
 
ADDENDUM No 1 

 
2025/05/09 

 
SMYRNA SCHOOL DISTRICT 

 
Sunnyside Intermediate School – New School 

BID NO. SSD22004‐NC_NEWIS 

ADDENDUM No:    1 
        2025/05/09 

ARCHITECT’S PROJECT No:  22019 

  Smyrna School District 
  Sunnyside Intermediate School 
  70 Graceville Drive, Smyrna, DE 19977 

  Fearn‐Clendaniel Architects, Inc. 
  6 Larch Avenue Suite 398 
  Wilmington, Delaware, 19804 
  Phone: (302) 998‐7615 

BIDS DUE:  2:00 p.m. on Thursday June 05, 2025 

LOCATION:  Smyrna School District Administrative Office 
    82 Monrovia Avenue 
    Smyrna, DE 19977 

1.0 NOTICE TO ALL BIDDERS 

1.1 Bidders are hereby notified that this Addendum shall be and hereby becomes part of 
their Contract Documents, and shall be attached to the Project Manual for this project. 

1.2 The following items are intended to revise and clarify the Contract Documents, and shall 
be included by the Bidder in their proposal. 

1.3 Bidders shall verify that their sub‐bidders are in full receipt of the information contained 
herein.  Bidders shall acknowledge receipt of each addendum on their Bid Form. 

2.0 CLARIFICATIONS 

2.1 Drawings and specifications provided on the State of Delaware procurement website for 
advertisement purposes should not be used for bidding. Only the documents issued at 
the Pre‐bid Meeting or purchased directly from FC Architects should be used for bidding 
purposes. 
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2.2 This and all future addenda will be emailed to all planholders at the addresses given on 
the sign‐in sheet. 

2.3 Please see attached Pre‐bid Meeting Minutes, Attendee Sign‐In Sheet dated 
2025/05/08, and Planholders list, as of this document’s issuance. These documents are 
incorporated into this Addendum. 

2.4 Bidders are reminded that the subcontractors they list on the Bid Form must be the 
subcontractors who perform the work.  Bidders listing themselves as performing any 
portion of the work must be qualified, licensed, and manufacturer‐certified to do so. 

3.0 QUESTIONS 

3.1 Questions have been received and are being reviewed. This first Addendum is to provide 
information from the Pre‐Bid Meeting. 

4.0 SUBSTITUTIONS 

4.1 There are no substitution Requests at this time. 

5.0 CHANGES TO THE DRAWINGS 

5.1 There are no changes to the drawings at this time. 

6.0 CHANGES TO THE PROJECT MANUAL 

6.1 The Bid Form Subcontractor Listing was reviewed and approved by all in attendance at 
the Pre‐Bid Meeting. See revised Bid Form Subcontractor Listed attached. 

7.0 ATTACHMENTS 

7.1 Pre‐Bid Meeting Minutes 

7.2 Pre‐Bid Sign‐In Sheet 

7.3 Planholders List 

7.4 Specification Section 00 41 13 – Bid Form 

7.5 NEWIS Geotechnical Report – Dated Feb 15, 2023 by Geo‐Technology Associates, Inc. 

 

END OF ADDENDUM No 1 



 

 
PREBID MEETING MINUTES 

 
2025/05/09 

 
SMYRNA SCHOOL DISTRICT 

 
SSD22004‐NC_NEWIS 

SUNNYSIDE INTERMEDIATE SCHOOL – 
NEW SCHOOL 

 
MTG DATE:  Thursday, 08 May 
TIME:  10:00 A 
LOCATION:  Smyrna School District Administrative Office 
FCA PROJECT:  22019 

ATTENDEES:  SSD  Nick Marvel (NM) 
    Steven Gott (SG) 

  FCA  Mark Ballintyn (MB) 
    Ken Fearn (KF) 
  GA  Dan Booze (DB) 
  CDA  Michael Loftus (ML) 

  BIDDERS  See attached Sign‐in Sheet(s) 

1.0 NOTES 

1.1 The project is State of Delaware funded and is subject to Delaware bidding 
requirements.  See bid documents. 

1.2 Attendance at this meeting was mandatory for General Contractors bidding the project. 
Every GC bidder is responsible for the entire scope of work contained within the 
Contract Documents. Please see attached Sign‐In Sheets for attendee information. 

1.3 Contract documents must be obtained from Fearn‐Clendaniel Architects. State of DE My 
Marketplace documents are for reference only and are not to be used for bidding. FCA 
distributed USB Drives of the bidding documents to those wishing to purchase them. 
Bidding documents are still available for purchase at FCA’s office in Wilmington, DE, at a 
cost of $25.00 via cash or check made out to Fearn‐Clendaniel Architects. For those 
purchasing documents after the pre‐bid, they are available in USB Drive format or via 
email. 
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1.4 Only registered planholders of the bidding documents will receive addenda beyond 
Addendum 1, which will be sent to all Pre‐Bid Attendees. Addenda will be emailed to 
the address provided by the bidder. 

1.5 Prevailing wage rates and reporting are required. Prevailing wage rates are included in 
the Project Manual. 

1.6 Bids must include Bid Bond of 10%, Addenda and Allowance acknowledgement, 
Subcontractor Listing, Non‐Collusion statement, Drug Testing Program and Contractor 
Qualifications Affidavits. 
The successful bidder will be required to submit, prior to contract execution, 
Performance / Payment Bond for 100% of the contract amount Craft Training Affidavits, 
and Subcontractor Drug Testing Program Affidavits. 

1.7 Bid due date was announced as identified in advertisement: 
2:00 PM local time on Thursday, June  5th, 2025. 
Please note that bids are to be delivered to:  
Smyrna School District Administrative Office 
82 Monrovia Avenue, Smyrna, DE 19977 
The address is listed in the specifications. One hard copy of the bid documents will be 
sufficient. Faxed or emailed bids will not be accepted. 

1.8 The contractor will be responsible for obtaining permits. FCA will provide PDF files 
signed and stamped in electronic format by the architect and engineer of record for use 
in obtaining permits. GC is responsible for reproduction of permit sets. The Smyrna 
School District will pay for General Contract impact fees. Subcontractors are responsible 
for obtaining and paying for their trade’s permits, if any. The Contractor will be 
responsible for any other permitting fee including those associated with re‐inspections. 

1.9 Scope of work was outlined. Work includes, but not limited to: 
‐The project involves construction of a new 600 student Intermediate School for grades 
4‐5. The building is approximately 66,195 sf with 1&2 story construction with low slope 
and sloped roofing and elevator. Primary Building Materials – structural steel frame, 
metal roof decking, cmu and metal stud/ gypsum walls, brick veneer, metal siding, metal 
and epdm roofing systems. 
‐The school will contain classrooms, student support spaces, administrative spaces, 
kitchen, cafeteria, recreational areas, and related utility and staff support spaces. There 
is also a detached generator and dumpster enclosure. 
‐Site improvements on the 13.60 Acre Lot include drive lanes, parking, bus and parent 
circulation for loading/ unloading, recreational areas, utility distribution systems, and 
storm water management. 
‐Civil Engineer (ML) as indicated a fill site to coordinate with developers road elevations. 
‐MPE Engineer (DB) provided an general overview of the mechanical and electrical 
requirements for the new school. 

1.10 Contract award is expected on or about June 13th, 2025. Work is expected to start on or 
about June 15th, 2025 and be substantially completed by August 10th, 2027. 
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1.11 GC will be responsible for protecting site and building conditions during work. The GC is 
responsible for maintaining weathertight conditions throughout construction. 

1.12 Contractor to coordinate with water and power utilities for use during construction, 
since this is a new site. The Smyrna School District is in talks with the Developer of the 
adjacent site, but is unclear of their construction schedule and when utilities will be 
brought to the site. 
Contractor is responsible for connections and disconnections. Contractor must supply 
sanitary facilities for the duration of the work. 

1.13 Contractors will be required to coordinate with Owner contractors (Advantech & 
Assurance Media) for IT: security cameras and alarm, structured cabling, AV 
(smartboards/ stage projector) and telecom systems. 
Contractors to provide pathways (conduit and backboxes) to accessible ceiling or as 
indicated, and blocking for devices (smartboards) and plywood backing panels in IT 
closets. 
Contractor has been made aware that coordination with Developer on their concurrent 
construction sequence/ and schedule. Coordination work to occur at the building site 
entry road and perimeter roads (Easy Street, Graceville Drive, and West Deer Run) 

1.14 Hazardous materials are not known to be present in the area of work.  If hazardous 
materials are suspected or encountered, Contractor is to stop work, leave the area, and 
notify the Owner for abatement. 

1.15 State of Delaware mandates a minimum of 2 years comprehensive warranty on all work 
in the project.  Specific items may have longer warranty terms as indicated in the project 
manual. 

1.16 Allowances were described and are indicated in the contract documents.  Allowance 1 is 
set at $250,000.00 for unforeseen conditions and Owner‐requested additional work.  
Owner approval will be required before any allowance money is applied to the contract.  
Any unused allowance money will be returned to the Owner as a credit. 

1.17 Alternates: 

 Alternate No 1: Extended Parking Area 

 Base Bid: Existing to remain. 

 Alternate: Delete 26 parking spaces at the north edge of the site 

 Alternate No 2: Atrium Skylight 

 Base Bid: Existing to remain. 

 Alternate: Delete skylight in Area A. Infill opening with structure and roofing and 

ceiling as indicated. 

1.18 No Unit Prices are requested at this time. 
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1.19 Liquidated Damages are waived for this project.  The Owner reserves the right to have 
any work unfinished by the due date completed by others, and to recoup any associated 
costs via backcharge to the defaulting contractor. 

1.20 The Subcontractor List was reviewed, discussed, and approved with revisions. Revised 
Bid Form will be issued in Addendum 1. 

1.21 All substitution requests and questions should be submitted to Project Architect Mark 
Ballintyn at FCA’s Wilmington office, in writing, or via email to mark@fcarchitects.net. 

1.22 The deadline for substitution requests is 10 days before the bid due date.  Substitution 
requests will only be accepted via General Contract / Prime Contract bidders, not 
directly from subcontractors or suppliers. 

1.23 The deadline for questions is 7 days before the bid due date.  Bidder questions will only 
be accepted from or through contract document holders on the planholder’s letterhead 
or email. 

1.24 The final addendum will be issued no later than 2 days prior to the bid due date.  
Exceptions: withdrawal of solicitation, extension of due date, or change of opening 
location. 

1.25 Access to site: Bidders who wish to visit the site before the bid due date must contact 
Nick Marvel, Supervisor of Buildings & Grounds, at 302‐653‐3132 

Fearn‐Clendaniel Architects, Inc prepared these minutes for the purpose of recording significant 
information covered during the meeting.  Should anyone object to the statements or interpretations 
contained herein, please advise within two weeks of the date of this report. 

Submitted by: 
Mark Ballintyn, RA 
FC Architects, Inc 

Copy to:  Attendees 

Attached:    Pre‐Bid Sign In Sheet 
    Pre‐Bid Planholders List 

















SMYRNA SCHOOL DISTRICT 
SUNNYSIDE INTERMEDIATE SCHOOL – NEW SCHOOL  

70 Graceville Drive, Smyrna, DE 19977 
BID No. SSD22004-NC_NEWIS 

 

Fearn-Clendaniel Architects, Inc. BID FORM 
22019 00 41 13 – 1 of 12 

 
BID FORM 

 
For Bids Due: Thursday, June 5, 2025 @ 2:00 pm  To: Smyrna School District 

Administrative Office 
82 Monrovia Avenue 
Smyrna, DE 19977     

 
Name of Bidder:               
 
Delaware Business License No.:      Taxpayer ID No.:        
 

(Other License Nos.):                

 
Phone No.:  (            )                              -                                          Fax No.:  (             )               -     

BID 
The undersigned, representing that he has read and understands the Bidding Documents and that this bid is made in accordance therewith, 
that he has visited the site and has familiarized himself with the local conditions under which the Work is to be performed, and that his 
bid is based upon the materials, systems and equipment described in the Bidding Documents without exception, hereby proposes and 
agrees to provide all labor, materials, plant, equipment, supplies, transport and other facilities required to execute the work described by 
the aforesaid documents for the lump sum itemized  below: 
 
BASE BID:  
 
$                

($                                                                 ) 
                                                     
 
 

ALTERNATES 
Alternate prices conform to applicable project specification section.  Refer to specifications for a complete description of the following 
Alternates. An “ADD” or “DEDUCT” amount is indicated by the crossed out part that does not apply. 
 

ALTERNATE No. 1:  Extended Parking Area: 
 

a. See Specification Section 01 23 00 Alternates for description. 
 

 

Add / Deduct:                 
($                                                                 ) 

                                          
 

ALTERNATE No. 2:  Atrium Skylight: 
 

b. See Specification Section 01 23 00 Alternates for description. 
 
 

Add / Deduct:                 
($                                                                 ) 



SMYRNA SCHOOL DISTRICT 
SUNNYSIDE INTERMEDIATE SCHOOL – NEW SCHOOL  

70 Graceville Drive, Smyrna, DE 19977 
BID No. SSD22004-NC_NEWIS 

 

BID FORM Fearn-Clendaniel Architects, Inc. 
 00 41 13 – 2 of 12 22019 

 
ALLOWANCE ACKNOWLEDGEMENTS 
 
ALLOWANCE No. 1 
Include a Lump Sum Allowance equal to Two Hundred Fifty Thousand dollars ($250,000.00) for costs associated with any 
unforeseen or concealed conditions and/or Owner requested revisions during the construction period. Upon Owner/Architect approval, 
a Credit or Add Change Order will be applied to the Allowance.  I/We have reviewed and familiarized ourselves with the requirements 
contained in Specification Section 012100 Allowances. 
 

Acknowledged by:              

  



SMYRNA SCHOOL DISTRICT 
SUNNYSIDE INTERMEDIATE SCHOOL – NEW SCHOOL  

70 Graceville Drive, Smyrna, DE 19977 
BID No. SSD22004-NC_NEWIS 

 

Fearn-Clendaniel Architects, Inc. BID FORM 
22019 00 41 13 – 3 of 12 

BID FORM 
 
 
I/We acknowledge Addendums numbered __________ and the price(s) submitted include any cost/schedule impact they may have. 
 
This bid shall remain valid and cannot be withdrawn for thirty (30) days from the date of opening of bids (60 days for School Districts 
and Department of Education), and the undersigned shall abide by the Bid Security forfeiture provisions.  Bid Security is attached to 
this Bid. 
 
The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid received. 
 
This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to this bid. 
 
Should I/We be awarded this contract, I/We pledge to achieve substantial completion of all the work within _______ calendar days of 
the Notice to Proceed. 
 
The undersigned represents and warrants that he has complied and shall comply with all requirements of local, state, and national laws; 
that no legal requirement has been or shall be violated in making or accepting this bid, in awarding the contract to him or in the 
prosecution of the work required; that the bid is legal and firm; that he has not, directly or indirectly, entered into any agreement, 
participated in any collusion, or otherwise taken action in restraint of free competitive bidding. 
 
Upon receipt of written notice of the acceptance of this Bid, the Bidder shall, within twenty (20) calendar days, execute the agreement 
in the required form and deliver the Contract Bonds, and Insurance Certificates, required by the Contract Documents. 
 
I am / We are an Individual / a Partnership / a Corporation 
 
By           Trading as         
           (Individual’s / General Partner’s / Corporate Name) 
               
           (State of Corporation) 
 
Business Address:        
          
          
          
 
  
Witness:        By:         
                 (Authorized Signature) 
 (SEAL)                         
                 (Title) 
                   Date:          
 
 
 
 
ATTACHMENTS 
 Sub-Contractor List 
 Non-Collusion Statement 
 Affidavit of Employee Drug Testing Program 
 Affidavit of Contractor Qualifications 
 Bid Security 
 (Others as Required by Project Manuals)               



SMYRNA SCHOOL DISTRICT 
SUNNYSIDE INTERMEDIATE SCHOOL – NEW SCHOOL  

70 Graceville Drive, Smyrna, DE 19977 
BID No. SSD22004-NC_NEWIS 

 

BID FORM Fearn-Clendaniel Architects, Inc. 
 00 41 13 – 4 of 12 22019 

BID FORM 

SUBCONTRACTOR LIST 

In accordance with Title 29, Chapter 69, Section 6962(d)(10)b of the Delaware Code, the following subcontractor listing must accompany any bid submittal.  The bidder must list 
in each category the full name and address (City & State) of the sub-contractor that the bidder will be using to perform the work and provide material for that subcontractor 
category.  Should the bidder’s listed subcontractor intend to provide any of their subcontractor category of work through a third-tier contractor, the bidder shall list that third-tier 
contractor’s full name and address (City & State).  If the bidder intends to perform any category of work itself, it must list its full name and address.  For clarification, if the 
bidder intends to perform the work themselves, the bidder may not insert “not applicable”, “N/A”, “self” or anything other than its own full name and address (City & State).  To 
do so shall cause the bid to be rejected.  In addition, the failure to produce a completed subcontractor list with the bid submittal shall cause the bid to be rejected. If you have more 
than three (3) third-tier contractors to report in any subcontractor category, print out additional page(s) containing the appropriate category, complete the rest of your list of third-
tier contractors for that category, notate the addition in parentheses as (CONTINUATION) next to the subcontractor category and an asterisk (*) next to any additional third-tier 
contractors, and submit it with your bid. 
 
Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax-payer ID # 
               or Delaware Business license # 
 
1. Sitework                       
 
 A.                        
  
 B.                        
 
 C.                        
 
 
2. Concrete                       
  

A.                        
  
 B.                        
 
 C.                        
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Fearn-Clendaniel Architects, Inc. BID FORM 
22019 00 41 13 – 5 of 12 

Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax-payer ID # 
               or Delaware Business license # 
 
3. Masonry                        
 
 A.                        
  
 B.                        
 
 C.                        
 
 
4. Structural Steel                       
  

A.                        
  
 B.                        
 
 C.                        
 
 
5. Framing and Drywall                      
  

A.                        
  
 B.                        
 
 C.                        
 
 
6. Windows and                       
 Storefront 

A.                        
  
 B.                        
 
 C.                        
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BID FORM Fearn-Clendaniel Architects, Inc. 
 00 41 13 – 6 of 12 22019 

Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax-payer ID # 
               or Delaware Business license # 
 
7. Doors and Hardware                      
 Installer 
 A.                        
  
 B.                        
 
 C.                        
 
 
8. Painting                        
  

A.                        
  
 B.                        
 
 C.                        
 
 
9. Flooring                        
  

A.                        
  
 B.                        
 
 C.                        
 
 
10. Ceramic Tile                       
  

A.                        
  
 B.                        
 
 C.                        
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Fearn-Clendaniel Architects, Inc. BID FORM 
22019 00 41 13 – 7 of 12 

Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax-payer ID # 
               or Delaware Business license # 
 
11. Ceilings                        
 
 A.                        
  
 B.                        
 
 C.                        
 
 
12. Casework                       
  

A.                        
  
 B.                        
 
 C.                        
 
 
13. Roofing                        
  

A.                        
  
 B.                        
 
 C.                        
 
 
14. Mechanical                       
  

A.                        
  
 B.                        
 
 C.                        
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BID FORM Fearn-Clendaniel Architects, Inc. 
 00 41 13 – 8 of 12 22019 

15. Plumbing                       
 
 A.                        
  
 B.                        
 
 C.                        
 
 
16. Electrical                       
  

A.                        
  
 B.                        
 
 C.                        
 
 
17. Fire Protection                       
  

A.                        
  
 B.                        
 
 C.                        
 
 
18. Exterior Metal Panel                      
 Installer 

A.                        
  
 B.                        
 
 C.                        
 
  



SMYRNA SCHOOL DISTRICT 
SUNNYSIDE INTERMEDIATE SCHOOL – NEW SCHOOL  

70 Graceville Drive, Smyrna, DE 19977 
BID No. SSD22004-NC_NEWIS 

 

Fearn-Clendaniel Architects, Inc. BID FORM 
22019 00 41 13 – 9 of 12 

BID FORM 

NON-COLLUSION STATEMENT 
 

 
 
 
This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any collusion 
or otherwise taken any action in restraint of free competitive bidding in connection with this proposal submitted this date the Smyrna 
School District. 
 
All the terms and conditions of Smyrna School District - Bid No. SSD22004-NC_NEWIS have been thoroughly examined and 
are understood. 
 
NAME OF BIDDER:             
 
AUTHORIZED REPRESENTATIVE 
(TYPED):              
 
AUTHORIZED REPRESENTATIVE 
(SIGNATURE):              
 
 
TITLE:               
 
ADDRESS OF BIDDER:             
 
               
 
               
 
E-MAIL:    ______________________________________________________________  
 
PHONE NUMBER:             
 
 
 
 
 
Sworn to and Subscribed before me this       day of      20 . 
 
My Commission expires      .   NOTARY PUBLIC      . 
 
 
 
 
 
 

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED. 
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BID FORM Fearn-Clendaniel Architects, Inc. 
 00 41 13 – 10 of 12 22019 

 
AFFIDAVIT 

OF 
EMPLOYEE DRUG TESTING PROGRAM 

 
4104 Regulations for the Drug Testing of Contractor and Subcontractor Employees Working on Large Public Works Projects requires 
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REPORT OF PRELIMINARY GEOTECHNICAL EXPLORATION 
 

SMYRNA SCHOOL DISTRICT NEW INTERMEDIATE SCHOOL 
KENT COUNTY, DELAWARE 

FEBRUARY 2023 
 

INTRODUCTION 

This report presents the results of the preliminary geotechnical exploration performed for the 

proposed Smyrna School District New Intermediate School to be located off Rabbit Chase Lane in 

Kent County, Delaware.  To assist with our exploration, Geo-Technology Associates, Inc. (GTA) 

was provided with the following: 

 A document titled Smyrna School District New Intermediate School Schematic Design 

Construction Narrative, prepared by Fearn-Clendaniel Architects, Inc., dated October 18, 

2022; 

 A set of architectural concept plans titled Smyrna School District Construction of New 

Intermediate School, Site Plan – Schedule C, prepared by Fearn-Clendaniel Architects, Inc., 

dated October 28, 2022; and 

 A civil drawing titled Concept Site Plan, prepared by Fearn-Clendaniel Architects, Inc., 

dated October 28, 2022. 

 

The referenced drawings indicate the proposed site layout as well as preliminary architectural 

information related to the proposed school.   

 

Cone Penetrometer Test (CPT) soundings were performed within the proposed building area, 

and test pit excavations and infiltration testing within proposed stormwater management (SWM) 

facility areas.  Based on the results of the field exploration, preliminary conclusions and 

recommendations regarding design and construction of the proposed buildings were derived from 

engineering analysis of field work, and review of the referenced project information. 

 

SITE CONDITIONS 

The site is located off Rabbit Chase Lane as shown on the Site Location Map, Figure 1, 

included in Appendix A.  The site is currently an open approximately 13.65-acre agriculture field.  

The topography of the site is gently sloping downward from east to west.  The existing grades range 



Report of Preliminary Geotechnical Exploration           Smyrna New Intermediate School 
February 2023         GTA Project No. 230120 
 

2 

between approximate elevation (EL) 50 to EL 43.  Within the building area, existing grades range 

from approximate EL 48 to EL 45.   

 

PROPOSED CONSTRUCTION 

The referenced plans indicate that site development will include a new 2-story school with a 

footprint on the order of 66,000 square-feet.  The school will be constructed at-grade (i.e., no 

basement level is proposed) and will have a finished floor elevation of EL 50.25. The referenced 

concept information indicates that the school will consist of steel framing with interior and exterior 

masonry and metal stud framing systems.  At this time, structural loading information was not 

provided.  We have assumed maximum wall loads of 6 kips per foot and maximum column loads of 

200 kips for our analysis. 

 

Additional site improvements will include a 4,000 square-foot pole barn, parking lot and 

access drives, stormwater management facilities, sidewalks, and athletic multi-purpose and baseball 

fields. 

 

SITE GEOLOGY 

According to the Geologic Map of Kent County, Delaware, prepared by the Delaware 

Geological Survey, dated 2007, the site is situated within the Coastal Plain Physiographic Province.  

The Coastal Plain is characterized by undifferentiated and interlayered sedimentary deposits derived 

from eroded and transported rock formations to the north and west.  Specifically, the map indicates 

that the site is underlain by the middle Pleistocene Columbia Formation.  The Columbia Formation 

consists of yellowish to reddish-brown fine to coarse feldspathic quartz sand with varying amounts 

of gravel.  Scattered beds of tan to reddish gray clayey silt are common.  Refer to the publication for 

additional details. 

 

 According to the U.S. Department of Agriculture (USDA), Natural Resource Conservation 

Service (NRCS) Web Soils Survey, the site is mapped within several units including the Downer 

sandy loam, Woodstown loam, Greenwich loam, Pineyneck loam, and Carmichael loam.  The 

Downer sandy is described as well-drained with a depth to restrictive feature of greater than 80 

inches.  The typical soil profile consists of interlayered sandy loam and loamy sands to 48 inches, 
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underlain by sand to 80 inches.  The Woodstown sandy loam is described as moderately well-

drained.  A typical soil profile consists of loam to 7 inches, sandy loam to 45 inches, and loamy sand 

to 80 inches.  The Greenwich loam complexes are described as well-drained with a depth to 

restrictive feature of greater than 80 inches.  The typical soil profile consists of loam to 22 inches 

underlain by sandy loam to 29 inches, loamy sand to 46 inches, and coarse sand to 80 inches.  The 

Pineyneck loam complex is described as moderately well-drained.  The typical soil profile consists 

of loam to 9 inches, silt loam to 20 inches, loam to 27 inches, fine sandy loam to 32 inches, loamy 

fine sand to 47 inches, and loam to 70 inches.  The Carmichael loam, located in a small portion of 

the southeast corner of the site is described as poorly-drained with a typical soil profile consisting of 

loam to 19 inches, silt loam to 33 inches, and sandy loam to 80 inches.   

 

SUBSURFACE EXPLORATION 

The subsurface exploration included 10 Cone Penetrometer Test (CPT) soundings performed 

within the building area, identified as CPT-1 through CPT-10.  In addition, GTA performed 8 test pit 

excavations and infiltration tests within the proposed stormwater management areas, designated as 

TP-1 through TP-6.  The explorations were field located by GTA via hand-held GPS and measuring 

from existing site features, with the approximate locations indicated on Figure 2: Exploration 

Location Plan, included in Appendix B.   

 

The CPT soundings were performed on January 18, 2023 to depths of approximately 22 to 32 

feet below existing grades using a 20-ton, 15 cm² single-element cone capable of measuring pore 

pressures at the u2 position.  The soundings were performed by pushing an electronically 

instrumented cone shaped probe into the soil with the hydraulic system of a track-mounted reaction 

device.  The cone is equipped with an instrumented tip and friction sleeve that measures tip 

resistance and soil-to-steel friction, respectively, as the cone is being pushed.  In addition, the pore 

water pressure response to cone penetration is measured.  Measurements of tip resistance, sleeve 

friction, and pore pressure were taken at approximately 1-inch depth intervals.  This data was 

transmitted to recording devices at the ground surface.  Graphical cone sounding logs were 

constructed to show the variations of tip resistance, local friction, friction ratio, and pore pressure 

with depth.  These values can be correlated to soil strength, compressibility, and classification.  The 

tip resistance profile graphically presents the relative strength of the soil strata.  The friction ratio, 
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the numerical ratio of the local friction to the tip resistance, was computed for each depth interval.  

This ratio is an indicator of the material type, i.e. sand, silt, or clay.  The friction, friction ratio, and 

pore pressure profiles are used primarily to interpret soil type.  Refer to the attached CPT sounding 

logs for detailed graphical interpretation of the subsurface conditions. 

 

The test pits were performed on January 10, 2023 by Cavan Construction to depths ranging 

between 9 and 16 feet below grade.  Descriptions provided on the test pit logs are based on visual 

classifications by GTA personnel using the Unified Soil Classification System in accordance with 

ASTM D2488 (Visual-Manual Procedure) supplemented by the laboratory test results.  The 

classification system is summarized in the Notes for Explorations Logs included in Appendix B.   

 

It should be noted that an instrument survey for elevation was not performed at the 

exploration locations and the elevations indicated within this report were interpolated from the 

referenced drawing set, which included existing grading plans.  Therefore, it should be understood 

that all elevations, as well as transitions in soil strata indicated on the boring logs, are approximate.   

 

SUBSURFACE CONDITIONS 

Beneath the topsoil, the CPT sounding encountered a surface layer of fine-grained soils 

underlain by granular soils to the extent of the CPT soundings.  During performance of the CPT 

soundings, cone tip resistances were observed to generally range between 5 and 25 tons per square 

foot (tsf) in the fine-grained strata.  Cone tip resistance were less than 5 tsf which indicate very soft 

to soft consistency conditions at the ground surface.  Cone tip resistances ranged between 25 to 150 

tons per square foot (tsf) throughout the depths of the soundings.  These resistances indicate loose to 

medium dense soil conditions.  In isolated areas, tip resistances between 150 and 300 tsf were 

observed which indicate medium to dense soil conditions.  Refer to the CPT sounding and test pit 

excavation logs included in Appendix B for additional information.   

 

In the SWM areas, beneath the topsoil, the subsurface conditions in the test pits generally 

consisted of a layer of fine-grained soil underlain by granular materials to the extent of the test pits.  

Topsoil was observed to have thicknesses ranging between 9 to 15 inches.  The fine-grained soil 

visually classified as lean clay with lesser percentages of sand.  This stratum was observed to depths 
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ranging between approximately 1½ to 4 feet below grade.  The underlying granular materials 

consisted of clayey sand, silty sand, and poorly-graded sand with silt. 

 

Groundwater was encountered in the CPT soundings at depths ranging from approximately 

12½ to 14½ feet below existing grade, corresponding to EL 30 to EL 35.   Groundwater was 

observed in Test Pits TP-1A, TP-4, and TP-6A at depths ranging between 8½ feet and 15½ feet 

below grade, corresponding to elevating ranging between EL 33 and EL 35.  It should be anticipated 

that groundwater elevations may fluctuate several feet seasonally, due to variations in precipitation, 

run-off, and evaporation.   

 

Based on regional groundwater mapping provided by the Delaware Geologic Information 

Resource (DGIR), the groundwater levels at the site are variable.  During wet and normal seasonal 

conditions, the site is anticipated to have groundwater levels generally of 6 to 9 feet below grade.  In 

the northern most corner of the site, groundwater levels during wet season may be between 9 to 16 

feet below grade.  Along the southwest approximate third of the site, groundwater levels are 

anticipated to be within 3 to 6 feet below grade.  During dry seasonal conditions, groundwater levels 

at the site are expected to be between 9 to 16 feet in the approximately north half of the site, 6 to 9 

feet in the approximate south-half of the site within isolated areas where groundwater will be 3 to 6 

feet below grade. 

 

INFILTRATION TESTING 

After observing the soil conditions to evaluate any limiting zones within the soil profile, six 

single-ring infiltration tests were performed in excavations offset from the exploratory test pits. The 

testing was performed in general accordance with the procedures outlined in ASTM D5126, 

Standard Guide for Comparison of Field Methods for Determining Hydraulic Conductivity in 

Vadose Zone.  The test consisted of seating a single-ring about 2 to 4 inches into the subgrade.  The 

testing procedure consisted of a saturation period of one-hour or 12 inches of head drop.  A falling 

head test was performed with water added in no more than 6-inch increments.  Water level 

measurements were taken at approximately maximum 15-minute intervals.   
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After the pre-soak period, water was added in up to 6-inch increments, and water level 

measurements were taken at approximately 15 minute intervals over a period of two-hours or until 

steady state rates were achieved.  The unfactored field infiltration rates at each location are provided 

in the table below. 

UNFACTORED FIELD INFILTRATION RATES 
 

Location 
Test Depth/ 

Approx. 
Elevation 

Unfactored Field 
Infiltration Rate 

USCS Soil Classification 

TP-1  6.0 feet/ EL 43 4 inches per hour Silty SAND (SM) 

TP-2 6.0 feet/ EL 43 9.2 inches per hour Silty SAND (SM) 

TP-3 4.5 feet/ EL 38.5 No discernable rate Clayey SAND (SC) 

TP-4 5.0 feet/ EL 38 3 inches per hour Silty SAND (SM) 

TP-5 6.0 feet/ EL 39 10 inches per hour Silty SAND (SM) 

TP-6 7.0 feet/ EL 38 3 inches per hour Silty SAND (SM) 

 
It should be noted that infiltration rates can vary widely with variations in soil texture and 

gradation. The density and plasticity of the soils affected the infiltration potential 

 

LABORATORY ANALYSIS 

Selected samples obtained from the test pits were tested for moisture content, grain-size 

analysis, and moisture-density relationships using the Standard Proctor Method.  The grain-size 

analysis and the Standard Proctor testing were performed on a composite sample from Test Pit TP-

1A, at depths ranging from about 4 to 6 feet below existing grade.  The Unified Soil Classification 

System (USCS) designation of the composite sample is silty sand (SM), the maximum dry density is 

124.3 pounds per cubic foot, and the optimum moisture content is 10.7 percent. Natural moisture 

contents were measured from samples obtained from Test Pits TP-1 through TP-6, at depths ranging 

from about 4 to 7 feet below existing grades. Natural moisture contents ranged from 8.8 to 17.4 

percent.  Refer to the reports included in Appendix C for additional information. 
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CONCLUSIONS AND RECOMMENDATIONS 

Based upon the results of this exploration, it is our opinion that construction of the proposed 

building is generally feasible, given that the geotechnical recommendations are followed, and that 

the standard level of care is maintained during construction.  The primary geotechnical issues related 

to site development will be related to the moisture sensitive, fine-grained, surficial soils.  

Discussions of these issues as well as general foundation design parameters are included in the 

following paragraphs. 

 

Site Preparation and Site Grading  

 Initial site preparation should include the stripping of all topsoil or vegetation from within 

and a minimum of 10 feet beyond the proposed construction limits.  Topsoil thicknesses from 

approximately 9 to 15 inches in the explorations performed for this study; however, the actual 

stripping thickness will be dependent on local topsoil development, soil moisture, construction 

traffic disturbance, and contractor care.  Following stripping of topsoil, the area should be proof-

rolled with a loaded tri-axle or off-road dump truck to locate any soft or loose areas on the fill 

subgrade prior to fill placement.  Areas that exhibit instability during proofrolling should be 

vertically over-excavated to suitable natural soils; dried and recompacted in place; or stabilized as 

appropriate.  The stripping of organics, proofrolling, undercutting of unsuitable material, and 

placement of structural fill should be observed by a Geotechnical Engineer or their qualified 

representative.   

 

 At the time this report was prepared, proposed grading was not provided with the exception 

of the proposed finished floor elevation for the school, which is anticipated to be EL 50.25.  Based 

on the existing grades within the building area, the building pad will require approximately 2 to 5 

feet of fill to reach finished pad grades.    

 

 Upon satisfactory evaluation of the subgrade, structural fill should be placed in lifts and 

compacted in accordance with the specifications included in this report.  The fill materials will 

typically need to be within 2 to 3 percentage points of the optimum moisture content before 

compactive effort is applied.  Structural fill should meet USCS designation SM, SC, SP-SM, GP, 

GM, GW, and with some limitations ML and CL and be approved by the Geotechnical Engineer 
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prior to use.  Moisture conditioning of the on-site soils will likely be required to attain the 

recommended degree of compaction, depending on the prevailing weather conditions at the time the 

earthwork is performed.   

 

The shallow fine-grained soils are susceptible to moisture-related compaction problems and 

as such are considered less desirable for reuse as controlled compacted fill.  Depending on the depths 

of cut, these soils may represent the bulk of the material to be used as fill on the site.  If the fine-

grained soils must be used as fill in building or pavement areas, they should be compacted at 

moisture contents slightly above the optimum moisture content suitable for compaction purposes.  

Even if the soils are successfully compacted to the required densities, they can easily become 

unstable from excess moisture and construction equipment traffic and subsequent over-excavation of 

unstable soils should be expected.  Proper moisture-conditioning of these soils require time and 

warm, dry weather.   

 

All structural fill should be constructed in maximum 8-inch thick, loose lifts and be 

compacted 95 percent of the standard proctor maximum dry density:  Backfill placed in confined 

areas, such as foundation and utility excavations, should be spread in thinner layers and compacted 

to the same degree using manually operated compaction equipment.  All compactive effort should be 

verified by in-place density testing by a representative of GTA.  The 2018/2021 IBC requires that fill 

subgrades and each lift of fill be observed and tested. 

 

Foundations 

Assuming maximum wall loads of 6 kips per linear foot and interior column loads of 200 

kips, the proposed structure may be supported on shallow spread footings designed for a maximum 

net allowable bearing pressure of 3,000 pounds per square foot (psf).  Minimum widths for wall 

footings of 24 inches and column footings of 36 inches are recommended when design based on 

3,000 psf results in a narrower footing.  Settlement on the order of 1-inch total and ½-inch 

differential can be anticipated, based on the assumed loads.  Exterior footings should be founded a 

minimum of 32 inches below the final exterior grades to provide protection from frost action. 
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Footings should be supported on medium stiff or stiffer or medium dense or denser natural 

soils or new compacted structural fill.  If loose or soft natural soils are encountered at the footing 

subgrade elevation, these soils should be undercut to suitable materials.  The undercut volume 

should be backfilled with AASHTO No. 57 aggregate or additional concrete.  The aggregate should 

be placed in 1- to 2-foot thick layers and be tamped with the equipment bucket with the last lift 

compacted with a small walk behind vibratory roller or large vibra-plate.  Footing excavations 

should be filled with concrete the same day the excavations are performed to prevent destabilization 

and softening of the subgrade soils. 

 

Detailed foundation excavation evaluations should be performed in each footing excavation 

prior to the placement of crushed stone, reinforcing steel, or concrete.  These evaluations should be 

performed by a representative of the registered Geotechnical Engineer to confirm that the design 

allowable soil bearing pressure is available.  The foundation bearing surface evaluations should be 

performed using a combination of visual observation, hand-rod probing, comparison with the 

borings, and Dynamic Cone Penetrometer (DCP) testing, as applicable. 

 

Seismic Information 

Based on the CPT data, and the site geologic profile, the site should be assigned to Site Class 

D, in accordance with Chapter 20 of the American Society of Civil Engineers (ASCE) Standard 7-16 

Minimum Design Loads for Buildings and Other Structures and 2018/2021 International Building 

Code.  This categorization is based on the near surface CPT sounding results, general geologic 

information for the region, and the information contained in the standard. 

 

Floor Slabs 

Where floor slab loads are 100 psf or less, the floor slab can be designed as a concrete slab 

on-grade using a design modulus of subgrade reaction (k) of 75 to 100 pounds per cubic inch (pci).  

A higher modulus can be achieved with the on-site granular soils or cement treated fine-grained 

soils.  This modulus value is considered feasible provided that newly placed fill is compacted in 

general accordance with the recommendations above.  Concrete floor slabs supported on-grade 

should be founded on a 4-inch (minimum) thickness coarse granular layer.  A polyethylene vapor 

retarder should also be used in office spaces and where moisture-sensitive floor finished will be used 
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to interrupt the rise of capillary moisture through the slab.  Crushed stone or washed gravel meeting 

the gradation of AASHTO Size No. 57 or dense-graded aggregate can be used for the granular layer. 

 The slabs may bear on footing projections; however, they should be jointed so that the foundations 

can settle without affecting the slab. 

 

Utility and footing backfill below floor slabs should meet the compaction requirements 

specified herein.  Construction activities and exposure to weather often cause deterioration of slab 

subgrades.  The contractor should exercise care during floor slab preparation to limit disturbance to 

exposed subgrades.  We recommend that the slab subgrade soils be evaluated by a representative of 

the Geotechnical Engineer immediately prior to stone and concrete placement.  This evaluation may 

include a combination of visual observations, hand-rod probing, and field density tests to verify that 

the subgrade soils have been prepared properly.  It is unlikely that proofrolling will be possible 

across the majority of the pad due to plumbing stick-ups and interior bearing walls, and therefore 

observation will be mostly visual methods.  If soft or loose soils, ice, or muddy conditions are 

encountered, recommendations for remedial measures should be provided by the Geotechnical 

Engineer at the time construction is performed prior to placement of stone.   

 

Stormwater Management Facilities 

The guidelines established in the Delaware Sediment and Stormwater program technical 

Document Article 3.06, Appendix 3.06.2. A-1 Soil Investigation Procedures indicate that the 

minimum infiltration rate for all runoff reduction and infiltration practices is 1-inch per hour.  Also, 

a vertical separation of two (2) feet from a limiting layer, such as clay or the seasonal high 

groundwater elevation is required for all infiltration practices unless an underdrain is provided.   

 

The lean clay and clayey sand soils observed in the test pit excavations are not considered 

suitable for infiltration.  The lean clay stratum, was observed in the test pit excavations to depths 

ranging between 1½ to 4 feet below existing grade, corresponding to approximate EL 47 to EL 48 in 

the eastern SWM facility and EL 39 to EL 43 in the western SWM facility.  The underlying clayey 

sand was observed to depths ranging between 2 to 5 feet in the eastern SWM facility, corresponding 

to approximate EL 44 to EL 47.  In the western SWM facility, clayey sand was observed in Test Pits 

TP-5 and TP-6A to depths of approximately 4 and 7 feet, respectively, corresponding to EL 37 to EL 
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41.   

 

Therefore, it is recommended that the base of the facilities be designed at depths deeper than 

these elevations.  If these strata are observed in the facility subgrade at deeper elevations than 

anticipated, they should be over-excavated and backfilled with a poorly-graded stone material with a 

high void ratio when placed (i.e., AASHTO No. 57 Stone) or ASTM C-33 sand. 

 

Unfactored field infiltration rates were measured to be between 3 and 10 inches per hour in 

the silty sand soils encountered at the test elevations, with the exception of in TP-3, where no 

discernable rate was observed.  Based on the observed rates, we recommend that a design infiltration 

rate of 1½ inches per hour be used for the final design of the facilities.  Based on the depths of lean 

clay and clayey sand, and groundwater, the eastern facility should be designed with a base between 

EL 44 and EL 41.  The western facility should be designed with a base between EL 39 to EL 38.  

Because clayey sand was observed in Test Pit TP-6A to approximate EL 37, it should be anticipated 

that some undercutting and replacement of the material as described above will be required.  Based 

on the groundwater levels observed in the explorations and regional groundwater data, we 

recommend a seasonal high water table (SHWT) of EL 36 for the facilities. 

 

General Construction Recommendations 

 To preserve the infiltration capability, GTA recommends that the facilities be excavated 

using a track-mounted excavator, which will generally eliminate the need to operate equipment 

directly on the subgrade.  This recommendation is based on the inherent problems associated with 

these systems as they become less permeable due to densification during construction and partial 

clogging or siltation occurring over time.  The inverts of the facilities subgrade should be in natural 

granular soils, and should be hand cleaned to remove any disturbed soil prior to placing the fabric 

and/or stone. 

 

 Once the design of the facilities has been completed, GTA should be provided the 

opportunity to review the plans to evaluate if the geotechnical issues have been addressed.  Also, 

GTA should be provided the opportunity to review the facility subgrade during construction and 

perform additional field-testing.  This is to observe compliance with the design concepts, 
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specifications, or recommendations, and to allow for field changes in the event that the soils 

conditions differ from that anticipated prior to that start of construction. 

 

Subsurface Utilities 

Water and sanitary service connections to the facility, conduit for electric and 

communication, and storm drainage will need to be installed.  The natural soils are considered 

suitable for support of the subsurface utilities.  However, if loose/soft soils are encountered, it may 

be necessary to undercut the subgrade and provide a minimum 6-inch-thick granular bedding to 

provide uniform support, as dictated by site conditions.  Backfill for the new structures should be 

free of organic material, rubble, and other deleterious materials.  New subsurface utilities that run 

parallel to foundations should be set so that they fall outside of the zone of influence of the 

foundations (1H:1V) and conform to the plumbing code specifications. 

 

Groundwater was encountered at depths ranging between 8½ and 15½ feet below grade in 

the explorations throughout the site.  It is not likely that groundwater will be encountered during 

shallow excavations for foundations or utilities, however due to the interlayered nature of fine- and 

coarse-grained soils, it is possible that perched water will be encountered during construction.  

Dewatering through the use of “sump and pump” techniques may be required in some areas to 

remove groundwater or perched or trapped water seepage, especially if utility installation is 

performed during the wet season or after prolonged periods of wet weather.  Problems associated 

with water seepage into the excavation include, partial loss of stability, and sloughing of soils.  The 

contractors should be prepared to provide adequate earth support and dewatering systems for deeper 

utilities depending on the final design grades.  Although sump and pump techniques may work in 

fine-grained soils or during temporary excavations, well points may be required if excavations need 

to extend more than a few feet below the water table in granular soils.   

 

All construction excavations should be sloped and shored in accordance with OSHA 

excavation regulations or stricter local governing safety codes.  It is our opinion that the undisturbed 

natural fine-grained soils would generally be classified as “Type B” soils under the OSHA 

excavation regulations, and the granular sand soils would be classified as “Type C” soils.  

Significantly flatter excavation side-slopes will be required where groundwater seepage occurs.  
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Utility pipe systems below pavement and other structural areas should be backfilled using controlled 

fill compacted in accordance with the Site Grading section of this report. 

 

Lateral Earth Pressure 

Site retaining walls and loading dock walls will need to be designed to resist the earth 

pressures from the retained soils.  Assuming the use of granular non-plastic to slightly plastic soils 

(PI<15) placed and compacted as structural fill, we recommend these walls be designed using the 

values tabulated below.  Fine-grained soils (ML or CL) will exert higher earth pressures and should 

not be used for wall backfill where possible.  Hydrostatic pressure is not included in the above 

values since it is assumed that adequate drainage will be provided as described below. 

 

LATERAL EARTH PRESSURE SUMMARY 

Soil Property Recommended Values 

Unit Weight, γ 130 pcf 

Angle of Internal Friction, Φ 34º 

Coefficient of Active Earth Pressure (Ka) 0.28 

Coefficient of Passive Earth Pressure (Kp) 3.5 

Coefficient of Earth Pressure at Rest (Ko) 0.44 

Base Friction, tan δ 0.6 

Equivalent Fluid Pressure (Unrestrained Top of Wall) 37 psf/ft 

Equivalent Fluid Pressure (Restrained Top of Wall) 57 psf/ft 

 

Wall backfill should be free of organic matter, rocks greater than 3 inches in diameter, and 

construction debris.  Backfill should be placed and compacted in lifts in a manner that does not 

damage the foundation.  Additionally, foundation wall backfill should not be placed until the 

concrete has achieved adequate strength and the structure is braced per the design requirements. 

 

At a minimum, we recommend that commercial composite drainage panels and a perimeter 

drain be provided behind below grade walls to carry away any infiltrating surface water so that 

hydrostatic pressures do not develop.  The perimeter drain should consist of a 4-inch-diameter 
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slotted or perforated pipe encased in a minimum of 6 inches of crushed stone and be wrapped by a 

geotextile filter.  The crushed stone should meet the gradational requirements of AASHTO Size No. 

57 or 78 aggregate.  The perimeter drain should tie into weep holes, a sump pit, adjacent storm 

sewer, or off-site drainage system.  All below-grade walls adjacent to occupied spaces should be 

waterproofed. 

 

Pavements 

GTA recommends that the upper 12 to 18 inches of roadway subgrade be constructed with 

the following characteristics: 

 
PAVEMENT SUBGRADE SPECIFICATIONS 

 

Liquid Limit 35 percent or less 

Plasticity Index 15 percent or less 

Maximum Dry Density 115 pcf or greater 

California Bearing Ratio 5 or greater 

 

The fine-grained soils will likely require moisture conditioning and reworking, or 

replacement with approved materials prior to placement of the base course stone.  The subgrade soils 

may become disturbed and softened from excess moisture and construction equipment traffic.  It is 

possible that the fine-grained clay soils will not meet the above pavement subgrade specifications., 

which may require placement of granular soils for the upper subgrade material and using fine-

grained material deeper, if required or using chemical stabilization. 

 

The subgrades Contractors should anticipate that remedial work could be required to achieve 

a stable subgrade prior to paving, even if the subgrade soils had previously been compacted to the 

required densities.  Prudent planning and earthwork procedures will reduce the potential necessity 

for remedial work.  Road fills should be placed and compacted in accordance with the 

recommendations outlined in the Site Preparation and Site Grading section of this report. 

 

Fill supporting pavements should be placed and compacted in accordance with the 

recommendations outlined in the Site Grading section of this report.  Heavy construction traffic 
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should not be allowed on partial pavement sections since such traffic can damage the pavement. 

The paving contractor should be advised that they must control construction traffic to limit 

disturbance of previously approved subgrade, stone base course, or completed asphalt.  Some 

patching and repair may be necessary prior to placement of the final wearing surface layer of asphalt 

due to construction traffic. 

 

The flexible pavement sections provided herein were designed in accordance with the 

AASHTO Design Guide.  The following minimum pavement design sections are considered 

appropriate provided the pavement section is constructed on properly prepared and compacted 

subgrades.  The pavement section should be reviewed for structural adequacy if the traffic 

projections are higher than those assumed for the 15-year design life. 

 

Heavy Duty Pavement Section (100,000 ESAL’s)  

Asphalt Concrete Top Course (DelDOT Type C Surface) = 2.0 inches 
Asphalt Concrete Base Course (DelDOT Type B Base) = 4.0 inches 
Crushed Stone Subbase Course (DelDOT Type B) = 10 inches 

 
Light Duty Pavement Section (<20,000 ESAL’s)  

Asphalt Concrete Top Course (DelDOT Type C Surface) = 1.5 inches 
Asphalt Concrete Base Course (DelDOT Type B Base) = 2.5 inches 
Crushed Stone Subbase Course (DelDOT Type B) = 8 inches 

 

 Proper drainage will be an important consideration for the overall performance of the 

pavement designs recommended above.  We have assumed that proper grading to provide suitable 

runoff from the pavement surface and beyond the limits of the paved areas will be provided. 

Underdrains should be considered in fine-grained soils and at local sumps to extend the life of the 

pavements.   

  

ADDITIONAL SERVICES 

We recommend that during final design and construction of the subject project, a 

geotechnical engineer be retained to provide services for the following items. 

 Perform addition subsurface exploration for final design and stormwater 
management facility design  
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 Review final site and structural plans to evaluate if they conform with the intent 
of this report. 

 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 subgrades prior to placing fill or base course to 
evaluate stability. 

 Review excavated footings for compliance with the project drawings and the 
intent of this geotechnical report. 

 Provide other Special Inspections as required by the project specifications, 
and the 2018/2021 IBC. 

 

LIMITATIONS 

This report, including all supporting exploration logs, field data, field notes, calculations, 

estimates, and other documents prepared by GTA in connection with this Project have been prepared 

for the exclusive use of Fearn-Clendaniel Architects, Inc. (Client) pursuant to agreements between 

GTA and Client in accordance with generally accepted engineering practice.  All terms and 

conditions set forth in the Agreement and the General Provisions attached 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 Client is 

unauthorized and such use is at the sole risk of the user. 

 

The analysis and recommendations contained in this report are based on the data obtained 

from limited observation and testing of the encountered materials.  CPT soundings, test pit 

excavations, and infiltration tests 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 exploration 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. 

 



Report of Preliminary Geotechnical Exploration           Smyrna New Intermediate School 
February 2023         GTA Project No. 230120 
 

17 

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. 

 

230120 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, you can benefit from a lowered 
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 
techniques that can be of genuine benefit for 
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 
 for Specific Purposes, Persons, and Projects,  
and At Specific Times
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  
Confirmation-Dependent
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  
Moisture Infiltration and Mold
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.

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written 

permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element 
of a report of any kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
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1) Base map obtained from Google Earth Imagery, Inc. from July 3, 2022. 
2) Site Location Map should be reviewed in conjunction with GTA Report, Job No. 230120.     

SUBJECT 
PROPERTY 



RABBIT CH
ASE LAN

E 
(KCR629)

PUMP STATION

WLWL

S

10'' S

47

S

C
LU

BH
O

U
SE

3,600 SF

A

N
N

EIG
H

BO
R

H
O

O
D

 G
R

EEN
28,591 SF (0.66 AC

)

O
PIC

N
IC

 AR
EA

7,902 SF (0.18 AC
.)

FITN
ESS

C
EN

TER

B

18'

9'9'9'

S
S

S
S

S

S S

10
'' 

S

10'' S10'' S10'' S10'' S10'' S 10'' S10'' S10'' S

S S S S

S
S

S

n/f  SM
YRN

A BO
ARD O

F EDU
CATIO

N
DEED: D 2917 0207

PARCEL ID N
o. 1-00-02800-01-0206

n/f  M
cKIN

N
EY, RO

DN
EY S. &

 BRIGITTE A.
DEED: D 0434 0026

ZO
N

E: AC

PARCEL ID N
o. 1-00-02800-01-0209

n/f  BU
CKSO

N
, EDITH K.

DEED: D 0417 0293
ZO

N
E: AC

PARCEL ID N
o. 1-00-02800-01-0208

n/f  BU
RN

S, CU
RT E.

DEED: D 0387 0158
ZO

N
E: AC

PARCEL ID N
o. 1-00-02800-01-0207

n/f  M
ASSEY, M

ARK W
. &

 LAU
RA V.

DEED: D 8408 0198
ZO

N
E: AC

W
L

W
L

WL

WL

WL

WL

WL

WL

WL

W
L

W
L

W
L

W
L

W
L

W
L

W
L

W
L

W
LW

L

W
L

EASY STREET
(DEDICATED TO PUBLIC USE)

(TOWN OF SMYRNA MAINTAINED)
(57' R.O.W. - TYPE 'A' STREET)

GRACEVILLE DRIVE
(TOWN OF SMYRNA MAINTAINED)

ALLEY 'A' (DEDICATED TO PUBLIC USE)(20' R.O.W. - TYPE 'D' STREET)

W
EST DEER RU

N
(DEDICATED TO

 PU
BLIC U

SE)
(TO

W
N

 O
F SM

YRN
A M

AIN
TAIN

ED)
(48' R.O

.W
. - TYPE 'C' STREET)

(DEDICATED TO PUBLIC USE)(20' R.O.W. - TYPE 'D' STREET)

(DEDICATED TO PUBLIC USE)(20' R.O.W. - TYPE 'D' STREET)

S
S

10'' S10'' S

SCHOOL

SCHOOL

GRACEVILLE DRIVE
(DEDICATED TO PUBLIC USE)

(TOWN OF SMYRNA MAINTAINED)
(50' R.O.W. - TYPE 'B' STREET)

ALLEY 'I' 

S 42°43'57" W  190.00'

S 42°43'57" W  93.50'

N
 4

7°
16

'0
3"

 W
  3

60
.8

2'

S 42°43'57" W  166.50'

S 42°43'57" W  130.10'N42° 43' 57"E 81.00'

2+250+00 1+00 2+00

10'' S10'' S10'' S10'' S10'' S

10'' S

PARCEL ID N
o. 1-00-02800-01-0101

n/f  SIM
PSO

N
, CHRISTIN

E N
.

DEED: D 0284 0055

GRACEVILLE
n/f  LIBO

RIO
 IN

VESTM
EN

TS III LLC
DEED: D 6560 0123

CEN
TERVILLE

n/f  LIBO
RIO

 IN
VESTM

EN
TS III LLC

DEED: D 6560 0123

48

48

48

GRACEVILLE
n/f  LIBO

RIO
 IN

VESTM
EN

TS III LLC
DEED: D 6560 0123

n/f  SM
YRN

A BO
ARD O

F EDU
CATIO

N
DEED: D 2917 0207

PARCEL ID N
o. 1-00-02800-01-0101

n/f  SIM
PSO

N
, CHRISTIN

E N
. &

 DAVID W
.

DEED: D 0284 0055
ZO

N
E: M

U
LT

POTENTIAL
SWM

LOCATION

POTENTIAL
SWM

LOCATION

PROPOSED
MULTI-PURPOSE

FIELD

PROPOSED
MULTI-PURPOSE

FIELD

PROPOSED
BALL FIELD

PROPOSED PARKING

PROPOSED BUS
PARKING

PROPOSED SIDEWALK

PROPOSED SIDEWALK

PR
OP

OS
ED

 S
ID

EW
AL

K

PR
OP

OS
ED

 S
ID

EW
AL

K

PROPOSED SIDEWALK

S 39°06'42" E  70.41'
N

 39°06'42" W
  609.04'

S 50°45'00" W  219.21'

S39° 15' 00"E   50.54'

N50° 45' 00"E   1029.61'

S35° 19' 11"E   254.70'

S38° 41' 46"E   162.79'

S39° 06' 42"E   102.81'

S50° 53' 18"W   599.10'

L =
 62

.44
5',

 R = 
40

.00

D = 
89

.44
61

'

L =
 20

2.1
57

', R
 = 

12
8.5

0

D = 
90

.13
83

'

L = 39.27', R = 25.00

D = 90.00'

PROPOSED BUILDING
NEW INTERMEDIATE

SCHOOL
(66,000± SF GFA)
F.F. EL. 50.25±'

PROPOSED POLE BARN
(4,000± SF GFA)

(100' x 40')

HATCHED AREA BY OTHERS. PROPOSED
SCHOOL TO TIE INTO PROPOSED SUBDIVISION

PR. PUMP
STATION

NAD83

ISSUE   DATES:

DRAWING TITLE:

DWN BY: CHK BY: PROJECT NUMBER:

DATE:

SCALE:

DRAWING NUMBER:

THIS DRAWING AND THE DESIGN FEATURES REPRESENTED ARE
PROPRIETARY TO FEARN-CLENDANIEL ARCHITECTS, INC. AND SHALL NOT
BE REPRODUCED, ALTERED, OR COPIED WITHOUT WRITTEN PERMISSION.

© FEARN-CLENDANIEL ARCHITECTS, INC.

PROJECT:

o    n    s    u    l    t    a    n    t    s    :

Fearn-Clendaniel Architects, Inc.
6 Larch Avenue   Suite 398   Wilmington, Delaware 19804

302-998-7615      www.fcarchitects.net

rchitects

CONCEPT SITE PLAN SUBMISSION 12/26/22

 1" = 40'-0"

22019

2022/12/26

R-01

SMYRNA SCHOOL DISTRICT

NEW INTERMEDIATE SCHOOL

GRACEVILLE DRIVE
SMYRNA, DELAWARE

CONCEPT
SITE PLAN

CONSTRUCTION OF

MBL CD

SSD22004-NC_NEWIS

CDA ENGINEERING, INC
- WILMINGTON, DELAWARE
- 302-998-9202

CIVIL ENGINEER�

PILOTTOWN ENGINEERING
-LEWES, DELAWARE
-302-703-1770

STRUCTURAL ENGINEER�

GIPE ASSOCIATES, INC
-EASTON, MARYLAND
-410-822-8688

MECH / PLUMB / FP / ELEC ENGINEER�

CORSI ASSOCIATES
-SPRINGFIELD, PENNSYLVANIA
-866-267-7447

FOOD SERVICE CONSULTANT�

LOCATION MAP SCALE: 1"=800'

CD
A

AutoCAD SHX Text
IPF

AutoCAD SHX Text
UP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
UP

AutoCAD SHX Text
COMM BOX

AutoCAD SHX Text
COMM BOX

AutoCAD SHX Text
TEL PED

AutoCAD SHX Text
TEL PED

AutoCAD SHX Text
UP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
UP

AutoCAD SHX Text
UP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
UP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
UP

AutoCAD SHX Text
FRB

AutoCAD SHX Text
IPF

AutoCAD SHX Text
IPF

AutoCAD SHX Text
IPF

AutoCAD SHX Text
UP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
UP

AutoCAD SHX Text
UP

AutoCAD SHX Text
FRB

AutoCAD SHX Text
10"ms tree

AutoCAD SHX Text
60' RIGHT-OF-WAY - MINOR COLLECTOR

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
EX STORM CB GRATE 47.32

AutoCAD SHX Text
FES INVERT 43.14

AutoCAD SHX Text
FES INVERT 44.50

AutoCAD SHX Text
FES INVERT 44.33

AutoCAD SHX Text
12" CMP INVERT 46.26

AutoCAD SHX Text
12" CMP INVERT 46.01

AutoCAD SHX Text
12" RCP INVERT 46.44

AutoCAD SHX Text
12" RCP INVERT 46.47

AutoCAD SHX Text
12" RCP INVERT 45.36

AutoCAD SHX Text
12" RCP INVERT 45.42

AutoCAD SHX Text
W

AutoCAD SHX Text
ANGLE PT.

AutoCAD SHX Text
S 38%%D54'32'' E 459.99'

AutoCAD SHX Text
N 50%%D45'00'' E 1086.60'

AutoCAD SHX Text
10' WIDE BENCH, ELEV. = 39.20

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
existing paved driveway

AutoCAD SHX Text
existing stone driveway

AutoCAD SHX Text
ex. edge of pavement

AutoCAD SHX Text
ex. edge of pavement

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
ex. p.c.c. curb (type 1-6)

AutoCAD SHX Text
grass island

AutoCAD SHX Text
ex. solid yellow line

AutoCAD SHX Text
existing R1-1 sign 

AutoCAD SHX Text
ex. utility pole

AutoCAD SHX Text
existing W3-1 sign 

AutoCAD SHX Text
ex. edge of pavement

AutoCAD SHX Text
ex. edge of pavement

AutoCAD SHX Text
existing town limit sign 

AutoCAD SHX Text
ex. 4" gas main

AutoCAD SHX Text
up# dec73071w/ guy

AutoCAD SHX Text
EX. C.B. 83 TOP EL. 48.48' INV. EL. 44.89'

AutoCAD SHX Text
EX. C.B. 84 TOP EL. 48.25' INV. EL. 45.00'

AutoCAD SHX Text
EX. C.B. 81 TOP EL. 47.23' INV. EL. 43.65'

AutoCAD SHX Text
EX. C.B. 82 TOP EL. 47.37' INV. EL. 43.74'

AutoCAD SHX Text
EX. C.B. 79 TOP EL. 46.36' INV. EL. 42.80'

AutoCAD SHX Text
EX. C.B. 80 TOP EL. 46.50' INV. EL. 42.88'

AutoCAD SHX Text
EX. C.B. 255 TOP EL. 44.39' INV. EL. 41.24'

AutoCAD SHX Text
EX. C.B. 254 TOP EL. 44.53' INV. EL. 41.16'

AutoCAD SHX Text
EX. C.B. 250 TOP EL. 47.29' INV. EL. 43.79'

AutoCAD SHX Text
EX. C.B. TOP EL. 47.29' INV. EL. 42.72'

AutoCAD SHX Text
36 LF 18" PIPE @ 0.3%

AutoCAD SHX Text
229 LF 18" @ 0.54%

AutoCAD SHX Text
159 LF 18" @ 0.54%

AutoCAD SHX Text
29 LF 18" PIPE @ 0.3%

AutoCAD SHX Text
29 LF 18" PIPE @ 0.3%

AutoCAD SHX Text
27 LF 18" @ 0.3%

AutoCAD SHX Text
36 LF 18" @ 0.3%

AutoCAD SHX Text
137 LF 24" @ 0.22%

AutoCAD SHX Text
EX. SAN. M.H. 89 TOP EL. 49.35' INV. IN EL. 29.38' INV. OUT EL. 29.28'

AutoCAD SHX Text
EX. SAN. M.H. 90 TOP EL. 48.97' INV. IN EL. 30.23' INV. OUT EL. 30.13'

AutoCAD SHX Text
EX. SAN. M.H. 88 TOP EL. 49.62' INV. IN EL. 29.13' INV. OUT EL. 29.03'

AutoCAD SHX Text
EX. SAN. M.H. 50 TOP EL. 49.84' INV. IN EL. 28.85' INV. OUT EL. 28.75'

AutoCAD SHX Text
EX. SAN. M.H. 51 TOP EL. 48.94' INV. IN EL. 28.15' INV. OUT EL. 28.05'

AutoCAD SHX Text
EX. SAN. M.H. 52 TOP EL. 47.40' INV. IN EL. 27.22' INV. OUT EL. 27.12'

AutoCAD SHX Text
EX. SAN. M.H. 87 TOP EL. 46.65' INV. IN EL. 26.72' INV. OUT EL. 26.62'

AutoCAD SHX Text
EX. SAN. M.H. 48 TOP EL. 46.42' INV. IN EL. 27.79' (M.H. 47) INV. IN EL. 26.41' (M.H. 87) INV. OUT EL. 26.31'

AutoCAD SHX Text
EX. SAN. M.H. 45 TOP EL. 46.39' INV. IN EL. 38.53' (M.H. 46) INV. IN EL. 35.33' (M.H. 32) INV. OUT EL. 35.23'

AutoCAD SHX Text
EX. SAN. M.H. 46 TOP EL. 45.53' INV. IN EL. 39.24' INV. OUT EL. 39.14'

AutoCAD SHX Text
EX. SAN. M.H. 38 TOP EL. 45.22' INV. OUT EL. 40.54'

AutoCAD SHX Text
EX. SAN. M.H. 37 TOP EL. 45.63' INV. OUT EL. 40.71'

AutoCAD SHX Text
134 LF 10" @ 0.30%

AutoCAD SHX Text
277 LF 10" @ 0.30%

AutoCAD SHX Text
201 LF 10" @ 0.30%

AutoCAD SHX Text
60 LF 10" @ 0.30%

AutoCAD SHX Text
49 LF 10" @ 0.30%

AutoCAD SHX Text
250 LF 10" @ 0.30%

AutoCAD SHX Text
284 LF 8" @ 0.50%

AutoCAD SHX Text
178 LF 8" @ 0.55%

AutoCAD SHX Text
EX. SAN. M.H. 47 TOP EL. 45.63' INV. IN EL. 34.88' (M.H. 45) INV. IN EL. 28.02' (M.H. 44) INV. OUT EL. 27.92'

AutoCAD SHX Text
69 LF 8" @ 0.50%

AutoCAD SHX Text
124 LF 8" @ 0.50%

AutoCAD SHX Text
260 LF 8" @ 0.50%

AutoCAD SHX Text
69 LF 10" @ 0.30%

AutoCAD SHX Text
42 LF 10" @ 0.30%

AutoCAD SHX Text
47

AutoCAD SHX Text
47

AutoCAD SHX Text
48

AutoCAD SHX Text
49

AutoCAD SHX Text
49

AutoCAD SHX Text
46

AutoCAD SHX Text
46

AutoCAD SHX Text
45

AutoCAD SHX Text
45

AutoCAD SHX Text
45

AutoCAD SHX Text
46

AutoCAD SHX Text
45

AutoCAD SHX Text
46

AutoCAD SHX Text
48

AutoCAD SHX Text
48

AutoCAD SHX Text
49

AutoCAD SHX Text
49

AutoCAD SHX Text
48

AutoCAD SHX Text
49

AutoCAD SHX Text
48

AutoCAD SHX Text
10

AutoCAD SHX Text
8

AutoCAD SHX Text
10

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
SITE DATA

AutoCAD SHX Text
3. TAX PARCEL NUMBERS:

AutoCAD SHX Text
4. AREA OF PARCEL:

AutoCAD SHX Text
5. ZONING:

AutoCAD SHX Text
###-###.##-###

AutoCAD SHX Text
13.65± ACRES

AutoCAD SHX Text
SMYRNA SPECIAL SCHOOL DISTRICT 22 S. MAIN STREET  SMYRNA, DE, 19977

AutoCAD SHX Text
1. OWNER ADDRESS:

AutoCAD SHX Text
2. PROPERTY ADDRESS:

AutoCAD SHX Text
RABBIT CHASE LANE SMYRNA, DE, 19977

AutoCAD SHX Text
R-2 - RESIDENTIAL DISTRICT

AutoCAD SHX Text
7. SURVEY:

AutoCAD SHX Text
DATUM:

AutoCAD SHX Text
DECEMBER 2022 BY CDA ENGINEERING, INC.

AutoCAD SHX Text
VERTICAL - NAVD 88

AutoCAD SHX Text
30 FT

AutoCAD SHX Text
STREET YARD

AutoCAD SHX Text
BUILDING HEIGHT

AutoCAD SHX Text
45'/3 STORIES

AutoCAD SHX Text
REAR YARD

AutoCAD SHX Text
30 FT

AutoCAD SHX Text
SIDE YARD

AutoCAD SHX Text
HORIZONTAL - COORDINATE SYSTEM AND BASIS OF BEARINGS;

AutoCAD SHX Text
DELAWARE STATE PLANE NAD 83/91

AutoCAD SHX Text
LOT WIDTH

AutoCAD SHX Text
50 FT

AutoCAD SHX Text
LOT AREA

AutoCAD SHX Text
6,500 SF

AutoCAD SHX Text
MAXIMUM LOT COVERAGE

AutoCAD SHX Text
35%%%

AutoCAD SHX Text
6. DEED REFERENCE:

AutoCAD SHX Text
DEED VOLUME, BOOK, PAGE NUMBER MICROFILM INSTRUMENT NUMBER

AutoCAD SHX Text
6 FT*

AutoCAD SHX Text
*15 FT AGGREGATE

AutoCAD SHX Text
8. WATER SUPPLY:

AutoCAD SHX Text
TOWN OF SMYRNA (EXISTING), SUBJECT TO THE APPROVAL OF THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL, THE DELAWARE DIVISION OF PUBLIC HEALTH, AND THE TOWN OF SMYRNA.

AutoCAD SHX Text
9. SANITARY SEWER:

AutoCAD SHX Text
TOWN OF SMYRNA (EXISTING), SUBJECT TO THE APPROVAL OF THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL, THE DELAWARE DIVISION OF PUBLIC HEALTH, AND THE TOWN OF SMYRNA.

AutoCAD SHX Text
10. STORM DRAINAGE:

AutoCAD SHX Text
ALL ON-SITE DRAINAGE FACILITIES SHALL BE PRIVATELY OWNED AND MAINTAINED. DRAINAGE FACILITIES SHALL BE IN ACCORDANCE WITH THE TOWN OF SMYRNA "STANDARD SPECIFICATIONS AND DETAILS" AND THE DELAWARE SEDIMENT AND STORMWATER REGULATIONS, LATEST REVISION.

AutoCAD SHX Text
11. ELECTRIC:

AutoCAD SHX Text
TOWN OF SMYRNA (EXISTING), SUBJECT TO TOWN APPROVAL

AutoCAD SHX Text
12. PARKING:

AutoCAD SHX Text
1 SPACE/15 SEATS OR STUDENTS

AutoCAD SHX Text
REQUIRED:

AutoCAD SHX Text
40 SPACES (600 STUDENTS/15)

AutoCAD SHX Text
118 SPACES, INCLUDING 9 ADA SPACES

AutoCAD SHX Text
PROVIDED:

AutoCAD SHX Text
13. UTILITIES:

AutoCAD SHX Text
EXISTING UTILITIES ARE SHOWN IN ACCORDANCE WITH THE BEST AVAILABLE INFORMATION. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO CONTACT THE UTILITY COMPANIES INVOLVED IN ORDER TO SECURE THE MOST ACCURATE INFORMATION AVAILABLE AS TO UTILITY LOCATIONS AND ELEVATION. NO CONSTRUCTION AROUND OR ADJACENT TO UTILITIES SHALL BEGIN WITHOUT NOTIFYING THEIR OWNERS AT LEAST 48 HOURS IN ADVANCE. THE CONTRACTOR SHALL TAKE THE NECESSARY PRECAUTIONS TO PROTECT THE EXISTING UTILITIES AND MAINTAIN UNINTERRUPTED SERVICE AND ANY DAMAGE DONE TO THEM DUE TO HIS NEGLIGENCE SHALL BE IMMEDIATELY AND COMPLETELY REPAIR AT THE CONTRACTOR'S EXPENSE. TO LOCATE UTILITIES IN THE FIELD PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL CONTACT MISS UTILITY OF DELMARVA (800-282-8555).

AutoCAD SHX Text
THE SMYRNA SCHOOL DISTRICT WILL BEAR THE FINANCIAL RESPONSIBILITY FOR THE CONSTRUCTION OF ALL PROPOSED UTILITIES.

AutoCAD SHX Text
14. FLOODPLAIN:

AutoCAD SHX Text
ACCORDING TO FEMA FLOOD INSURANCE RATE MAP #10001C0061H, EFFECTIVE DATE 5/5/2003, THIS SITE IS NOT LOCATED WITHIN A FEMA 100-YEAR FLOODPLAIN.

AutoCAD SHX Text
PURPOSE NOTE: TO CONSTRUCT A NEW 66,000± SF SCHOOL WITH ASSOCIATED SITE IMPROVEMENTS.  (SCHOOL DISTRICT UNDER CONTRACT TO PURCHASE PROPERTY AFTER RECORDATION)

AutoCAD SHX Text
MAJOR CONTOUR

AutoCAD SHX Text
MINOR CONTOUR

AutoCAD SHX Text
STORM PIPE & MANHOLE

AutoCAD SHX Text
FLARED-END SECTION, CATCH BASIN & ROOF DRAIN

AutoCAD SHX Text
SANITARY SEWER PIPE, MANHOLE, & CLEANOUT

AutoCAD SHX Text
WATER LINE

AutoCAD SHX Text
HYDRANT, VALVE, & FIRE DEPARTMENT CONNECTION

AutoCAD SHX Text
GAS LINE & MANHOLE

AutoCAD SHX Text
GAS METER AND VALVE

AutoCAD SHX Text
ELECTRIC SERVICE & MANHOLE

AutoCAD SHX Text
OVERHEAD ELECTRIC SERVICE

AutoCAD SHX Text
ELECTRIC BOX & METER

AutoCAD SHX Text
LIGHT POLE

AutoCAD SHX Text
UTILITY POLE & GUY ANCHOR

AutoCAD SHX Text
METAL FENCE

AutoCAD SHX Text
WOODEN FENCE

AutoCAD SHX Text
UP

AutoCAD SHX Text
LP

AutoCAD SHX Text
GUY

AutoCAD SHX Text
GV

AutoCAD SHX Text
GM

AutoCAD SHX Text
FH

AutoCAD SHX Text
WV

AutoCAD SHX Text
CO

AutoCAD SHX Text
RD

AutoCAD SHX Text
WALL

AutoCAD SHX Text
COMMUNICATIONS SERVICE & MANHOLE

AutoCAD SHX Text
TC

AutoCAD SHX Text
105

AutoCAD SHX Text
104

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
7" tree

AutoCAD SHX Text
TREE WITH DIAMETER

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
CURBING

AutoCAD SHX Text
PAVING SETBACK LINE

AutoCAD SHX Text
BUILDING SETBACK LINE

AutoCAD SHX Text
EASEMENT LINE

AutoCAD SHX Text
ADJOINING PROPERTY/RIGHT-OF-WAY LINE

AutoCAD SHX Text
SUBJECT PROPERTY/RIGHT OF WAY LINE

AutoCAD SHX Text
W

AutoCAD SHX Text
SS

AutoCAD SHX Text
ST

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
COMMUNICATIONS PEDESTAL & PULL BOX

AutoCAD SHX Text
CONCRETE MONUMENT FOUND

AutoCAD SHX Text
IRON PIPE FOUND

AutoCAD SHX Text
FOUND REBAR

AutoCAD SHX Text
IPF

AutoCAD SHX Text
CMF

AutoCAD SHX Text
FRB

AutoCAD SHX Text
FDC

AutoCAD SHX Text
FES

AutoCAD SHX Text
COMM BOX

AutoCAD SHX Text
COMM PED

AutoCAD SHX Text
CERTIFICATION OF PLAN ACCURACY

AutoCAD SHX Text
CERTIFICATION OF OWNERSHIP

AutoCAD SHX Text
I, THE UNDERSIGNED, HEREBY CERTIFY THAT ALL LAND CLEARING, CONSTRUCTION AND DEVELOPMENT SHALL BE DONE PURSUANT TO THE APPROVED PLAN AND THAT RESPONSIBLE PERSONNEL (I.E. BLUE CARD HOLDER) INVOLVED IN THE LAND DISTURBANCE WILL HAVE A CERTIFICATION OF TRAINING PRIOR TO INITIATION OF THE PROJECT, AT A DNREC SPONSORED OR APPROVED TRAINING COURSE FOR THE CONTROL OF EROSION AND SEDIMENT DURING CONSTRUCTION. IN ADDITION, I GRANT THE DNREC SEDIMENT AND STORMWATER PROGRAM AND/OR THE RELEVANT DELEGATED AGENCY THE RIGHT TO CONDUCT ONSITE REVIEWS, AND I UNDERSTAND MY RESPONSIBILITIES UNDER THE NPDES CONSTRUCTION GENERAL PERMIT, AS REFERENCED ON THIS COVER SHEET.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
COLMCILLE DEASCANIS REGISTRATION #13049

AutoCAD SHX Text
DATE

AutoCAD SHX Text
I, COLMCILLE DEASCANIS, HEREBY CERTIFY THAT I AM A REGISTERED PROFESSIONAL ENGINEER COLMCILLE DEASCANIS, HEREBY CERTIFY THAT I AM A REGISTERED PROFESSIONAL ENGINEER , HEREBY CERTIFY THAT I AM A REGISTERED PROFESSIONAL ENGINEER WITH A BACKGROUND IN CIVIL ENGINEERING IN THE STATE OF DELAWARE, THAT THE INFORMATION SHOWN HEREON HAS BEEN PREPARED UNDER MY SUPERVISION AND TO MY BEST KNOWLEDGE AND BELIEF REPRESENTS GOOD ENGINEERING PRACTICES AS REQUIRED BY THE APPLICABLE LAWS OF THE STATE OF DELAWARE. 

AutoCAD SHX Text
SMYRNA SCHOOL DISTRICT

AutoCAD SHX Text
1"=50'

AutoCAD SHX Text
0'

AutoCAD SHX Text
25'

AutoCAD SHX Text
50'

AutoCAD SHX Text
100'

AutoCAD SHX Text
150'

ATroiani
Text Box
FIGURE 2: EXPLORATION LOCATION PLAN

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Text Box
(1) Base plan prepared by Fearn-Clendaniel Architects, Inc., and use of this diagram by GTA is limited illustration of the approximate locations of our explorations. 
(2) Exploration Location Plan should be read together with GTA Report Smyrna - New Intermediate School, Job No. 230120 for complete evaluation. 
(3) The approximate locations of the explorations were measured from site features and stake-out, and should be considered accurate to the degree implied by this method.

ATroiani
Text Box
GTA Notes:

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Stamp

ATroiani
Text Box
CPT-1

ATroiani
Text Box
CPT-2

ATroiani
Text Box
CPT-10

ATroiani
Text Box
CPT-3

ATroiani
Text Box
CPT-4

ATroiani
Text Box
CPT-5

ATroiani
Text Box
CPT-6

ATroiani
Text Box
CPT-7

ATroiani
Text Box
CPT-8

ATroiani
Text Box
CPT-9

ATroiani
Stamp

ATroiani
Text Box
TP-1

ATroiani
Text Box
TP-1A

ATroiani
Text Box
TP-2

ATroiani
Text Box
TP-3

ATroiani
Text Box
TP-4

ATroiani
Text Box
TP-5

ATroiani
Text Box
TP-6

ATroiani
Text Box
TP-6A

ATroiani
Text Box
TP-# Number and approximate location of Test Pits performed for this study

ATroiani
Text Box
CPT-# Number and approximate location of Cone Penetrometer Test performed for this study

ATroiani
Text Box
EXPLORATION KEY:

ATroiani
Text Box
SWM-1

ATroiani
Text Box
SWM-2



 
 
 
 
 
 
 

 
APPENDIX B 





Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 31.77 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-01

Location:

SBT Index

Ic SBT
4321

D
ep

th
 (

ft
)

3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

SBT IndexCone resistance qt

Tip resistance (tsf)
2001000

D
ep

th
 (

ft
)

3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Cone resistance qt Pore pressure u

Pressure (psi)
1050

D
ep

th
 (

ft
)

3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Pore pressure u

SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay

4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand

7. Gravely sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained

Friction ratio

Rf (%)
1086420

D
ep

th
 (

ft
)

3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Friction ratio Soil Behaviour Type

SBT (Robertson, 2010)
181614121086420

D
ep

th
 (

ft
)

3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Soil Behaviour Type
Clay & silty clay
Clay & silty clay

Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand

Silty sand & sandy silt

Sand & silty sand

Sand & silty sand

Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt

1



Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 31.77 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Location:

Modified Robertson (2016) SBTn
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Smyrna, Delaware
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Surface Elevation: 47.00 ft

Cone Type: Vertek
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Smyrna, Delaware
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Cone Operator: D. Hans
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Smyrna, Delaware

Total depth: 24.28 ft, Date: 1/18/2023 
Surface Elevation: 47.50 ft

Cone Type: Vertek
Cone Operator: D. Hans
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3. Clay to silty clay
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Smyrna, Delaware

Total depth: 24.28 ft, Date: 1/18/2023 
Surface Elevation: 47.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-02

Location:

Modified Robertson (2016) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 24.28 ft, Date: 1/18/2023 
Surface Elevation: 47.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-02

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 24.28 ft, Date: 1/18/2023 
Surface Elevation: 47.50 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Calculation parameters
Soil Sensitivity factor, NS: 7.00
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Smyrna, Delaware

Total depth: 26.53 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Smyrna, Delaware

Total depth: 26.53 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-03

Location:

Modified Robertson (2016) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 26.53 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.53 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-03

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data

14



Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.53 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Location:
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.19 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-04

Location:
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay

4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand

7. Gravely sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained
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Sand & silty sand
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.19 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-04

Location:

Modified Robertson (2016) SBTn
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Clay-like - Contractive - Sensitive
Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.19 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-04

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 26.19 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-04

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Smyrna, Delaware

Total depth: 26.19 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-04

Location:
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Smyrna, Delaware

Total depth: 30.20 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-05

Location:
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1. Sensitive fine grained
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Smyrna, Delaware

Total depth: 30.20 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-05

Location:

Modified Robertson (2016) SBTn

Normalized Friction Ratio, Fr (%)
0.1 1 10

N
or

m
al

iz
ed

 C
on

e 
R

es
is

ta
nc

e,
 Q

tn

1

10

100

1,000

SD

SC

CCS CC

CD
TD

TC

CD=70

I  =32

I  =22

B

B

Modified Robertson (2016) SBTn

Updated SBTn plots

Modified Schneider et al (2008) SBTn

Du2/sig'v
20181614121086420-2

N
or

m
al

iz
ed

 C
on

e 
R

es
is

ta
nc

e,
 Q

tn

1

10

100

1,000

Modified Schneider et al (2008) SBTn

TC

SD

CC CCS

Normalized Rigidity Index

Go/qn
1 10 100 1,000

N
or

m
al

iz
ed

 C
on

e 
R

es
is

ta
nc

e,
 Q

tn

1

10

100

1,000

Normalized Rigidity Index
K

*(G
) = 100

K
*(G

) = 330

CCS:
CC:
CD:
TC:
TD:
SC:
SD:

Clay-like - Contractive - Sensitive
Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 30.20 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-05

Location:

Permeability

Ksbt (ft/s)1x10    -91x10    -61x10   -31x10  +0

D
ep

th
 (

ft
)

3 0
29

28
27

26
25
24

23
22
21

20
19

18
17
16

15
14
13

12
11
10

9
8

7
6
5

4
3
2

1
0

Permeability Young's modulus

Es (tsf)
5000

D
ep

th
 (

ft
)

3 0
29

28
27

26
25
24

23
22
21

20
19

18
17
16

15
14
13

12
11
10

9
8

7
6
5

4
3
2

1
0

Young's modulusSPT N60

N60 (blows/ft)
50403020100

D
ep

th
 (

ft
)

3 0
29

28
27
26
25

24
23
22
21
20

19
18
17
16

15
14
13
12

11
10

9
8

7
6
5
4
3

2
1
0

SPT N60 Relative density

Dr (%)
100806040200

D
ep

th
 (

ft
)

3 0
29

28
27

26
25
24

23
22
21

20
19

18
17
16

15
14
13

12
11
10

9
8

7
6
5

4
3
2

1
0

Relative density

Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 30.20 ft, Date: 1/18/2023 
Surface Elevation: 48.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Smyrna, Delaware
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Surface Elevation: 48.00 ft
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Smyrna, Delaware

Total depth: 32.16 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Location:
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay

4. Clayey silt to silty clay
5. Silty sand to sandy silt
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7. Gravely sand to sand
8. Very stiff sand to clayey sand
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Smyrna, Delaware

Total depth: 32.16 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-06

Location:

Modified Robertson (2016) SBTn
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Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 32.16 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-06

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 32.16 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-07

Location:

SBT Index

Ic SBT
4321

D
ep

th
 (

ft
)

2 8

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
SBT IndexCone resistance qt

Tip resistance (tsf)
150100500

D
ep

th
 (

ft
)

2 8

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
Cone resistance qt Pore pressure u

Pressure (psi)
50

D
ep

th
 (

ft
)

2 8

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
Pore pressure u

SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay

4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand

7. Gravely sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained
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Cone Type: Vertek
Cone Operator: D. Hans
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Modified Robertson (2016) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 28.75 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-07

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Smyrna, Delaware

Total depth: 28.75 ft, Date: 1/18/2023 
Surface Elevation: 47.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-07

Location:
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Smyrna, Delaware

Total depth: 22.77 ft, Date: 1/18/2023 
Surface Elevation: 46.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-08

Location:
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Smyrna, Delaware

Total depth: 22.77 ft, Date: 1/18/2023 
Surface Elevation: 46.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-08

Location:
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 22.77 ft, Date: 1/18/2023 
Surface Elevation: 46.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-08

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 22.77 ft, Date: 1/18/2023 
Surface Elevation: 46.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-08

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Smyrna, Delaware

Total depth: 22.77 ft, Date: 1/18/2023 
Surface Elevation: 46.00 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-08

Location:
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data

40



Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 30.79 ft, Date: 1/18/2023 
Surface Elevation: 45.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-09

Location:
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay

4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand

7. Gravely sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained
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Smyrna, Delaware

Total depth: 30.79 ft, Date: 1/18/2023 
Surface Elevation: 45.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-09

Location:

Modified Robertson (2016) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Smyrna, Delaware

Total depth: 30.79 ft, Date: 1/18/2023 
Surface Elevation: 45.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-09

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Smyrna, Delaware

Total depth: 30.79 ft, Date: 1/18/2023 
Surface Elevation: 45.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-09

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Smyrna, Delaware

Total depth: 30.79 ft, Date: 1/18/2023 
Surface Elevation: 45.50 ft

Cone Type: Vertek
Cone Operator: D. Hans

CPT-09

Location:
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State parameter Soil sensitivity
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Total depth: 30.32 ft, Date: 1/18/2023
Surface Elevation: 45.00 ft

Smyrna, Delaware
Cone Type: Vertek

Cone Operator: D. Hans

CPT-10

Location:
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8. Very stiff sand to clayey sand
9. Very stiff fine grained
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Friction ratio Soil Behaviour Type

SBT (Robertson, 2010)
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Soil Behaviour Type
Clay & silty clay
Clay & silty clay
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Silty sand & sandy silt
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Total depth: 30.32 ft, Date: 1/18/2023
Surface Elevation: 45.00 ft

Smyrna, Delaware
Cone Type: Vertek

Cone Operator: D. Hans

CPT-10

Location:

Modified Robertson (2016) SBTn
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TD:
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SD:

Clay-like - Contractive - Sensitive
Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Total depth: 30.32 ft, Date: 1/18/2023
Surface Elevation: 45.00 ft

Smyrna, Delaware
Cone Type: Vertek

Cone Operator: D. Hans

CPT-10

Location:
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Calculation parameters
Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)
Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Total depth: 30.32 ft, Date: 1/18/2023
Surface Elevation: 45.00 ft

Smyrna, Delaware
Cone Type: Vertek

Cone Operator: D. Hans

CPT-10

Location:
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Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 14

OCR factor for clays, Nkt: 0.33
Go: Based on variable alpha using Ic (Robertson, 2009)
Constrained modulus: Based on variable alpha using  Ic and Qtn (Robertson, 2009)

User defined estimation data
Flat Dilatometer Test data
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Project: New Intermediate School

18 Boulden Circle, Suite 36
New Castle, DE 19720
(302) 326-2100
www.gtaeng.com

Total depth: 30.32 ft, Date: 1/18/2023
Surface Elevation: 45.00 ft

Smyrna, Delaware
Cone Type: Vertek

Cone Operator: D. Hans

CPT-10

Location:
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Calculation parameters
Soil Sensitivity factor, NS: 7.00

User defined estimation data
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46.7

44.0

38.5

CL

SC

SM

Topsoil +/- 9 Inches

Brown, moist, Lean CLAY with sand, contains gravel

Orange-brown, moist, Clayey SAND, contains gravel

Tan and orange, moist, Silty SAND, contains gravel

Test pit terminated at 10.5 feet.

LOG OF TEST PIT NO. TP-1
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 49

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.
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48.0

47.0

45.0

33.0

CL

SC

SM

Topsoil +/- 12 Inches

Brown, moist, Sandy Lean CLAY

Brown, moist, Clayey SAND

Gray and orange, moist, Silty SAND, contains gravel

Same, orange

Test pit terminated at 16.0 feet.
Groundwater encountered at 15.5 feet.

LOG OF TEST PIT NO. TP-1A
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: 15.5
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 49

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-1A
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18

48.2

47.5

47.0

39.0

CL

SC

SM

Topsoil +/- 9 Inches

Brown, moist, Sandy Lean CLAY

Brown, moist, Clayey SAND

Light brown, moist, Silty SAND, contains gravel

Same, tan

Same, orange

Test pit terminated at 10.0 feet.

LOG OF TEST PIT NO. TP-2
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 49

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-2
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39.0

37.0

34.0

CL
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Topsoil +/- 15 Inches

Brown, moist, Lean CLAY with sand

Gray and orange, mottled, moist, Clayey SAND, contains gravel

Gray, moist, Silty SAND

Test pit terminated at 9.0 feet.

LOG OF TEST PIT NO. TP-3
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 43

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-3
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Topsoil +/- 14 Inches

Brown, moist, Sandy Lean CLAY

Orange-brown, moist, Silty SAND

Light gray and orange, moist, Silty SAND

Test pit terminated at 9.0 feet.
Groundwater encountered at 8.5 feet.

LOG OF TEST PIT NO. TP-4
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: 8.5
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 43

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-4
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Topsoil +/- 10 Inches

Orange-brown, moist, Sandy Lean CLAY, contains gravel and organic material

Light brown, moist, Clayey SAND contains gravel

Tan, moist, Silty SAND, contains gravel

Orange, moist, Silty SAND

Test pit terminated at 10.5 feet.

LOG OF TEST PIT NO. TP-5
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 45

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-5
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SM

SP-
SM

SM

Topsoil +/- 10 Inches

Brown, moist, Sandy Lean CLAY, contains gravel and organic material

Orange-brown, moist, Silty SAND

Brown, moist, Poorly-graded SAND with silt, contains gravel

Tan, moist, Silty SAND, contains gravel

Same, orange
Test pit terminated at 9.0 feet.

LOG OF TEST PIT NO. TP-6
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 45

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-6
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Topsoil +/- 12 Inches

Brown, moist, Sandy Lean CLAY

Tan and orange, moist, Silty SAND

Orange, moist, Clayey SAND, contains gravel

Tan and orange, moist, Silty SAND

Test pit terminated at 12.8 feet.
Water seepage encountered at 11.0 feet.
Groundwater observed at 9.0 feet at end of day.

LOG OF TEST PIT NO. TP-6A
PROJECT: Smyrna New Intermediate Elementary School PROJECT NO.: 230120

PROJECT LOCATION: Kent County, Delaware
CLIENT: Fearn-Clendaniel Architects, Inc.

GROUNDWATER ENCOUNTERED: 9.0
DATE STARTED: 1/10/23 GROUND SURFACE ELEVATION: 44

DATE COMPLETED: 1/10/23 DATUM: Topo
CONTRACTOR: Cavan Construction LOGGED BY: M.DiBartolomeo

EQUIPMENT: John Deere Extendahoe 310SL HL CHECKED BY: M.McDonough

NOTES: Elevation and location should be considered approximate.

LOG OF TEST PIT NO. TP-6A
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Date: Employee Name:

Weather: Site Location:

Start/End
Depth to water 

(inches)
Drop 

(inches)
Rate (inches 

per hour)
Start/End

Depth to water 
(inches)

Drop 
(inches)

Rate (inches 
per hour)

S 4 1/4 -- -- S 4 3/4 -- --

E 3 1/4 1    4.0 E 2    2 3/4 11.0

S 3 1/4 -- -- S 2    -- --

E 2 1/4 1    4.0 E 0    2    10.9

S 2 1/4 -- -- S 4 3/4 -- --

E 1 1/4 1    4.0 E 2 1/4 2 1/2 10.0

S 1 1/4 -- -- S 2 1/4 -- --

E  1/4 1    4.0 E 0    2 1/4 9.6

S 4 1/4 -- -- S 4 3/4 -- --

E 3 1/4 1    4.0 E 2    2 3/4 11.0

S 3 1/4 -- -- S 2    -- --

E 2 1/4 1    4.0 E 0    2    11.0

S 2 1/4 -- -- S 4 3/4 -- --

E 1 1/4 1    4.0 E 2    2 3/4 11.0

S 1 1/4 -- -- S 2    -- --

E  1/4 1    4.0 E 0    2    9.2

Soil Description: Silty SAND (SM) Soil Description: Silty SAND (SM)

15:30 15:31

15:45 15:44

15:15 15:16

15:15 15:16

15:30 15:31

14:45 14:50

15:00 15:05

15:00 15:05

14:30 14:35

14:30 14:35

14:45 14:49

14:00 14:05

14:15 14:16

14:15 14:20

Time Time

13:45 13:50

14:00 14:05

Location TP-1 Location TP-2

Test Depth 6.0 ft. Test Depth 6.0 ft.

Job Name: Smyrna - New Intermediate School 1/10/2023 M. DiBartolomeo

Job No.: 230120 Sunny/40 Kent County, Delaware



Date: Employee Name:

Weather: Site Location:

Start/End
Depth to water 

(inches)
Drop 

(inches)
Rate (inches 

per hour)
Start/End

Depth to water 
(inches)

Drop 
(inches)

Rate (inches 
per hour)

S 5    -- -- S 5    -- --

E 5    0    0.0 E 4 1/4  3/4 3.0

S 5    -- -- S 4 1/4 -- --

E 5    0    0.0 E 3 1/2  3/4 3.0

S 5    -- -- S 3 1/2 -- --

E 5    0    0.0 E 2 3/4  3/4 3.0

S 5    -- -- S 2 3/4 -- --

E 5    0    0.0 E 2     3/4 3.0

S 5    -- --

E 4 1/4  3/4 3.0

S 4 1/4 -- --

E 3 1/2  3/4 3.0

S 3 1/2 -- --

E 2 3/4  3/4 3.0

S 2 3/4 -- --

E 2     3/4 3.0

Soil Description: Silty SAND (SM) Soil Description: Silty SAND (SM)

13:34

13:49

13:19

13:19

13:34

12:49

13:04

13:04

11:47 12:27

11:47 12:27

12:02 12:42

11:17 11:57

11:32 12:12

11:32 12:12

Time Time

11:02 11:42

11:17 11:57

Location TP-3 Location TP-4

Test Depth 4.5 ft. Test Depth 5.0 ft.

Job Name: Smyrna - New Intermediate School 1/10/2023 M. DiBartolomeo

Job No.: 230120 Sunny/40 Kent County, Delaware



Date: Employee Name:

Weather: Site Location:

Start/End
Depth to water 

(inches)
Drop 

(inches)
Rate (inches 

per hour)
Start/End

Depth to water 
(inches)

Drop 
(inches)

Rate (inches 
per hour)

S 4 3/4 -- -- S 4 3/4 -- --

E 2    2 3/4 11.0 E 3 3/4 1    4.0

S 2    -- -- S 3 3/4 -- --

E 0    2    12.0 E 3     3/4 3.0

S 4 3/4 -- -- S 3    -- --

E 2    2 3/4 11.0 E 2 1/4  3/4 3.0

S 2    -- -- S 2 1/4 -- --

E 0    2    12.0 E 1 1/2  3/4 3.0

S 4 3/4 -- -- S 4 3/4 -- --

E 2 1/4 2 1/2 10.0 E 4     3/4 3.0

S 2 1/4 -- -- S 4    -- --

E 0    2 1/4 10.4 E 3 1/4  3/4 3.0

S 4 3/4 -- -- S 3 1/4 -- --

E 2 1/4 2 1/2 10.0 E 2 1/2  3/4 3.0

S 2 1/4 -- -- S 2 1/2 -- --

E 0    2 1/4 10.4 E 1 3/4  3/4 3.0

TP-6

Test Depth 6.0 ft. Test Depth 7.0 ft.

Job Name: Smyrna - New Intermediate School 1/10/2023 M. DiBartolomeo

Job No.: 230120 Sunny/40 Kent County, Delaware

Time Time

11:41 11:40

11:56 11:55

Location TP-5 Location

12:26 12:25

12:26 12:25

12:36 12:40

11:56 11:55

12:06 12:10

12:11 12:10

13:16 13:17

13:18 13:17

13:33 13:32

12:48 12:47

13:03 13:02

13:03 13:02

13:33 13:32

13:46 13:47

Soil Description: Silty SAND (SM) Soil Description: Silty SAND (SM)
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Kent County, Delaware
Survey Area Data: Version 19, Sep 14, 2022

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

Date(s) aerial images were photographed: Jun 5, 2022—Jul 4, 
2022

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

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

CaA Carmichael loam, 0 to 2 
percent slopes

0.6 2.2%

DocB Downer sandy loam, 2 to 5 
percent slopes, Mid-Atlantic 
Coastal Plain

10.7 42.7%

GrA Greenwich loam, 0 to 2 
percent slopes

3.8 15.4%

GrB Greenwich loam, 2 to 5 
percent slopes

3.9 15.6%

PyA Pineyneck loam, 0 to 2 percent 
slopes

2.0 8.1%

WocA Woodstown loam, 0 to 2 
percent slopes, Mid-Atlantic 
Coastal Plain

4.0 16.1%

Totals for Area of Interest 25.0 100.0%

Soil Map—Kent County, Delaware Smyrna New Intermediate School

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/20/2023
Page 3 of 3



 DNREC Division of Watershed Stewardship
285 Beiser Boulevard, Suite 102

Dover, DE 19904
(302) 739-9921

2019.10.01 1 

Soil Investigation Report Submittal Checklist

DATE RECEIVED: _________________________PROJECT NUMBER: ________________________

PROJECT NAME: ____________________________________________________________________

The items contained on this checklist are necessary to properly evaluate and determine the completeness 
of any Soil Investigation Report submitted under subsection 12.1 of the Delaware Sediment and 
Stormwater Regulations. Complete all items. It is understood not all items will be applicable to all projects 
and as such marking an item “N/A” is acceptable.

I._____  General Soil Investigation Reports. The following information, as applicable, should be
submitted for all projects.

1) _____ The signature, seal and date of a professional engineer or professional geologist experienced in
soils licensed in the State of Delaware.

2) _____ General description of the project, project elements, and project background.

3) _____ Project site surface conditions and current use.

4) _____ Regional and site geology. An initial screening of readily available data to determine feasibility of
infiltration practices, if applicable, including:

a) ____ Site topography

b) ____ Soil characteristics as defined in the USDA NRCS Web Soil Survey

c) ____ Depth to groundwater and seasonal high water table

d) ____ Historical groundwater level data from the nearest Delaware Geological Survey (DGS)
monitoring well or wells

5) _____ Minimum number of borings or test pits conducted in accordance with the following:

a) ____ Surface area BMPs:

i)____ Two (2) borings or pits for the first 8,000 square feet

ii) ___ Three (3) borings or pits for up to 16,000 square feet

iii)____ Four (4) borings or pits for up to 25,000 square feet

iv) ___ One (1) additional boring or pit for each additional 25,000 square feet beyond the first
25,000 square feet

v)____ Boring or pit locations distributed within the facility and sufficient to determine soil
variability

b) ____ Linear BMPS:

i)____ Two (2) borings or pits up to 500 linear feet, and

ii) ___ One (1) additional boring or pit per additional 500 linear feet of trench

iii)____ Boring or pit locations distributed and sufficient to determine soil variability
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Soil Investigation Report Submittal Checklist 
 

2019.10.01                                                           2 

6) _____ Borings or test pits advanced to the depth of the limiting layer or a minimum of three (3) feet 
below bottom of the proposed facility, whichever is encountered first. 

7) _____ Borehole or test pit logs including the following information: 

a) ____ Project name 

b) ____  Name of individual collecting the field data 

c) ____ Date field data was collected 

d) ____ Type of boring or test pit excavation method and equipment used 

e) ____ Air temperature and precipitation, including significant precipitation prior to investigation 

f) ____ Elevation of ground at boring location based on site benchmark 

g) ____ Visual description of soil profile layers, and depths below grade encountered 

h) ____ Sample numbers 

i) ____ Depths to any indications of instability such as cave in, sloughing, flowing sands, or obstructions 

j) ____ Blow counts if Standard Penetration Test (SPT) borings are performed 

k) ____ Depth of seasonal high water table indicators such as mottling 

l) ____ Depth of encountered free water during and after excavation 

m) ____ Depth to bedrock if encountered 

n) ____ General observations 

o) ____ Testing standards 

8) _____ Depth and type of field testing performed. A summary of the laboratory testing conducted, if 
applicable. 

9) _____ Project soil and rock conditions including a description of the soil and rock units encountered, and 
how the units tie into the site geology.  

10) ____ Description of groundwater conditions, including the identification of any of the following: 

a) ____ Confined aquifers 

b) ____ Artesian pressures 

c) ____ Perched water tables 

d) ____ Potential seasonal variations, if known  

e) ____ Any influences on the ground water levels observed 

f) ____ Direction and gradient of groundwater, if known 

11) ____ Discussion of rock structure, if applicable, including but not limited to: 

a) ____ The results of any field structure mapping using photographs as needed,  

b) ____ Joint condition 
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Soil Investigation Report Submittal Checklist 

2019.10.01 3 

c) ____ Rock strength

d) ____ Potential for seepage.

12) ____ Summary of geological hazards identified and their impact on the project design, if any.
Description of the location and extent of the geological hazard. 

13) ____ For analysis of unstable slopes including existing settlement areas, cuts, and fills, include
background regarding the analysis approach, assessment of failure mechanisms, and 
determination of design parameters. Include a description of any back-analyses conducted, the 
results of those analyses, comparison of those results to any laboratory test data obtained, and 
the conclusions made regarding the parameters to be used for final design.  

14) ____ Geotechnical recommendations for structural earthwork including:

a) ____ Embankment design recommendations, as applicable, including but not limited to the following:

i)____ Slope required for stability 

ii) ___ Need and extent of removal of any unsuitable materials beneath the proposed fills

iii)____ Any other measures that need to be taken to provide a stable embankment 

iv) ___ Embankment settlement magnitude and rate

b) ____ Cut design recommendations, as applicable, including but not limited to the following:

i)____ Slope required for stability 

ii) ___ Seepage and piping control

iii)____ Erosion control measures 

iv) ___ Any special measures required to provide a stable slope

c) ____ Determination of adequacy of excavated material for use as structural fill or spoil

d) ____ Data for structural designs of BMP outlet works

15) ____ Long-term or construction monitoring needs, if applicable.

a) ____ Recommendation for types of instrumentation needed to evaluate long-term performance or to
control construction 

b) ____ Specify the reading schedule required

c) ____ Specify how the data should be used to control construction or to evaluate long-term
performance 

d) ____ Specify the zone of influence for each instrument.

16) ____ Address issues of construction staging, shoring needs and potential installation difficulties,
temporary slopes, potential foundation installation problems, earthwork constructability issues, 
and dewatering, as applicable. 

17) ____ Appendices to support geotechnical recommendations.
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Soil Investigation Report Submittal Checklist 

2019.10.01 4 

II._____  Infiltration Test Reports.  The following information, as applicable, should be submitted for all 
stormwater management BMPs that rely upon infiltration. 

18) ____ Description of approved infiltration testing method.

a) ____ Field Permeability Testing conducted in accordance with ASTM-D5126 "Comparison of Field
Methods for Determining Hydraulic Conductivity in the Vadose Zone". 

b) ____ Single Ring or Double Ring Infiltrometer test method

c) ____ Cased Borehole Permeameter test method

i)____ Department or Delegated Agency approval granted prior to conducting the test 

ii) ___ Minimum four (4) inch diameter casing used

d) ____ Any deviation from infiltration testing procedures approved by the Department or Delegated
Agency noted in the report. 

19) ____ Summary table of location of test, depth of test, elevation of test if available and field verified
infiltration rate.  

20) ____ The minimum number of field measured infiltration tests are based on the proposed facility's
dimensions as follows: 

a) ____ For an infiltration trench with less than 10,000 square feet of impervious drainage area:

i)____ One (1) test up to 500 linear feet, and 

ii) ___ One (1) additional test per 250 linear feet of trench, and

iii)____ Sufficient to determine variability. 

b) ____ For an infiltration trench with greater than 10,000 square feet of impervious drainage area:

i)____ One (1) test up to 250 linear feet, and 

ii) ___ One (1) additional test per 250 linear feet of trench, and

iii)____ Sufficient to determine variability. 

c) ____ For an infiltration trench used with roadway perforated pipe layouts:

i)____ One (1) test up to 500 linear feet, and 

ii) ___ One (1) additional test per 500 linear feet of trench, and

iii)____ Sufficient to determine variability. 

d) ____ For an infiltrating bioretention system:

i)____ One (1) test for the first 8,000 square feet 

ii) ___ Two (2) tests for up to 16,000 square feet

iii)____ Three (3) tests for up to 25,000 square feet 

iv) ___ One (1) additional test for each additional 25,000 square feet beyond the first 25,000
square feet  
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Soil Investigation Report Submittal Checklist 

2019.10.01 5 

v)____ Test locations distributed within the facility and sufficient to determine variability. 

e) ____ For a surface infiltration basin:

i)____ One (1) test for the first 8,000 square feet 

ii) ___ Two (2) tests for up to 16,000 square feet

iii)____ Three (3) tests for up to 25,000 square feet 

iv) ___ One (1) additional test for each additional 25,000 square feet beyond the first 25,000
square feet. 

v)____ Test locations distributed within the facility and sufficient to determine variability. 

f) ____ For a subsurface infiltrating practice:

i)____ One (1) test per infiltration area 

ii) ___ One (1) additional test for every 8,000 square feet of infiltration area

iii)____ Test locations distributed within the facility and Sufficient to determine variability 

21) ____ Infiltration test log, including:

a) ____ Name and license number of individual performing test.  Individuals in responsible charge of
infiltration testing possesses a Class D On-Site License issued by DNREC Division of Water 
Groundwater Discharges Section or be licensed in the State of Delaware as a Professional 
Engineer or Professional Geologist. 

b) ____ Date test was performed

c) ____ Type of test method

d) ____ Air temperature and precipitation

e) ____ Depth of test below ground surface and elevation. Separation to a limiting layer such as bedrock
or groundwater of at least two (2) feet maintained. 

f) ____ Diameters of boring and casing

g) ____ Depth of casing penetration

h) ____ Time and depth from reference point for each time increment.

i)____ A saturation period of one hour or a drop of 12 inches or 30.5 centimeters achieved.
Saturation period not used in determining field verified infiltration rate.  

ii)____ After the saturation period, a minimum of two (2) test periods completed or until at least two 
(2) consecutive test periods are consistent and achieve a stabilized infiltration rate. Each test
period has a maximum reading interval of 15 minutes and meets one (1) of the following
criteria:

(1)____ A minimum of one hour as determined by the sum of the interval times 

(2)____ A drop of at least 12 inches in 15 minutes or less for a minimum of 30 minutes as 
determined by the sum of the interval times 
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Soil Investigation Report Submittal Checklist 

2019.10.01 6 

iii)____ Stabilized infiltration rate met as defined as one of the following: 

(1)____  A difference of 0.25 inches or less of drop between the highest and lowest reading 
of four (4) consecutive readings for infiltration rates greater than two (2.0) inches per 
hour 

(2)____  A difference of 0.125 inches or less of drop between the highest and lowest reading 
of four (4) consecutive readings for infiltration rates equal to or less than two (2.0) 
inches per hour. 

iv)____ When using the constant head test method, water level inside the casing maintained at a 
constant level or refilled to the starting level after each reading throughout the test period at 
no more than 15 minute intervals. 

v)____ When using the falling head test method each test period starts with the same initial head. 

22) ____ Infiltration rate graph for each test charting the field verified infiltration rate versus elapsed time of
test. Append to each graph a table of the testing results. The field verified infiltration rate is the 
final steady state reading of the test performed. 

23) ____ Geotechnical recommendations for each stormwater management facility, including the following:

a) ____  Recommended design infiltration rate based on the following:

i)____ Apply a minimum factor of safety of 2.0 to field results from Single Ring or Double Ring
Infiltrometer testing 

ii)____ Apply a minimum factor of safety of 2.5 to field results from Cased Borehole Permeameter 
testing. 

iii)____ Provide an elevation range over which the recommended design rates are applicable. 

iv)____ The maximum design infiltration rate is less than or equal to 15 inches per hour. 

b) ____ Impact of infiltration on adjacent facilities

c) ____ Effect of infiltration on slope stability

d) ____ If the facility is located on a slope, stability of slopes within the facility

e) ____ Foundation bearing resistance

f) ____ If steady state conditions for a given test are not achieved, provide an explanation as to why
steady state could not be achieved and the professional’s opinion regarding the use of the 
results for design purposes.  If steady state is not achieved for a given test and a reasonable 
professional opinion is not provided, the Department or Delegated Agency may require 
additional testing. 
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Soil Investigation Report Submittal Checklist 

2019.10.01 7 

III._____  Geotechnical Reports for Embankments.  The following information, as applicable, should be 
submitted for all stormwater management BMPs containing an embankment. 

24) ____ The signature, seal and date of a professional engineer licensed in the State of Delaware.

25) ____ Subsurface Exploration

a) ____ Explorations every 200 feet on center along the length of the embankment.

b) ____ Unless bedrock is encountered at a shallower depth, explorations at a depth twice the proposed
height from bottom of pond to top of embankment. 

c) ____ If bedrock is encountered, a minimum five (5) foot rock core performed. If organic, plastic, or
soils with an actual or estimated N-value less than four (4) are encountered, extended 
exploration to a depth of four (4) times the proposed embankment height. 

d) ____ If there is a potential for a significant groundwater gradient beneath an embankment or surface
water levels are significantly higher on one side of the embankment than the other, the effect of 
reduced soil strength caused by water seepage has been evaluated. 

e) ____ Seepage effects considered when an embankment is placed on or near the top of a slope that
has known or potential seepage through it. 

26) ____ Summary of design analyses, which provide the project description and basis of the design
recommendations. 

27) ____ Summary of stability analyses, which provide the results of the stability analyses performed for
the given embankment dimensions. 

28) ____ Summary of settlement analyses, including design assumptions and settlement results for above-
grade embankments. 

29) ____ Design recommendations for embankment construction identifying the following actions:

a) ____ Construction procedures for placement of material in embankment widening areas

b) ____ Embankment cut-off and core trench materials for above-grade embankments

c) ____ Special notes for excavation of unsuitable material, with specific backfill requirements

d) ____ Specific measures required prior to placing embankment material

e) ____  Installation of appropriate erosion control and vegetative cover
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MOISTURE DENSITY RELATIONSHIP REPORT
ASTM D 698 Method B Standard

Project No.: Date:

Project:
Client:
Source of Sample: SWM Facilities Bulk
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Figure: 4
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FIGURE NO. 5 - SUMMARY OF NATURAL MOISTURE CONTENTS 

 

LOCATION 
DEPTH 

(feet) 

NMC 

(%) 

TP-1 6.0 9.7 

TP-1A 4.0-6.0 16.9 

TP-2 6.0 8.9 

TP-3 4.0 17.4 

TP-4 5.0 13.5 

TP-5 6.0 9.0 

TP-6 7.0 8.8 
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