123Robinson Tenancy

Hnail 126.8481326.5992438.691124Robinson Tenancy

Hclear bottle 126.1611345.1162433.4191125Robinson Tenancy

Hclear bottle 125.9741337.5722409.4521126Robinson Tenancy

Hclear bottle 125.6391344.1472399.611127Robinson Tenancy

Hsolarized glass vessel 126.1821329.572396.1691128Robinson Tenancy

Hclear bottle125.6611336.1562384.8611129Robinson Tenancy

Hclear jar126.0491327.6652386.0481130Robinson Tenancy

Haqua bottle 125.471335.6492376.2081131Robinson Tenancy

Hwhiteware125.5931329.0672378.6811132Robinson Tenancy

Hclear bottle 125.691331.662377.5321133Robinson Tenancy

Hbrown bottle 125.4141328.9722361.6661134Robinson Tenancy

Hwindow glass 125.6051326.632364.8611135Robinson Tenancy
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Hwhiteware125.721321.6882363.1941136Robinson Tenancy

Hironstone 125.7361320.442354.6031137Robinson Tenancy

Hwindow glass 125.1241332.2462351.1851138Robinson Tenancy

Hwindow glass 125.1171332.5112348.4161139Robinson Tenancy

Hwhiteware125.0651323.2612331.2931140Robinson Tenancy

Hwhiteware124.7351336.5862344.0941141Robinson Tenancy

Hclear bottle 124.9841336.2412347.2691142Robinson Tenancy

Hwhiteware125.1021319.9912324.7161143Robinson Tenancy

Hwindow glass 124.8721332.9242337.9091144Robinson Tenancy

Hwindow glass 124.6671332.0842329.0591145Robinson Tenancy

Hwindow glass 124.6731329.6752328.7071146Robinson Tenancy

Hwhiteware125.2811311.7832317.5391147Robinson Tenancy

Hwhiteware124.5141333.0452327.8271148Robinson Tenancy

Haqua bottle 124.4981331.2512322.0541149Robinson Tenancy

Hasbestos siding124.5631321.8922311.291150Robinson Tenancy

Hmilk glass canning 124.0741332.4672306.4671151Robinson Tenancy

Hcobalt glass  124.4821322.732305.431152Robinson Tenancy

Hwindow glass 123.9441330.4032298.9231153Robinson Tenancy

Hwindow glass 123.9671328.9492293.8991154Robinson Tenancy

Hclear vessel 124.0941324.4372302.2141155Robinson Tenancy

Hwhiteware124.1121321.7282287.4551156Robinson Tenancy

Hwhiteware124.7411315.6372301.6221157Robinson Tenancy

Hlinoleum124.3441316.6822287.471158Robinson Tenancy

Hclear bottle 124.7751310.5462287.9761159Robinson Tenancy

Hclear vessel 125.1631302.092292.3781160Robinson Tenancy

Hbrown bottle 122.9971356.9252303.4641161Robinson Tenancy

Hbrick 122.7471363.9092302.9061162Robinson Tenancy

Hsolarized glass 123.9581345.3482318.6941163Robinson Tenancy

Hwhiteware122.7041364.7312309.191164Robinson Tenancy

Hglass 123.9661345.8172318.3161165Robinson Tenancy

Hwindow glass 123.4861352.8732318.7851166Robinson Tenancy

Hclear vessel 124.3881343.3822336.5671167Robinson Tenancy

Hwhiteware123.291361.4722330.2591168Robinson Tenancy

Hwhiteware124.0561358.7592360.3991169Robinson Tenancy

Hmilk glass vessel 123.1511374.3722360.1951170Robinson Tenancy

Hmilk glass canning 123.1011374.3582363.0511171Robinson Tenancy

Hporcelain  125.0421356.8752394.1981172Robinson Tenancy

Hpearlware transfer123.5851372.4822373.6261173Robinson Tenancy

Hclear vessel 125.2771356.5572402.3321174Robinson Tenancy

Hwhiteware123.1391382.9942382.3821175Robinson Tenancy

Hsolarized glass vessel 125.411357.7562411.3981176Robinson Tenancy

Hwhiteware123.6671392.3192416.9271177Robinson Tenancy

Hclear vessel 125.4911365.4152433.0621178Robinson Tenancy
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Hironstone 123.1221414.1862448.3991179Robinson Tenancy

Hironstone 125.1131374.872467.9591180Robinson Tenancy

Hpearlware 124.2541391.012463.9351181Robinson Tenancy

Hstoneware utility pipe 124.8781380.5252464.9381182Robinson Tenancy

Hiron hardware122.6851427.5542455.641183Robinson Tenancy

Hiron 122.6251430.8752460.8351184Robinson Tenancy

Hbrick 121.1931475.2232451.2311185Robinson Tenancy

Hironstone 121.4871388.7912298.6151188Robinson Tenancy

Hpearlware 121.9711376.2012287.2311189Robinson Tenancy

Hmetal knob 122.5511361.2932278.4871190Robinson Tenancy

Hsafety glass 122.5881360.0642276.8251191Robinson Tenancy

Hsolarized glass 122.581360.4762273.2621192Robinson Tenancy

Hwhiteware122.0821365.9782271.9741193Robinson Tenancy

Hsolarized glass 122.1751366.4212264.7311194Robinson Tenancy

Hrbew 120.4381418.112251.9521195Robinson Tenancy

Haqua bottle 120.0671444.762265.5291196Robinson Tenancy

Hlinoleum120.5981416.7462244.4321197Robinson Tenancy

Hclear vessel 120.3931425.4012226.5741198Robinson Tenancy

Hclear vessel 120.4991423.6182216.7591199Robinson Tenancy

Hwhiteware120.3531426.7192217.4571200Robinson Tenancy

Hnail 120.4371425.4632210.4531201Robinson Tenancy

Hclear vessel 120.4471424.9432210.2251202Robinson Tenancy

Hbrick 119.2011456.1812135.8761203Robinson Tenancy

Hbrick 120.1471413.9192061.8181204Robinson Tenancy

Hwhiteware119.7891414.8412021.6971205Robinson Tenancy

Hbrick 119.4231407.2032021.3551206Robinson Tenancy

Hsolarized glass 119.581395.391922.3421207Robinson Tenancy

Hwhiteware120.6341361.4751980.7571208Robinson Tenancy

Hyellowware annular120.4651369.0082004.9251209Robinson Tenancy

Haqua bottle 120.7361361.8652016.3051210Robinson Tenancy

Hbrick 121.0071356.1922026.2051211Robinson Tenancy

Hwhiteware121.0351362.072079.8251212Robinson Tenancy

Hwhiteware121.3231359.1672120.7631213Robinson Tenancy

Hrbew 121.0381365.1222124.8671214Robinson Tenancy

Hbrick 121.0581365.4172127.1231215Robinson Tenancy

Hsolarized pressed vessel 121.5711362.7792166.6631216Robinson Tenancy

Hclear bottle 121.7241366.1172204.6161217Robinson Tenancy

Hbrick 121.7411361.6512176.3711218Robinson Tenancy

Hclear bottle 122.6021344.0222220.1131219Robinson Tenancy

Hstoneware utility pipe 122.6481343.1262240.8871220Robinson Tenancy

Hwindow glass 123.0811338.2982245.7051221Robinson Tenancy

Hwindow glass 123.1171332.1742239.9321222Robinson Tenancy

Hporcelain 123.3271329.682250.8071223Robinson Tenancy
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Hemerald glass 123.8081331.2262278.5181224Robinson Tenancy

Hcast iron 124.0741320.7882274.7961226Robinson Tenancy

Hgreen fire king124.771307.2382283.791227Robinson Tenancy

Hmilk glass canning 124.251314.4352270.0831228Robinson Tenancy

Hbrick  124.8971302.632281.6481229Robinson Tenancy

Hbrick  123.7691314.5042272.6261230Robinson Tenancy

Hwhiteware125.1381298.2522287.0191231Robinson Tenancy

Hcast iron 124.3971315.1242277.2911232Robinson Tenancy

Hstoneware american125.3261300.8212297.8631233Robinson Tenancy

Hnail cut124.3131315.9312277.41234Robinson Tenancy

Hgreen fire king126.0991270.4112294.6511235Robinson Tenancy

Hwindow glass 124.0431316.8112264.051236Robinson Tenancy

Hironstone 124.071315.6642263.231237Robinson Tenancy

Hcoca cola124.5581302.1112262.2811238Robinson Tenancy

Hwhiteware124.0661307.9552240.6371239Robinson Tenancy

Hwhiteware124.4331297.4312253.0151240Robinson Tenancy

Hclear jar124.5771293.2482246.3711241Robinson Tenancy

Hwhiteware123.9941308.7212229.0771242Robinson Tenancy

Hgreen bottle 124.5711293.0922244.5511243Robinson Tenancy

Hclear bottle 124.1621305.1552218.7421244Robinson Tenancy

Hwhiteware124.4151293.9762235.4731245Robinson Tenancy

Haqua bottle 123.2951319.1142208.8291246Robinson Tenancy

Hwhiteware123.651315.0962212.391247Robinson Tenancy

Haqua bottle 122.5771332.9042195.5881248Robinson Tenancy

Hironstone 123.3991314.8612196.8391249Robinson Tenancy

Hwhiteware124.4881287.1332223.6351250Robinson Tenancy

Hwhiteware124.8681279.6722233.7111251Robinson Tenancy

Hwhiteware125.0491272.042182.2821252Robinson Tenancy

Hgreen fire king124.8241279.6842239.5381253Robinson Tenancy

Hwindow glass 125.1091267.6142187.5481254Robinson Tenancy

Hwhiteware124.9071282.1742253.4031255Robinson Tenancy

Hironstone 125.3141267.0592194.9781256Robinson Tenancy

Hironstone 124.7591288.3552259.5511257Robinson Tenancy

Hmilk glass canning 125.6391262.152202.0211258Robinson Tenancy

Hmilk glass canning 124.9631272.6642246.1141259Robinson Tenancy

Hwhiteware124.991271.4122253.1971260Robinson Tenancy

Hrbew 125.31267.8572210.7491261Robinson Tenancy

Hmilk glass vessel 124.9651271.6922237.3791262Robinson Tenancy

Hwhiteware125.3621267.3362211.131263Robinson Tenancy

Hwhiteware125.3051267.3962229.8711264Robinson Tenancy

Hwhiteware125.3121267.3942226.5581265Robinson Tenancy

Hmilk glass jar125.0451278.2782222.5761266Robinson Tenancy

Hclear bottle 125.5031262.7292215.4521267Robinson Tenancy
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Hgreen bottle 125.4821252.6452232.2311268Robinson Tenancy

Hclear bottle milk bottle 125.5941262.3922220.9131269Robinson Tenancy

Hmilk glass vessel 125.6461261.3192237.7821270Robinson Tenancy

Hclear bottle 125.4811258.7962248.5131271Robinson Tenancy

Hsolarized glass 125.6761253.3382247.5751272Robinson Tenancy

Hyellow glass 125.541252.7062251.6051273Robinson Tenancy

Hsolarized tumbler125.5861259.0742259.5181274Robinson Tenancy

Hwhiteware125.8211261.2912271.731275Robinson Tenancy

H20th century dump25.9441258.8382274.8851276Robinson Tenancy

Hsolarized glass 125.481253.7912209.3071277Robinson Tenancy

Hwhiteware125.8271244.1182203.5521278Robinson Tenancy

Hwhiteware123.8991287.4112143.6221279Robinson Tenancy

Hwhiteware annular123.0891296.4922106.4791280Robinson Tenancy

Hrbew 122.3921327.5462136.9361281Robinson Tenancy

Hwhiteware122.8251305.5262093.7541282Robinson Tenancy

Hwhiteware122.3251324.1292122.661283Robinson Tenancy

Hporcelain chinese 20th122.631309.9192098.2581284Robinson Tenancy

Hrbew 122.2171324.9922123.3981285Robinson Tenancy

Hrbew 121.7351332.5492079.2221286Robinson Tenancy

Hrbew 122.5171310.5972064.0421287Robinson Tenancy

Hbrick 122.4161310.0742033.8941288Robinson Tenancy

Hwhiteware122.2211310.1412028.3871289Robinson Tenancy

Hrbew 121.3811328.3042016.5491290Robinson Tenancy

Hwhiteware121.441315.1251903.5691291Robinson Tenancy

Hgreen bottle 121.8791305.9021932.0391292Robinson Tenancy

Hrbew 121.671307.6741892.9861293Robinson Tenancy

Hpearlware 121.3771308.1791876.1511294Robinson Tenancy

Hironstone 122.4941282.4821895.321295Robinson Tenancy

Hwhiteware124.0661234.0691891.1861296Robinson Tenancy

Hrbew 124.7111226.7591905.1441297Robinson Tenancy

Hbrick 124.7531227.491906.2521298Robinson Tenancy

Hwhiteware124.7081230.9991947.2981299Robinson Tenancy

Hrbew 123.9931252.8891949.2981300Robinson Tenancy

Hyellowware124.5821234.9511958.7751301Robinson Tenancy

Hwhiteware124.0661251.4551969.9481302Robinson Tenancy

Hwhiteware125.1751225.5641976.0561303Robinson Tenancy

Hrbew 122.8171285.5062025.9061304Robinson Tenancy

Hwhiteware123.1461285.7882036.5071305Robinson Tenancy

Hstoneware 20th122.861297.542046.6081306Robinson Tenancy

Hstoneware 20th123.2041288.522056.8461307Robinson Tenancy

Holive bottle 123.4471280.2682051.4441308Robinson Tenancy

Hwindow glass 124.6461261.7072080.5151309Robinson Tenancy

Hstoneware 20th124.8431254.62087.4291310Robinson Tenancy
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Hmilk glass canning 129.2711254.9742214.61311Robinson Tenancy

Hbrick 129.2861245.92212.7881312Robinson Tenancy

Hwhiteware129.1591243.9962211.2111313Robinson Tenancy

Hwhiteware129.3161240.4112212.2931314Robinson Tenancy

Hwhiteware129.3121245.0222209.1941315Robinson Tenancy

Hasbestos 129.2751235.5412211.291316Robinson Tenancy

Hbrick 129.2631246.7622207.7771317Robinson Tenancy

Hwhiteware129.1311237.5822206.5041318Robinson Tenancy

Hwhiteware129.1281248.2712204.4261319Robinson Tenancy

Hwindow glass 128.9761241.3052200.2251320Robinson Tenancy

Haqua bottle 128.9661231.9032193.471321Robinson Tenancy

Hclear bottle 129.0521250.9982199.0391322Robinson Tenancy

Hclear bottle 128.8451226.6062185.6631323Robinson Tenancy

Hporcelain 129.0981255.882201.6421324Robinson Tenancy

Hwindow glass 128.9891220.8412185.3891325Robinson Tenancy

Hwhiteware128.9821206.9672183.9691326Robinson Tenancy

Hwhiteware129.4151200.0312202.8571327Robinson Tenancy

Hwhiteware129.381214.3132206.8291328Robinson Tenancy

Hironstone 129.2431183.4642195.4271329Robinson Tenancy

Hironstone 128.9731187.9392175.4411330Robinson Tenancy

Hclear bottle 129.2651171.8612182.8351331Robinson Tenancy

Hmilk glass canning 129.5041189.0482156.0251332Robinson Tenancy

Hamethyst glass 129.4191170.3932146.6031333Robinson Tenancy

Hsolarized glass 129.4551182.482135.2951334Robinson Tenancy

Hclear vessel 129.2051224.8172164.1111335Robinson Tenancy

Hstoneware american129.1441235.0432167.2021336Robinson Tenancy

Hironstone 129.5071181.942113.6931337Robinson Tenancy

Hsolarized glass 129.0931238.3722169.2761338Robinson Tenancy

Hwhiteware129.041239.372178.7431339Robinson Tenancy

Hclear bottle 129.4231161.262072.9471340Robinson Tenancy

Haqua bottle 128.9481268.912193.3061341Robinson Tenancy

Hclear bottle 128.9571271.8812200.4051342Robinson Tenancy

Hcobalt glass 129.7511181.5442067.8691343Robinson Tenancy

Hwindow glass 128.8971257.5792179.6631344Robinson Tenancy

Haqua bottle 129.6971181.8292067.3381345Robinson Tenancy

Haqua jar128.921256.3252173.3421346Robinson Tenancy

Hgreen fire king128.8851262.9992175.9511347Robinson Tenancy

Hsolarized glass 129.7891212.3932115.3371348Robinson Tenancy

Hclear jar128.7891272.3652179.4051349Robinson Tenancy

Haqua bottle 129.6811218.1022118.5031350Robinson Tenancy

Hwhiteware129.0481244.5232165.0761351Robinson Tenancy

Hwhiteware129.0521262.6622156.3331352Robinson Tenancy

Hwindow glass 129.9071209.282084.7651353Robinson Tenancy
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Haqua bottle 128.6381282.9382167.5291354Robinson Tenancy

Hwhiteware annular128.9061279.3362148.2631355Robinson Tenancy

Hsolarized pressed vessel r129.8591236.7042105.2011356Robinson Tenancy

Hstoneware 20th129.0091277.3652141.4811357Robinson Tenancy

Hironstone 129.7591236.6232115.6281358Robinson Tenancy

Haqua bottle 129.4521256.9862119.7741359Robinson Tenancy

Hmilk glass canning 128.9581279.8422125.91360Robinson Tenancy

Hwhiteware129.7081247.6272111.3041361Robinson Tenancy

Hamethyst glass 129.0661276.7052107.9951362Robinson Tenancy

Hmilk glass canning 128.9471279.1062099.4131363Robinson Tenancy

Hironstone 129.6391245.6322090.4641364Robinson Tenancy

Hbone china129.2151271.0072094.0611365Robinson Tenancy

Haqua bottle 129.2141264.42096.9611366Robinson Tenancy

Hwhiteware129.6411246.6242083.4221367Robinson Tenancy

Haqua bottle 128.2551292.8672092.411368Robinson Tenancy

Hwhiteware129.7471243.1342077.5711369Robinson Tenancy

Hrbew 128.5931286.1872085.0981370Robinson Tenancy

Hporcelain 20th128.5071290.5412082.3041371Robinson Tenancy

Hwindow glass 128.6211288.162057.2611372Robinson Tenancy

Hwsg sw basket weave127.7851302.3582073.5161373Robinson Tenancy

Hclear vessel 128.3931291.4462053.7341374Robinson Tenancy

Hrbew 127.6591305.152043.7271375Robinson Tenancy

Hwindow glass 128.1371296.092044.5751376Robinson Tenancy

Hwhiteware128.1071294.5742037.3921377Robinson Tenancy

Hamber glass 128.2781292.7892025.8121378Robinson Tenancy

Hpearlware 128.2241290.1312008.7411379Robinson Tenancy

Hwhiteware128.6511277.4841977.1311380Robinson Tenancy

Hwhiteware128.8241277.31965.8911381Robinson Tenancy

Hwhiteware128.5131276.2271937.6891382Robinson Tenancy

Hwindow glass 128.921266.8571926.631383Robinson Tenancy

Hwhiteware129.5761237.0221842.3821384Robinson Tenancy

Hrbew 130.2121224.3191902.141385Robinson Tenancy

Hwhiteware129.7691235.8391848.5761386Robinson Tenancy

Hbrick 130.4251218.2571915.0121387Robinson Tenancy

Hmilk glass canning 130.3031222.1321949.1341388Robinson Tenancy

Hwhiteware129.5981256.6231993.8431389Robinson Tenancy

Hwhiteware130.2181230.3061992.1951390Robinson Tenancy

Haqua bottle embossed129.7471250.7281997.3471391Robinson Tenancy

Holive bottle 130.6341205.1741936.4651392Robinson Tenancy

Hwhiteware130.4091204.3932017.371393Robinson Tenancy

Hwhiteware130.6671207.1371959.3031394Robinson Tenancy

Hwhiteware130.4161208.0072029.4171395Robinson Tenancy

Hwhiteware130.5241185.4971949.8841396Robinson Tenancy
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Hwhiteware130.5061210.5062028.6371397Robinson Tenancy

Holive bottle 130.3451174.7991949.4431398Robinson Tenancy

Hcast iron 130.4941193.0882001.2841399Robinson Tenancy

Haqua bottle 130.1061167.1011948.4961400Robinson Tenancy

Hcast iron 130.1091164.5351977.191401Robinson Tenancy

Hporcelain 130.3251173.3471963.9681402Robinson Tenancy

Afcr111.1112239.1342934.20398

Achert cobble worked111.1752221.6142938.9199

Hrbew112.3282172.7292961.068100

Haqua bottle 112.5032169.7922931.387101

Hrbew113.4762152.0522844.525102

Hrbew113.832133.932863.426103

Afcr113.9712132.522862.755104

Hbrick 113.8172130.7932896.243105

Hrbew 113.9332122.2832947.66106

Hrbew 115.1342041.9142994.043107

Hbrick 115.1012040.923003.817108

Hbrick 115.0342039.4713128.641109

Hbrick 114.6282101.6773144.438110

Hbrick 114.5472111.5293109.172111

Hbrick 114.622082.8643209.53112

Hwhiteware114.4791947.6063363.127115

Hstoneware american115.1441953.4213298.47116

Hsolarized 115.1871952.5223293.147117

Hamethyst glass 115.2391951.6213292.047118

Hrbew 115.2371952.0563289.871119

Hbrick 115.241951.8323292.944120

Hwhiteware115.2441951.733288.368121

Hstoneware utility pipe 115.2361952.2383287.449122

Haqua bottle 115.2451949.9773289.235123

Hironstone 115.2371951.9683280.001124

Hironstone 115.2741949.0643280.083125

Hironstone 115.2721951.0153278.645126

Haqua bottle 115.0841959.4683275.849127

H19th century porcelain 15.2521955.5453273.435128

Hwhiteware115.2591954.7433272.541129

Haqua bottle 115.261951.0383272.061130

Haqua bottle 115.0341965.8493265.121131

Haqua bottle 115.0341965.8133263.373132

Hstoneware utility pipe 115.151963.3023254.27133

Hsolarized glass 115.151962.7533254.284134

Hsolarized glass 115.1021964.4823286.839135

Haqua bottle 115.7561932.0853206.785136
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Hcoal116.1621903.5223242.886137

Hwindow glass 116.0531901.5793241.951138

Hclear bottle 116.7671777.6683305.928139

Hwhiteware117.0661758.4933379.728140

Hbrick 116.8281703.9793433.346141

Hbrick 114.6581619.1343331.03142

Hcoal117.0331793.4923235.126143

Haqua bottle 117.3041833.6633056.761144

Hsolarized 114.6231976.0082704.244145

Hbrick 114.6311974.1522704.739146

Hwhiteware125.2781567.2724333.032148

Hcoal125.1551532.0734376.316149

Hbrick 124.9831605.6824443.681150

Hbrick 124.7971626.3344407.398151

Hbrick 124.8591619.7174394.647152

Hcoal124.9061614.3724390.313153

Hironstone 125.031611.7694367.916154

Hslag124.8691638.7384348.669155

Hcoal124.5761645.4944355.389156

Hcoal124.0241681.8944410.847157

Hrbew 124.5291666.4774419.912158

Hrbew 124.2981684.1554447.82159

Hcoal124.2011687.1134448.273160

Hbrick 124.6221638.1764488.228161

Hcoal123.9051701.2344519.949162

Hwhiteware123.8481716.4714510.387163

Hcoal122.4951772.6154466.843164

Hcoal123.4541747.1854576.348165

Hcoal123.4541747.1874576.352166

Hcoal123.6171692.4124614.018167

Aquartz chunk121.8831875.7124968.773168

Hwindow glass 122.3871913.3844982.138169

Hbrick 123.2391898.9555088.955170

Hcoal121.1781881.7844244.158171

Hbrick 123.6321629.0253852.372172

Hbrick 123.5661635.3473910.569173

Hbrick 123.3381643.7693956.051174

Hconcrete126.2821512.7054100.898175

Hbrick 124.3021408.4423943.661176

Hbrick 123.3541286.7953715.548177

Hcoal122.931242.7573617.307178

Hbrick 123.0331249.2293569.225179

Hcoal122.691217.1333505.809180
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Hcoal122.2591222.573351.064181

Hbrick 122.6191254.3113364.632182

Hbrick 121.5791347.3833360.215183

Hbrick 120.4611115.8273203.758184

Hbrick 120.5811118.6493226.224185

Hbrick 121.4411205.4723233.947186

Hbrick 120.6281198.1033084.988187

Hbrick 120.1481184.0552988.809188

Hbrick 119.8271153.4472784.324189

Hwhiteware119.4291111.4262797.557190

Hbrick 119.8191192.8382819.664191

Hbrick 120.0451223.8912822.809192

Hbrick 125.8281668.1772893.472194

Hprosser button125.6781658.9412892.563195

Hsolarized glass 125.6791658.4232892.509196

Hrbew125.3411655.5572911.135197

Hrbew124.9151640.6222913.163198

Hbrick 126.5831601.8222817.277199

Hbrick 125.4351560.2792812.841200

Hironstone 128.1081736.1482797.605201

Hbrick 128.1591788.6552813.061202

Hwhiteware127.621820.362817.156203

Hbrick 126.9381723.1122735.257204

Hironstone 126.931711.222740.75205

Hstoneware gray126.5391707.7432718.897206

Haqua bottle 126.3311705.2912708.234207

Haqua bottle 126.4241720.6742705.288208

Hyellowware126.1591729.6932692.821209

Hwhiteware125.6511774.8332634.75210

Hironstone 125.4531805.9642537.967211

Hbrick 125.6391777.5312559.259212

Hclear bottle 125.6661774.1882527.237213

Hironstone 125.071747.7652530.72214

Haqua bottle 124.6521717.9782550.102215

Hbrick 124.1471689.4642581.204216

Hbrick 125.2961708.812646.444217

Hbrick 125.7521665.2522658.921218

Hbrick 127.2351641.4452717.683219

Hironstone 124.7561676.9952613.644220

Hironstone 124.7191644.0542610.758221

Hbrick 122.8591589.12558.101222

Hbrick 121.6921585.1022522.956223

Hbrick 121.4351555.6372513.782224
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Hbrick 122.1221478.4482513.852225

Hcoal122.5661499.0982546.45226

Hwindow glass 123.1451508.5272563.455227

Hblock glass 124.1091506.1442595.556228

Hbrick 123.0631462.4182547.13229

Hbrick 122.9411441.7342513.307230

Hwhiteware123.2411428.5792507.252231

Hbrick 124.2761414.3392531.978232

Hbrick 124.4941405.4762525.537233

Hbrick 124.5951401.292521.064234

Hporcelain 125.1691378.1612509.206235

Achert cobble worked125.381379.812525.787236

Hporcelain 126.3291338.9852522.083237

Hbrick 124.7021402.6862530.757238

Hbrick 124.5691414.4082552.962239

Hcanning lid liner125.0251405.8982602.068240

Hbrick 125.8441373.8532575.882241

Haqua bottle 125.8891381.0372632.386242

Hcobalt glass 125.8771366.7752637.091243

Hbrick 126.0531391.2932670.236244

Hbrick 126.2341428.5532706.803245

Hbrick 125.7551427.6872735.016246

Hironstone 126.2291479.9522738.955247

Hbrick 124.4051407.9742781.789248

Hbrick 123.9821403.2012809.621249

Hbrick 123.9231402.062812.535250

Haqua bottle 1241403.4662808.725251

Hbrick 123.9991350.2782822.272252

Hbrick 124.4151349.6322780.829253

Hbrick 124.6631364.1192773.138254

Haqua bottle 125.4271358.2792739.9255

Hbrick 125.6091338.82730.22256

Hbrick 126.5881224.5712564.414257

Hwhiteware126.3841198.142560.943258

Hbrick 126.4021182.4372541.423259

Hbrick 124.9742166.9322510.02260

Hporcelain insulator123.6732234.2992540.835261

Hwhiteware131.509590.5272686.558264

Hbrick 132.591922.0672707.412265

Hironstone 131.34604.0192682.161266

Hrbew 132.595853.852707.104267

Hrbew 132.415772.0442684.337268

Hwhiteware132.417803.3492707.564269
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Hbrick 132.414771.6192687.786270

Hbrick 132.33798.0532691.885271

Hdoll arm132.464775.9272691.884272

Hwhiteware132.395792.8052681.401273

Hwhiteware132.297796.2912677.204274

Hbrick 132.009734.9922669.43275

Haqua bottle 132.424839.1552670.221276

Hbrick 132.172744.8272661.532277

Hbrick 131.804957.2892665.474278

Hbrick 131.858726.4172660.483279

Hbrick 131.802964.5952656.819280

Hwhiteware132.067762.4212643.298281

Hwhiteware131.162995.5542638.649282

Hbrick 132.324773.3582629.752283

Hbrick 131.431053.5292603.915284

Hbrick 131.4251045.0712600.031285

Hbrick 131.991931.5782616.061286

Hbennington131.291996.42621.07287

Hbrick 131.522976.2922630.417288

Hwhiteware132.1961014.2492556.822289

Hbrick 132.124952.1122573.649290

Hwhiteware132.1831031.492547.741291

Hbrick 132.45975.6922552.775292

Hwhiteware132.1141046.4272554.905293

Hrbew 132.504964.1292547.874294

Hwhiteware132.1971050.9352529.613295

Hwhiteware132.3321040.4872528.167296

Hwhiteware132.5231014.4322543.922297

Hbrick 132.531014.3122526.453298

Hwhiteware132.9221009.3332509.339299

Hwindow glass 133.092952.2422513.744306

Hstoneware 132.16876.0222545.776308

Hbrick 132.884919.9672520.217310

Hbrick 132.889920.9032517.383311

Haqua bottle 132.282804.7852541.951312

Hbrick 132.765846.2542711.75313

Haqua bottle 132.521839.6132717.644314

Hbrick 132.606879.12726.096315

Hpearlware 132.568907.0732737.241316

Hbrick 131.468990.2342732.667317

Haqua bottle 131.608956.2342761.979318

Hbrick 131.0491002.6882738.76319

Hbrick 131.089975.7022771.128320
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APPENDIX II:  MULBERRY KNOLL ARTIFACT INVENTORY

Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 130.7651024.3662727.942321

Hbrick 130.6421002.4812772.157322

Hwhiteware130.5321054.3532733.421323

Hrbew 132.388918.3722752.205324

Hyellowware130.7761047.4862682.248325

Hbrick 132.529816.1722727.895326

Hrbew 132.494794.52746.807327

Hrbew 132.092766.442730.025328

Hwindow glass 130.881975.4732800.832329

Haqua bottle 132.544822.9962772.514330

Hwhiteware132.178932.4742774.242331

Hbrick 132.142880.0572785.017332

Hbrick 132.043934.8282783.169333

Hbrick 132.363877.0792764.668334

Hrbew 132.411909.1562779.511335

Hporcelain 131.984897.0622793.528336

Hwhiteware132.319915.9872786.452337

Hrbew 131.931881.1462843.994338

Hwhiteware130.669989.8132833.787339

Hbrick 132.413845.4372837.286340

Hbrick 130.735984.3442839.685341

Hwhiteware131.959763.4542809.026342

Afcr131.078962.8962841.735343

Hbrick 131.318935.8592864.644344

Hbrick 131.304944.6052871.177345

Hrbew 131.002955.1792875.213346

Hwhiteware131.172942.6212878.549347

Hbrick 130.514993.0022879.262348

Hpearlware 131.126947.7892886.443349

Haqua bottle 130.578988.7472884.808350

Hbrick 131.032954.6632893.902351

Hbrick 130.71986.5552900.949352

Hrbew 130.5591005.42887.707353

Hbrick 131.169949.2222916.597354

Hwhiteware130.511012.9912905.122355

Hbrick 131.379936.6292908.752356

Haqua bottle 132.224852.0222864.07357

Hpearlware 130.5261048.7542936.457358

Hrbew 132.16811.7062846.437359

Hpearlware 132.059820.6742855.92360

Hstoneware 131.786920.472936.562361

Hrbew 131.908810.8922858.406362

Hbrick 131.909809.6792864.506363
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hwhiteware131.918909.2472955.494364

Hbrick 131.328958.4052980.8365

Hrbew 131.286821.9372934.994366

Hpipe stem130.979994.4313011.99367

Hrbew 131.55852.3152968.205368

Hbrick 131.492849.7132981.489369

Hbrick 131.562935.3012982.886370

Hbrick 131.573911.0172987.506371

Hbrick 131.558942.5323015.211372

Hbrick 131.54917.4093085.082373

Hstoneware 131.521005.5943071.424374

Hporcelain insulator131.549927.3523086.548375

Hbrick 131.7711042.2893133.767376

Hbrick 131.3951054.4533194.536377

Hbrick 131.6331053.9063154.067378

Arhyolite selby bay131.6111039.4183254.685379

Hbrick 131.6241051.8423191.462380

Hbrick 131.6121042.0773248.582381

Hbrick 131.8111047.6893263.871382

Aquartz secondary131.4951037.9673271.932383

Hwhiteware131.6691058.2253312.242384

Aargillite secondary131.141048.1053345.409385

Achert biface tip131.0881053.7393357.314386

Hporcelain 131.0711045.7143359.475387

Hclear vessel 131.2461045.1463373.681388

Hwhiteware129.743984.6563323.844389

Hwhiteware130.416951.2933281.525390

Hstoneware 130.314915.7693373.198391

Hstoneware 131.017845.9293213.321392

Hstoneware 130.507919.3373356.626393

Hbrick 130.306819.1183176.104394

Hbrick 131.04840.1913068.774395

Afcr128.54748.2413312.153396

Hbrick 130.407811.2763017.683397

Hbrick 130.436722.4062931.182398

Hwindow glass 129.426737.4493078.938399

Haqua bottle 130.858684.5772847.714400

Hwindow glass 131.058667.6342851.412401

Achert stemmed131.32663.292965.628402

Hbrick 130.82632.2422811.537403

Hbrick 131.051644.962969.03404

Aquartzite stemmed130.831629.7842869.082405

Hstoneware 131.16629.4572971.235406
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 131.055584.282880.639407

Hrbew 131.265624.0832993.61408

Hbrick 131.031584.0232860.561409

Hclear vessel 131.231618.7113030.297410

Hwindow glass 131.544562.7632870.459411

Hbrick 131.43550.3222926.507412

Hbrick 129.117560.2043193.901413

Hstoneware 131.416541.4352925.121414

Hbrick 131.643554.9352811.289415

Hstoneware 128.653455.8263121.209416

Hwhiteware131.721528.6422803.339417

Hbrick 128.311431.6633111.845418

Achert triangle127.396367.8383071.347419

Achert primary 127.514371.7353061.07420

Hbrick 128.399281.8752184.848495

Afcr128.388264.2472189.652496

Haqua bottle 128.658325.1592194.601498

Hbrick 128.737368.2152185.231501

Hbrick 128.499372.3562187.012502

Hrbew 129.793515.22387.242508

Hbrick 129.795503.9082430.229511

Hrbew 129.798527.1862436.927513

Hbrick 130.044531.9172287.412514

Hbrick 130.335539.0242284.483515

Hbrick 130.498542.2872289.074516

Hrbew 130.241545.8462451.236517

Haqua bottle 130.966542.3662556.062518

Hrbew 130.211555.342405.374519

Hiron pipe 131.074528.8262577.322520

Haqua bottle 130.165566.2442376.386521

Haqua bottle 130.187582.4822411.192522

Hbrick 130.229583.0142431.981523

Hbrick 131.839553.0692633.5524

Hstoneware american132.034535.5142666.732525

Haqua bottle131.293590.1742651.61526

Hironstone 131.367597.5822581.652527

Hbrick 130.893608.9422505.106528

Hbrick 131.025621.9722475.671529

Hbrick 130.803617.8582459.512530

Hbrick 130.384588.1082356.057531

Hbrick 130.503589.5162331.746532

Hrbew 131.186643.8892410.921533

Hrbew 130.647579.6062230.584534
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 131.564653.7442410.258535

Hwhiteware130.576588.7512222.086536

Hbrick 131.82697.8092339.733537

Hrbew 131.026616.5662229.164538

Hrbew 130.983620.1222274.11539

Hbrick 131.499650.1892273.153540

Hporcelain button 132.069710.8082246.897541

Hrbew  131.525650.2462267.104542

Hbrick 131.631652.5472247.425543

Hbrick 132.125719.4832253.984544

Hrbew 131.599659.0452190.669545

Hbrick 132.553741.152268.02546

Hbrick 131.823675.4172197.932547

Hbrick 132.6740.4692282.199548

Hbrick 132.571793.0592170.338549

Hironstone 132.419762.7222309.9550

Hwsg stoneware132.805895.4322153.751551

Hrbew 132.813801.7752274.476552

Hbrick 132.907835.9692298.635553

Hporcelain under glaze133.159891.1632180.816554

Hrbew 133.352874.8022301.406564

Hbrick 132.662801.2932351.417575

Hpearlware 132.674801.1582456.912578

Hironstone 132.339755.1462504.981581

Hwindow glass 133.13894.6722379.606586

Hbrick 133.034885.1822385.284588

Hbrick 132.155762.4492534.659630

Hbrick 132.169723.462487.974631

Hbrick 131.83651.8312556.408632

Hbrick 131.39632.592565.524633

Hrbew 126.5672484.6562408.858751

Hbrick 127.2662452.5992380.29752

Hbrick 129.4672464.3962303.747753

Hbrick 129.5892436.6992296.335754

Hwhiteware130.0432373.0062282.073755

Hironstone 130.952301.8682196.802756

Hironstone 131.2462239.8842210.315757

Hwhiteware131.2232216.1772185.532758

Hpearlware 129.6152145.4552008.356759

Hwhiteware126.2952441.5281897.809760

Hwindow glass 127.592436.4331944.308761

Hwhiteware129.0942456.7481978.722762

Hwindow glass 129.232461.5231978.984763
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 129.4072473.4431980.752764

Hwhiteware129.3732499.7051966.615765

Achert triangle128.8522646.3811916.006766

Hstoneware 127.7742665.2131882.152767

Hporcelain 126.2412741.0941811.957768

Hbrick 129.0692703.041900.195769

Hclear vessel 129.5732668.7331930.396770

Hwindow glass 129.1842662.1542008.17771

Holive glass 129.3532648.2242017.763772

Hbrick 128.8862647.4292088.529773

Hbrick 128.7912654.1572111.738774

Hbrick 129.4552364.1752233.447775

Hbrick 129.6012352.0642262.122776

Hbrick 129.9512258.4482299.961777

Hwhiteware130.0072146.4412221.689778

Hbrick circle 127.7742184.3621975.494779

Hbrick circle 129.3352198.2662026.457780

Hbrick circle 129.9422241.1672031.039781

Hbrick circle 129.2832294.3472068.724782

Hbrick circle 128.0062325.9112037.168783

Hbrick circle 126.6982370.362006.247784

Hbrick circle 126.3972400.4281993.337785

Hbrick circle 126.6222435.5191986.491786

Hbrick circle 126.0012427.0761933.297787

Hbrick circle 126.2352386.1361885.147788

Hbrick circle 126.8142366.5111864.472789

Hbrick circle 127.8382336.8761841.226790

Hbrick circle 128.1452281.451825.109791

Hbrick circle 127.5992239.6631866.348792

Hglass pressed 127.1622252.4241810.03793

Hbrick 125.1512181.6811688.691794

Hporcelain 125.2492171.7471599.896795

Hpearlware 125.4322178.2341576.942796

Hwhiteware128.1422317.5781788.592799

Hbrick 133.4152372.6251809.519837

Hbrick 133.7362406.8932090.819838

Hwhiteware133.5922456.7932114.293839

Hbrick 133.1642435.4442046.711840

Arhyolite secondary133.6372434.1961813.051841

Hwhiteware133.462419.4081813.598842

Hbrick 134.7042411.121762.182843

Hrbew 134.8322418.9441755.255844

Hbrick 133.4172496.6491802.502886
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hwindow glass 134.1342479.6761774.623887

Hbrick 134.342449.2051784.404888

Hwindow glass 133.4882461.5361814.672889

Hbrick 134.8842444.7931755.357890

Hbrick 134.5182476.6511735.822891

Hbrick 134.2742484.7161730.794892

Hwhiteware134.9232471.4891703.194893

Hbrick 135.0652448.2291714.582894

Hbrick 135.0352449.2821720.327895

Hwindow glass 135.0422447.2251719.744896

Hironstone 134.1442503.5661704.799899

Hbrick 133.9742508.611705.963900

Hwhiteware134.9272196.7061119.1521033

Aargillite secondary135.4282197.2531255.7621036

Haqua bottle 121.2751722.0962416.1841186

Abifurcate119.7351513.5472298.121187

Hwhiteware130.5111933.9811610.9631403

Hbrick 130.5411914.7561645.3171404

Hbrick circle 130.4671896.4591659.0711405

Hbrick circle 130.5931879.631629.5681406

Hbrick circle 130.6531850.2961626.4271407

Hbrick circle 130.7071833.2551689.3111408

Hbrick circle 130.6371837.941715.0821409

Hbrick circle 130.5321862.0351747.9881410

Hbrick circle 131.6571914.6281715.321411

Haqua bottle 130.541832.6511716.4461412

Hbrick 130.5221911.8061574.0751413

Hbrick 133.782158.6491219.7581414

Hbrick 130.9631978.1821288.7521415

Hbrick 131.2262070.3571281.5611416

Ahammerstone130.8631977.4771277.6841417

Hbrick 131.2861989.3121221.9361418

Hbrick 130.5911844.5611290.9541419

Hbrick 131.3391987.8121214.0381420

Hbrick 130.0681819.5921286.2491421

Hbrick 131.4851955.0951193.0331422

Haqua bottle 129.9991800.6531248.9141423

Hbrick 130.1691798.3021229.0651424

Afcr131.451945.8611184.3311425

Hwhiteware130.6541845.291219.4891426

Afcr131.4431930.3671194.6171427

Afcr131.1561873.8081195.151428

Hporcelain 131.4251900.6651197.9961429
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ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 130.0491805.1541189.5291430

Hbrick 130.7071825.6061157.4871431

Hrbew 131.4791898.341170.1721432

Hbrick 130.8691847.1841161.6431433

Hbrick 131.1361863.121172.6361434

Hbrick 130.7631835.6511102.7851435

Afcr131.5081852.8731044.5281436

Hbrick 131.971877.091037.6041437

Hbrick 131.8552001.9041104.8641438

Hbrick 130.9661821.2731016.9491439

Hbrick 132.2082036.7691079.8721440

Hbrick 131.9741877.5591037.471441

Hrbew 133.0172043.3191044.7021442

Hrbew 131.4791825.454969.9161443

Hbrick 131.2151812.049925.6221444

Hrbew 132.7121958.4091026.2911445

Hrbew 130.5491782.66898.3251446

Hbrick 131.651823.728887.2061447

Hbrick 134.4112016.406964.0431448

Hbrick 130.9241799.346884.9771449

Hrbew 134.62007.611938.1541450

Hrbew 130.2951764.483867.2671451

Haqua bottle embossed134.3841980.139886.8711452

Hporcelain button 131.9191828.427763.8731453

Hwhiteware133.4421902.912740.6521454

Hwindow glass 133.681926.438771.0241455

Hpearlware 133.0941885.373712.0971456

Hrbew 133.2191894.411673.421457

Fwhelk134.5942086.183990.5991458

Hrbew 130.1081809.481564.8521459

Hwhiteware134.7342136.9841008.5291460

Hpipe stem135.6972123.911968.0491461

Hwhiteware133.931948.025665.8431462

Hbrick 136.4372139.949940.321463

Hrbew 134.4171961.137691.6911464

Aquartz cobble136.4362110.145903.3191465

Aabo killens134.52001.034761.1261466

Hrbew 135.7382101.654850.4411467

Hbrick 134.4872000.648743.8321468

Hbrick 134.7222014.336716.0621469

Hstoneware american134.5982007.731687.1471470

Hclear vessel134.7231991.186669.871471

Haqua bottle 134.451966.321659.0741472
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Class:  F=Faunal, H=Historic, A=Aboriginal

ClassDescriptionNElevationEastingNorthingNameSite

Hbrick 134.3481960.502641.5531473

Hrbew 134.2481964.554650.8861474

Hbrick 132.7491887.225596.5931475

Hbrick 132.3851886.82575.3331476

Hporcelain 20th131.5671868.789543.791477

Hbrick 132.5941927.261539.5931478

Hrbew 133.5841959.781546.0471479

Hwhiteware133.4981961.428527.2081480

Haqua bottle 134.3152000.806610.0161481

Hpearlware blue shell 134.4322005.568631.2771483

Hbrick 134.8642032.769642.1151484

Amano130.3862056.331341.4431485

Hbrick 134.4882079.778755.9791486

Hwhiteware135.0292142.167675.911487

Aargillite secondary132.4872077.194457.9471488

Hbrick 134.8392143.254665.1751489

Hbrick 135.2362184.464605.4361490

Aargillite morrow mt134.7912189.686506.9851491

Hbrick 136.2392196.181857.6371550

Hrbew 135.1522139.297786.3591552

Holive bottle 134.6882191.256699.1291554

Achert secondary1ap24253025

Achert secondary7ap24503025

Achert secondary3ap24753025

Achert primary 1ap24003050

Afcr1ap24503050

Hiron1ap24503050

Hiron nut1ap23503200

Achert secondary2ap23003500

Achert primary 4ap23503550

Aquartziite secondary1ap20503725

Achert secondary1ap20503750

Aquartziite secondary1b23003750

Afcr1b23003775
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