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ADDENDUM ONE

The addendum forms a part of the contract docunasmtsmodifies the original bidding documents dated
April 7, 2014 as noted below.

PRE-BID MEETING MINUTES

1) Pre-Bid meeting minutes are included with this auilen
GENERAL

1) Projectis required to follow Delaware Departmefitabor, Certified Prevailing Wage Rate requirensent
2) Bidding Schedule

a.Pre-Bid Meeting — Wednesday April 9 at 2:00 pm EST

b.Last Day for Bidder Questions— Friday April 18. Questions shall be receivecbt§0 pm EST

c.Last Addendum Issued— Tuesday April 22.

d. Bids Due / Bid Opening— Friday April, 25 at 2:00 pm EST
3) List of Contractor/Subcontractor PrequalificatiRegistry attached for information.

PROJECT MANUAL VOLUMES 1, 2 AND 3

1) SECTION 003132 — GEOTECHNICAL DATA
a. ADD - Specification Section
b. ADD - GEOTECHNICAL REPORT BY JOHN D. HYNES & ASSOATES, INC. (July 10, 2013)

2) SECTION 004100 — BID FORM
a. REVISE Subcontractor List — Revised Bid Form Atedh

Attachments:

PRE-BID MEETING MINUTES

List of Contractors / Subcontractors PrequalificatRegistry

SECTION 003131 — GEOTECHNICAL DATA [Geotechnicalget by John D. Hynes & Associates, Inc.]
SECTION 004100 — BID FORM

END OF ADDENDUM ONE

201208000_addenduml.doc
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Distribution List:

Name

Organization

Standard distribution / all attendees

Role/Title

Meeting Purpose:

Pre-Bid meeting for Delaware State Police — Troop 3 — Bid Pack Il

I. Discussion Topics:

The meeting minutes noted above represents the author’s understandings of the discussions and directions that occurred at the meeting and are not authorizations for changes to
the contract. If these minutes do not accurately reflect the other parties understanding of the conversations held, please respond directly to Becker Morgan Group, Inc. within two (2)
business days. Page 1 of 3
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Agenda
litem # Description
1 Mandatory pre-bid meeting opening, contract name and number description and completion of the sign in sheet.

2.a BMG introduces the project team. Becker Morgan Group, Inc. is the Architect and Civil Engineer for the project.
Overall project manager for Becker Morgan Group is Brenden Frederick, AIA. LEED AP BD+C. Principal in
charge of the project is Greg Moore, P.E. MEP Engineer is Delaware Engineering Design Co (DEDC). Structural
Engineer is Backer Ingram Associates.

2.b. Owner’s team is comprised of the Delaware State Police and the Division of Facilities Management. With us
today we have Mr. Rich Glazeski, Alisha McCullough, and Terri McCall.
3. Point of contact for this project will be Brenden Frederick, AIA, LEED AP. of Becker Morgan. Please forward all

communication in writing via e-mail to bfrederick@beckermorgan.com or fax (410.546.5824). Addenda will be
issued electronically to those in attendance today.

4.a. The overall Troop 3 project is split into two separate bid packages. Bid Pack 1 was awarded to A-Del
construction and is underway. The bi-weekly project meetings will be held on Thursday’s at 1pm.

4.b. Project Overview:

This overall project includes approximately 32,000 sq ft Troop and 8,000 sq ft Maintenance and associated site
work on a 20 site. The site work was awarded under Bid Pack | to A-Del construction. This Bid Packs (Bid Pack
I1) work includes the remainder of the project scope, including construction of the 32,000 Troop Building, 8,000
Maintenance Building, and miscellaneous site work.

4.b. Offsite water main material shall be provided by Owner. Installer shall be an Artesian approved water main
contractor. Chesapeake Gas will install gas service up to and including gas meters. Six existing power poles shall
be relocated during the contract. Owner is coordinating with Delmarva Power to affect this relocation.
Contractor shall install conduits for Delmarva Power electric service.

4.b. The date of substation completion shall be July 13, 2015, based upon a P.O. being received by the successful
contractor by June 2, 2014. Upon notice of award, meeting will be held with both Bid Pack &Il contractors, DFM,
and BMG to confirm final project schedule identifying milestone dates and to finalize date of substantial
completion in order to finalize contracts.

5.a. Bid opening Friday April 25, 2014 at 2:00 p.m. Completed bid submissions shall be received at Division of
Facilities Management by 2:00 p.m. on April 25, 2014.

Mailing address:

Delaware Office of Management and Budget
Division of Facilities Management

540 South DuPont Highway, Suite 1, 3rd Floor
Dover, DE 19901

The meeting minutes noted above represents the author’s understandings of the discussions and directions that occurred at the meeting and are not authorizations for changes to
the contract. If these minutes do not accurately reflect the other parties understanding of the conversations held, please respond directly to Becker Morgan Group, Inc. within two (2)
business days. Page 2 of 3
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5.b. Identified subcontractors are to include:
Concrete
Masonry
Electrical
Mechanical
Plumbing
Roofing
Steel Erection
Painting
Drywall
Resinous Floor Systems
Resilient Floor Systems
Carpet Floor Systems
Ceilings
Millwork / Casework
Storefront / Curtainwall
Pre-Engineered Metal Building
Fire Alarm
Fire Sprinkler
Ballistic Materials
Insulating Air Barrier

6. Questions:

e Can the bid date be extended? — Owner’s team will review and provide direction via addendum.

« Isthis project pursuing LEED Certification? — No, the project is not pursuing LEED Certification

« Has the owner contracted with a commission agent? — Yes, the owner has hired a third party
commissioning agent.

< s there arequirement for pre-approved detention equipment installer / supplier? No

¢ Has the project received permits? — The Bid Pack | site work permits have either been received or are in
process and are the responsibility of the Bid Pack | contractor. The Bid Pack Il permits have not been
initiated and are the responsible of the Bid Pack Il contractor.

| 7 | Construction documents were signed and paid for, distributed on an individual compact disc for $100 check. |

Meeting Adjourned.
END OF MEETING

enc:

201111600_BidPackll_Prebid-Minutes.doc

The meeting minutes noted above represents the author’s understandings of the discussions and directions that occurred at the meeting and are not authorizations for changes to
the contract. If these minutes do not accurately reflect the other parties understanding of the conversations held, please respond directly to Becker Morgan Group, Inc. within two (2)
business days. Page 3 of 3



DELAWARE STATE POLICE TROOP 3 - BID PACK Il - BUILINGS 2011116.00

DOCUMENT 003132 - GEOTECHNICAL DATA

1.1 GEOTECHNICAL DATA
A.  This Document with its referenced attachments it pathe Procurement and Contracting
Requirements for Project. They provide Owner'srimiation for Bidders' convenience and are
intended to supplement rather than serve in lieBiddlers' own investigations. They are made
available for Bidders' convenience and informatidmyt are not a warranty of existing
conditions. This Document and its attachmentshatgart of the Contract Documents.

B. A geotechnical investigation report for Projecemgared by John D. Hynes & Associates, Inc.,
dated July 10, 2013, is available for viewing ageaquled to this Document.

C. Related Requirements:

1. Document 002113 ‘"Instructions to Bidders" for thaddgr's responsibilities for
examination of Project site and existing conditions

END OF DOCUMENT 003132

GEOTECHNICAL DATA 003132-1



HYNES  JouN D. HYNES & ASSOCIATES, INC.

Geotechnical and Environmental Consultants
Monitoring Well Installation
Construction Inspection and Materials Testing

July 10, 2013

State of Delaware Division of Facilities Management
c/o Brenden D. Frederick, AIA

Becker Morgan Group

Port Exchange

312 West Main Street, Suite 300

Salisbury, Maryland 21801

Re: Report of Subsurface Exploration and Geotechnical
Engineering Recommendations
Delaware State Police Troop 3
Dover, Delaware
Project No.: JDH-10/13/263

Dear Mr. Frederick:

John D. Hynes & Associates, Inc. has completed the authorized subsurface exploration and geotechnical
engineering evaluations for the Delaware State Police Troop 3 project located in Dover, Delaware. Our services
were conducted, generally, in accordance with our proposal dated April 8, 2013 and subsequent communications
between our offices and the offices of Becker Morgan Group.

This report describes the exploration methods employed, exhibits the data obtained, and presents our evaluations
and recommendations. In summary, we recommend that the buildings' structural elements be supported by spread
footing foundations bearing on firm, natural soils or controlled, structural fill. If the recommendations of this
report regarding subgrade preparation and construction are followed, then 1,500 psf bearing should be used to
proportion the spread footings for the wall and column elements of the proposed new buildings.

We appreciate the opportunity to be of service to you. If you have any questions regarding the contents of this
report or if we may be of further assistance, please contact our office.

Respectfully,

JOHN D. HYNES & ASSOCIATES, INC.

.

Justin J. Redding
Staff Engineer

JIR: JDH/jsl

32185 Beaver Run Drive « Salisbury, Maryland 21804 + 410-546-6462 « Fax 410-548-5346
Email: jdhynes@aol.com



REPORT OF
SUBSURFACE EXPLORATION
AND
GEOTECHNICAL ENGINEERING RECOMMENDATIONS

DELAWARE STATE POLICE TROOP 3
DOVER, DELAWARE

PREPARED FOR
STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

JULY 10, 2013
PROJECT NO.: JDH-10/13/263
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HYNES

PURPOSE AND SCOPE

The subsurface exploration study was performed to evaluate the subsurface conditions with respect to the
following:

1. General site and subgrade preparation;

2. Fill and backfill construction;

Foundation recommendations, including allowable bearing capacity and estimated embedment depths of
spread footings;

Foundation construction and inspection procedures;

Floor slab support and modulus of subgrade reaction;

Earth pressure requirements for below grade walls;

Pavement subgrade preparation and design;

Stormwater management facilities;

Infiltration testing;

10. Location of groundwater and applicable construction dewatering control procedures;

11. Seismic site characterization; and

12. Other aspects of the design and construction for the proposed structures indicated by the exploration.

w

e e

An evaluation of the site, with respect to potential construction problems and recommendations dealing with
earthwork and inspection during construction, is included. The inspection is considered necessary both to confirm
the subsurface conditions and to verify that the soils related construction phases are performed properly.

EXISTING SITE CONDITIONS

As shown on the Project Location Map (Drawing JDH-10/13/263-A) in the Appendix, the project site is located
on South State Street between Locust Grove Road and Golden Oak Drive in Dover, Delaware. Topographically,
the site slopes downward to the southeast with a surface of predominantly organic bearing soil. The area is
currently being used as farmland for vegetable cultivation.

Site elevations vary between El. 27 and approximately El. 14 except at swales and drainage areas. Grades are as
shallow as El. 11 at the east drainage area and as shallow as El. 8 in the "wetlands" area at the southeast corner of
the site. Grades at the main administration building area range from El. 25 at the west building line to El. 21 at
the east building line. Elevations range between El. 20.5 at the southwest maintenance/storage building corner to
El. 17.5 at the northeast building corner. Elevation information was estimated from "Soil Borings" plan provided
by Becker Morgan Group.

FIELD EXPLORATION AND STUDY

In order to determine the nature of the subsurface conditions at the site, 22 borings were drilled at the site. Ten
building borings were drilled, designated B-1 to B-10, to depths of 20.5 to 50.5 feet, on June 8 through the 13,
2013, at locations shown on our Boring Location Plan (Drawing JDH-10/13/263-B) in the Appendix. A Mobile
B-47 trailer-mounted drill rig was used to drill the building borings. Also, 5 pavement borings, designated P-1 to
P-5, were hand augered to depths of 6 feet. Two borings, designated as G-1 and G-2, were hand augered at
utility areas for above ground storage tanks. Five stormwater borings were hand augered to depths of 6 feet.

1

32185 Beaver Run Drive « Salisbury, Maryland 21804 - 410-546-6462 - Fax 410-548-5346
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HYNES

Constant head, single ring, field infiltration tests were performed in companion test pit excavations adjacent to
borings SWM-1 to SWM-5. The infiltration tests were performed in accordance with DNREC requirements for
infiltration testing. The test procedures are included in the Appendix as "Single Ring Infiltration — Constant Head
Test Procedures”.

Soil sampling and testing were carried out in accordance with ASTM Specification D-1586. A brief description
of our field procedures is included in the Appendix. The results of all boring and sampling operations are shown
on the boring logs.

Samples of the subsurface soils were examined by our engineering staff and were visually classified in accordance
with the Unified Soil Classification System (USCS) and ASTM Specification D-2488. The estimated USCS
symbols appear on the boring logs and keys to the systems' nomenclature are provided in the Appendix of this
report. The stormwater pond borings were, also, classified in accordance with the USDA soil classification
system. Also included are reference sheets which define the terms and symbols used on the boring logs and
explain the Standard Penetration Test procedures.

We note that the test boring records represent our interpretation of the field data based on visual examination and
selected soil classification tests. Indicated interfaces between materials may be gradual.

The field exploration data was supplemented with laboratory testing data. The laboratory at John D. Hynes &
Associates, Inc. performed 6 Atterberg Limits tests, and 6 natural moisture content tests. The test results are noted
on the boring logs in the Appendix. Also, 5 samples were taken from the pavement areas for California Bearing
Ratio (CBR) testing. Two samples were selected for CBR testing. The CBR test and Proctor test results are
included in graphical format in the Appendix.

SUBSURFACE CONDITIONS

At the time of our field exploration, approximately 12 to 18 inches of organic bearing soil were encountered at the
boring locations. Other surficial materials in varying thicknesses may be encountered at other locations on site.

Subsurface soils, visually classified in accordance with the USCS, consisted entirely of Silty SANDs (SM),
Clayey SANDs (SC), SANDs (SP), Clayey SILTs (ML and MH), and Silty CLAY (CL and CH) to boring
termination depths. In the borings, the sandy soils were characterized by Standard Penetration Test (SPT) values
(N-values) of 4 to 76 blows per foot. This range of penetration resistance indicates in-place relative densities of
very loose to very dense. The cohesive soils were characterized by N-values of 4 to 40, indicating consistencies
of soft to hard.

Groundwater was encountered in the test borings at depths of 7.5 to 19 feet below grade. The test borings were
drilled during a prolonged wet period. Groundwater elevations may vary at other times during the year
depending upon the amount of precipitation, and the extent of local surface development.

The stormwater management borings were, also, visually classified according to the USDA soil classification
system. Referring to the stormwater borings (SWM-1 to SWM-5), we encountered Sandy Loam and Loamy Sand
(SM), Sandy Clay Loam (SC), and Silty Clay Loam (CL) in the stormwater borings.

32185 Beaver Run Drive  Salisbury, Maryland 21804 » 410-546-6462 + Fax 410-548-5346
Email: jdhynes@aol.com
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PROJECT CHARACTERISTICS

Proposed for development are two buildings in the west-central area of the site. The southern building is the main
police troop facility. The building to the north will be a remote evidence storage and maintenance building. The
main facility is approximately 39,000 square feet and will utilize a concrete slab on-grade floor with structural
steel framing. The roofing system will include steel joists and trusses. The maintenance facility is an 8,000
square foot, pre-engineered metal building. Both buildings are a single story and do not have basements.

According to the Structural Engineer, Baker Ingram & Associates, the new Troop 3 Facility will have two
separate single-story buildings on the site. There will be a 39,000 square foot conventionally framed
Administrative Building generally containing: offices, training rooms, locker/shower facilities, evidence rooms, a
sally port and two vehicular processing bays. The second building is for remote evidence storage and will be a
pre-engineered metal building.

Footing foundations are proposed. The ground supported slabs will consist of 4,000 psi concrete reinforced with
welded wire fabric. The majority of the slabs will be 4 inch thick except for the vehicular bays, the evidence
storage rooms, and the pre-engineered building where a 6 inch slab will be utilized. All slabs will be cast on a
vapor barrier and crushed stone.

The administration building will consist of a structural steel frame with open web steel bar joists at the low slope
roofs and cold-formed steel trusses at the gable roofs. Both roof types will have a 1-Y; inch galvanized metal roof
deck. Maximum loads for the administration building are expected to be 80 kips for columns and 3 kIf for walls.

The metal building structural framing will be designed by the manufacturer but is anticipated to consist of rigid
built-up steel frames with cold-formed purlins and girts.

The campus will have an eastern entrance/exit way from northbound South State Street. Two parking lots will be
built on the site: one is south of the main facility and the larger lot is to the north of the main building, between
the two proposed buildings. There will be access roads along both sides of the main facility, and both will collect
to the southern entrance/exit way.

A stormwater management area is proposed at the southern corner of the site, approximately 75 feet east of South
State Street. The site will, also, drain to the "existing wetlands" area to the south and to a wide, shallow drainage
area to the east.

RECOMMENDATIONS

The following recommendations and considerations are based on our understanding of the proposed construction,
the data obtained from the exploration, and our previous experience with similar subsurface conditions and
projects. If there are any significant changes to the project characteristics, such as revised structural loadings
differing significantly from those noted above, building geometry, building location, elevations, etc., we request
that this office be advised so the recommendations of this report can be re-evaluated.

32185 Beaver Run Drive « Salisbury, Maryland 21804 « 410-546-6462 - Fax 410-548-5346
Email: jdhynes@aol.com
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Site Preparation

Prior to the construction of foundations, ground slabs or pavements, or the placement of fill in any structural
areas, all existing organic materials, frozen or wet, excessively soft or loose soils, and other deleterious
materials should be removed and wasted. The existing organic bearing soil should be stripped and can be
stockpiled for reuse in landscape areas.

After the stripping operations have been completed, the exposed subgrade soils should be inspected by the
Geotechnical Engineer or his approved representative. The inspector should verify that organic matter, root
mat, and tree stumps have been removed from structural subgrade areas. The inspector should require the
exposed subgrade materials be proofrolled utilizing a heavily-loaded dump truck or other pneumatic tired
vehicle of similar size and weight. The purpose of proofrolling would be to provide surficial densification
and to locate any isolated areas of soft or loose soils requiring undercutting. Proofrolling is not advised in
wet areas which may deteriorate under repeated vehicular loading. Wet areas should be drained and allowed
to dry prior to proofrolling. Precipitation may result in standing water (perched water) at low areas. If the
water is allowed to pond, the natural soils may deteriorate and overexcavation or subgrade improvement may
be necessary at those areas. The Geotechnical Engineer should be consulted to evaluate poor subgrade
conditions during construction.

Care should be exercised during the grading operations at the site. Shallow SM materials were identified at
the boring locations. These materials are moderately sensitive to changes in moisture conditions and should
therefore be protected. If earthwork is conducted in the presence of moisture, the traffic of heavy
equipment, including heavy compaction equipment, may create pumping and a general deterioration of the
subgrade soils. Construction traffic should be minimized at structural subgrade areas. If subgrade problems
arise, the Geotechnical Engineer should be consulted for an evaluation of the conditions. Overexcavated
areas resulting from the removal of organic matter, or otherwise unsuitable materials should be backfilled
with properly compacted materials in accordance with the procedures discussed in the following section.

Fill Selection, Placement and Compaction

It is recommended that all materials to be used as structural fill be inspected, tested and approved by the
Geotechnical Engineer prior to use. The existing SM and SP soils that do not contain organics may be re-
used for structural fill. Acceptable borrow material should include GW, GP, GM, SM, SW and SP classified
in accordance with the USCS. Furthermore, the material to be utilized as structural fill should have a
Plasticity Index (PI) less than 20. The native Clayey SANDs (SC), Silty CLAYs (CL and CH), and Clayey
SILTs (ML and MH) should not be re-used as structural fill.

Depending upon the thickness of the removed organic bearing soils, approximately 3 feet of fill will be
needed at the east end of the Troop 3 administration building. The site will be a "cut" at the west side of the
building. Approximately 2 to 6 feet of fill will be needed at the storage/maintenance building.

The importation of high quality, granular material should be allowed, and acceptable unit rates for
importation and placement should be established. Sand, gravel or sand/gravel mixtures would be appropriate
for wet weather placement. Otherwise, the materials noted above will be acceptable for use as structural fill.
Native or imported SM soils will be sensitive to alteration in moisture content and will become unworkable
during and following periods of precipitation. For this reason, if earthwork is attempted in late autumn,

4
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winter or early spring, the above mentioned high quality imported granular material should be limited to
those soils better than SM. SM materials become unworkable at moisture contents greater than 3 percentage

points above optimum. The contractor would have to dry these SM materials or set them aside for use in
landscaping areas.

Structural fill should be placed in lifts which are eight inches or less in loose thickness and should be
compacted to at least 95 percent of the Modified Proctor maximum dry density (ASTM D-1557).
Adjustments to the natural moisture content of the soils may be required in order to obtain specified
compaction levels. Should utility construction be performed after earthwork, the Contractor should be
responsible for achieving 95 percent compaction in all trench backfill. These guidelines should be set for all
structural fill at the site including, but not limited to building, ground slab and pavement fills.

For the proofrolling and fill compaction operations, fill limits should be extended at least 8 feet beyond the
building additions' exterior walls, exterior columns, and pavement boundaries. A sufficient number of in-
place density tests should be performed by an engineering technician to verify that the proper degree of
compaction is being obtained in all fill soils.

Structure Foundations

Considering current and proposed grade levels, the in-situ soil conditions and the proposed structural
loadings, we recommend that the new buildings structural elements be supported on spread footing
foundations bearing on firm, natural soils or controlled, structural fill. Footings supporting building
elements fo the administration building may be proportioned based upon a maximum allowable soil pressure
not in excess of 1,500 psf. When excavating for the construction of the building foundations, some locations
may be encountered where less than the required bearing is available. At those locations, compaction in the
foundation excavations may be necessary or minor overexcavation may yield greater soil support. The low
allowable soil bearing pressure is due to the soft silts and clays in some of the borings.

Our preliminary recommendation is to use 1,500 psf bearing for the allowable bearing pressure for the pre-
engineered metal building. We should review the allowable bearing pressure for the metal building when
the building loads are available.

Minimum dimensions of 24 inches for square footings and 18 inches for continuous or rectangular footings
should be used in foundation design to minimize the possibility of a local shear failure. All foundation
excavations should be inspected by the Geotechnical Engineer or his approved representative prior to the
placement of concrete. The purpose of the inspection would be to verify that the exposed bearing materials
are suitable for the design soil bearing pressure and that loose, wet, frozen or compressible soils are not
present.

Where continuous wall footings may need to be raised in elevation in a direction away from and
perpendicular to other footings, footings may be gradually raised or lowered to the desired elevation using
step construction procedures with a 2H:1V, or more gentle, slope. In addition, discrete column, pier or wall

footings bearing at a higher elevation than lower footings should be located at a distance apart which is equal
to or greater than the difference in the elevations of the footings.
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Generally, exterior footings and footings in unheated areas should be located at a depth of at least 2 feet to
bottom of footing below the outside final grade to provide adequate frost cover protection. If the building is
to be constructed during the winter months or if the building will be subjected to freezing temperatures after
footing construction, then all footings should be adequately protected during freezing periods.

Soils exposed at the bases of all satisfactory foundation excavations should be protected against any
detrimental change in condition, such as disturbance from rain or frost. Surface runoff should be drained
away from the excavations and not be allowed to pond.

If our recommendations are followed, we estimate total settlements of 1 inch or less. Differential settlements
of % inch or less can be expected.

Floor Slab Support

Ground supported slabs may be supported on firm, natural soils or on a layer of controlled, structural fill.
The subgrade should be prepared in accordance with the procedures described in Sections A and B of this
report. It is also recommended that a 4 to 6 inch clean, granular, leveling and load-distributing material
such as washed gravel, or screened crushed stone, be used beneath the floor slabs. This material will
require acquisition from off-site sources. Prior to placing the leveling and load distributing material, the slab
subgrade should be free of standing water or mud. A suitable moisture barrier should also be provided for
the building slab. These procedures will help to prevent capillary rise and damp floor slab conditions. For
native soil or fill material placed and compacted according to the procedures outlined in this report, we
recommend using a value of modulus of subgrade reaction of 150 pounds per cubic inch.

Below Grade Walls and Lateral Soil Pressures

Below grade structure walls (retaining walls and swimming pool walls), designed with either unrestricted or
restricted rotation at the top of the wall (i.e., cantilevered or with a single lateral support) subject to lateral
earth pressure should be designed to resist an equivalent fluid weight of 65 pef provided that the backfill
meets the requirements specified in this report.

The lateral earth pressure intensity is based on long term soil loading conditions using an at rest soil
coefficient of 0.5. On site soils are not acceptable for backfill behind permanent retaining walls. Specified
backfill materials compacted in place, applicable engineering characteristics suitable for design are as
follows:

Cohesion 0
Angle of Internal Friction, @ 30
Maximum moist density, compacted backfill 130 pcf

Coefficient of sliding friction between cast in 0.40
place footing and soil
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In design of walls to resist lateral loading, where hydrostatic loading is applied, the equivalent fluid weight of
soil may be reduced to 32 pcf within the height of the hydrostatic load distribution. A lateral surcharge
loading should, also, be applied in wall designs to account for all construction and future traffic loading to be
applied adjacent to the wall. Please see sketch (Drawing No. JDH-10/13/263-C) in the Appendix for loading
parameters for the undrained condition.

Where drainage is provided, the drainage system components should be at least 4 inch diameter perforated
PVC underdrain installed in 12 inches of clean stone, wrapped in a filter fabric material. This system,
commonly termed “drainage tile”, should be installed to industry standards. Water collected by this system
can be discharged through the use of a sump pump system or by gravity means. Refer to Drawing No. JDH-
10/13/263-D for the drained condition.

Backfill immediately behind walls should be relatively clean, imported granular material containing less than
10 percent passing the No. 200 sieve (0.074 mm). In addition, the compaction behind these walls should be
92 to 95 percent of the Modified Proctor maximum dry density in accordance with ASTM D-1557. Since
excessive compaction may cause yielding or damage to foundation and retaining walls, hand operated
equipment should be used near the walls.

For excavation support systems, walls and bracing elements may be designed for the active soil loading
condition. For recommended loading values, please see Note 7 Drawing No.: JDH-10/13/263-C or Note 8
Drawing No.: JDH-10/13/263-D in the Appendix for retaining systems designated using the active condition.

Pavement Subgrade Preparation and Design

As indicated under “Field Exploration and Study” above, 5 pavement area borings, designated P-1 to P-5,
were drilled to depths of 6 feet in the proposed pavement areas. Samples of the subsurface soils were
examined by our engineering staff and visually classified in accordance with USCS requirements. The
shallow, pavement subgrade soils are all Silty SANDs with trace clay (SM).

After visually classifying the CBR samples, two samples were selected for CBR testing from boring locations
P-2 and P-4. The CBR test results were 2.8 and 2.1, for P-2 and P-4, respectively. The CBR and Proctor
test results are included in graphic format in the Appendix.

The following recommendations are provided for new pavements assuming a uniformly firm subgrade with
the subgrade soils and fill compacted to 95 percent of ASTM D-1557, and that organic soils have been
removed from pavement subgrade areas (see Section A) and approved subgrade soil types:

PASSENGER CAR PAVEMENT (RESTRICTED):

*Hot Mix Asphalt Surface Course Type C (Superpave 9.5 mm, PG 64-22) 1.5 inches

*Hot Mix Asphalt Base Course Type B (Superpave 19 mm, PG 64-22) 2.5 inches

Graded Aggregate Base (CR-6 or GA Subbase) 6 inches
7
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PAVEMENT AREAS WITH UP TO 10 HEAVY TRUCKS PER DAY:

*Hot Mix Asphalt Surface Course Type C (Superpave 9.5 mm, PG 64-22) 1.5 inches
*Hot Mix Asphalt Base Course Type B (Superpave 19 mm, PG 64-22) 3.5 inches
Graded Aggregate Base (CR-6 or GA Subbase) 8 inches

The pavement materials and construction should be in general accordance with the DELDOT Road Design
Manual latest edition, and this report.

All pavement subgrade areas should be inspected and proofrolled in accordance with Section A and B of this
report. As noted, the pavement subgrade soils will consist of materials having the classifications of SM in
accordance with the USCS. The top 12 inches of the natural subgrades at pavement areas should be
compacted to 95 percent of the Modified Proctor maximum dry density (ASTM D-1557) prior to fill or stone
placement.

The pavement subgrade and pavement layers should be graded such that surface water is carried off the

pavement areas and away from building areas. The surface water should not be allowed to pond. Runoff
onto adjacent properties should be controlled property.

Hynes & Associates recommends that rigid pavement be designed and installed for use at trash container
storage and pick-up locations. These “dumpster pad” locations receive extreme wheel loads during emptying
and placement. Also, hydraulic oils usually accumulate at these areas causing a breakdown in asphalt
pavement mixtures.

Stormwater Management Areas

The borings SWM-1 to SWM-5 were advanced for stormwater management use on the north and south sides
of the property. Borings were drilled to depths of 6 feet. The locations are indicated on our Boring Location
Plan (JDH-10/13/263-B) in the Appendix.

Borings indicated Sandy Loam and Loamy Sand (SM), Sandy Clay Loam (SC), and Silty Clay Loam (CL).
Sandy Loam and Loamy Sand (SM) will be acceptable for use as structural fill.

Infiltration testing was performed by Hynes & Associates at the five SWM boring locations at depths of 4 to
5 feet as directed by Becker Morgan Group. Measures should be implemented to minimize the accumulation
of sediments in stormwater management structures. This would include natural filters such as grass plantings
or other buffers. Despite measures to mitigate sedimentation, requirements for continuous maintenance
should be stressed by the designers. Finally, because of the probability of some sedimentation and
realignment of soil grains as the swales fill, design rates of infiltration should be assumed as being somewhat
slower than actual test infiltration rates.

Infiltration Testing

On June 10 to 18, 2013, five infiltration tests were conducted. The tests were completed in test pit
excavations adjacent to borings SWM-1 to SWM-5. The testing was completed in general accordance with
guidelines in the Delaware Department of Natural Resources and Environmental Controls (DNREC). We

8
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performed 12 inch diameter, single ring, constant head field infiltration tests. The test locations, depths,
average measured infiltration rates and lowest measured infiltration rates are summarized in the table below:

Depth of Test Average Lowest
Depth to : Seasonal
. Below Infiltration Measured .
Boring Groundwater G . High Water
(ft.) round Rate Infiltration Table (ft.)
Surface (ft.) in./hr. Rate in/hr ’
SWM-1 7.5 5.0 71.14 41.61 7
SWM-2 7.5 4.0 15.29 11.10 7
SWM-3 10 4.0 1.68 1.06 9
SWM-4 10 4.0 1.23 0.37 9
SWM-5 10 4.0 1.88 1.18 9

The measured rates for test location SWM-1 and SWM-2 were significantly higher than those on the north
side of the site. The test at SWM-1 was attempted at 4 feet below grade. The infiltration rate was so fast,
we could not supply water fast enough to keep a constant head in the test cylinder. We lowered the test
depth to 5 feet and re-ran the test. Refer to the "Infiltration Data Table" and "Single Ring Infiltration" test
procedures in the Appendix for additional infiltration regarding the infiltration testing.

Groundwater and Drainage

Groundwater was encountered during drilling operations at depths of 7.5 to 19 feet. The boring excavations
caved in at depths of 8 to 18 feet below grade. Considering the proposed construction, the Contractor should
not experience foundation construction problems relating to the groundwater. However, the Contractor
should be prepared to dewater the lowest excavations in the event of the infiltration of precipitation. If
required, suitable measures for dewatering should be implemented. These methods may include sumping and
pumping, etc. Efforts should be made to keep exposed subgrade areas dry during construction, primarily,
because the soils will be susceptible to deterioration and loss of strength in the presence of moisture.
Adequate drainage should be provided at the site to minimize any increase in moisture content of the
foundation and pavement subgrade soils. All pavements should be sloped away from the building to prevent
ponding of water around it. The final site drainage should also be designed such that run-off onto adjacent
properties is controlled properly.

Seismic Site Characterization

Geologically, the Dover area lies within the Atlantic Coastal Plain physiographic region. Parent soils of the
area consisted primarily of excessively to moderately well drained, brown sandy loams and loamy sands.
Generally, there is a substratum of finer textured, moisture retaining soil. As stated above, subgrade soils at
the Delaware State Police Troop facility site consist predominately of interbedded relatively dense to stiff
sands, silts and clays.

Hynes & Associates is providing below, the Seismic Site Class in accordance with the International Building
Code (IBC). Accordingly, we drilled Boring B-7 to a depth of 50.5 feet. Based on the boring data and our
knowledge of the local subsurface conditions between 50 and 100 feet below grade, we find that the

9
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properties of the soils in the upper 100 feet of the local subsurface stratigraphy meet Site Class "D" criteria
according to the IBC-2006, Section 1613.5.2.

ADDITIONAL SERVICES RECOMMENDED

Additional engineering, testing and consulting services recommended for this project are summarized below.

A.

Site Preparation and Proofrolling Monitoring

The Geotechnical Engineer or experienced soils inspector should inspect the site after it has been stripped
and excavated. The inspector should determine if any undercutting or in-place densification is necessary to
prepare a subgrade for fill placement, or slab and pavement support. The inspector should verify that
organic soils, and organic matter have been removed from all structural subgrade areas prior to filling
operations.

Fill Placement and Compaction Monitoring

The Geotechnical Engineer or experienced soils inspector should witness all fill operations and take sufficient
in-place density tests to verify that the specified degree of fill compaction is achieved. The inspector should
observe and approve borrow materials used and should determine if their existing moisture contents are
acceptable.

Footing Excavation Inspections

The Geotechnical Engineer should inspect all foundation excavations for the structures. He should verify
that the design bearing pressures are available and that no loose or soft areas exist beneath the bearing
surfaces of the foundation excavations.

Pavement System Inspection

All pavement subgrade soils should be inspected and compacted, in accordance with Section A and B of this
report, prior to the placement of pavement materials to verify that proper compaction has been achieved and
that project specifications are being followed. The subbase stone layer should be testing for compaction to
verify that the project requirements are met.

REMARKS

This report has been prepared solely and exclusively for the State of Delaware Division of Facilities Management
to provide guidance to design professionals in developing facilities plans for the Delaware State Police Troop 3
project located in Dover, Delaware. It has not been developed to meet the needs of others, and application of this
report for other than its intended purpose could result in substantial difficulties. The Consulting Engineer cannot
be held accountable for any problems which occur due to the application of this report to other than its intended
purpose. This report in its entirety should be attached to the project specifications.

10
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These analyses and recommendations are, of necessity, based on the concepts made available to us at the time of
the writing of this report, and on-site conditions, surface and subsurface that existed at the time the exploratory
borings were drilled. Further assumption has been made that the limited exploratory borings, in relation both to
the areal extent of the site and to depth, are representative of conditions across the site. It is also recommended
that we be given the opportunity to review all plans for the project in order to comment on the interaction of soil
conditions as described herein and the design requirements.

Our professional services have been performed, our findings obtained and our recommendations prepared in
accordance with generally accepted engineering principles and practices.

11
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INVESTIGATIVE PROCEDURES

SOIL TEST BORINGS

Soil drilling and sampling operations for borings B-1 and B-2 were conducted in accordance with ASTM
Specification D-1586. The borings were advanced by mechanically turning continuous hollow stem auger flights
into the ground. At regular intervals, samples were obtained with a standard 1.4 inch I.D., 2.0 inch O.D.
splitspoon sampler. The sampler was first seated 6 inches to penetrate any loose cuttings and then driven an
additional foot with blows of a 140-pound hammer falling 30 inches. The number of hammer blows required to
drive the sampler the final foot is the "Standard Penetration Resistance". The penetration resistance, when
properly evaluated, is an index to the soil's strength, density and behavior under applied loads. The soil
descriptions and penetration resistances for each boring are presented on the Test Boring Records in the
Appendix.

SOIL CLASSIFICATION

Soil classifications provide a general guide to the engineering properties of various soil types and enable the
engineer to apply his past experience to current problems. In our investigation, jar samples obtained during
drilling operations are examined in our laboratory and visually classified by the geotechnical engineer in
accordance with ASTM Specification D-2488. The soils are classified according to the AASHTO or Unified
Classification System (ASTM D-2487). Each of these classification systems and the in-place physical soil
properties provides an index for estimating the soil's behavior.

ATTERBERG LIMITS TEST

Portions from representative soil samples obtained during drilling operations were selected for Atterberg Limits
tests. The Atterberg Limits are indicative of the soil’s plasticity characteristics. The liquid limit is the moisture
content at which the soil will flow as a heavy viscous fluid and is determined in accordance with ASTM
Specification D-4318. The plastic limit is the moisture content at which the soil begins to lose its plasticity and is
determined in accordance with ASTM Specification D-4318.

NATURAL MOISTURE

Portions from representative soil samples obtained during drilling operations were selected for Natural
Moisture Content tests. The Natural Moisture Content Test determines the water content of soils by drying
into an oven with a standard drying temperature of 110 °C. The lost of mass drying the sample, determines
the water content into the soil. The water content of the sample is calculated in percentage. The water
content of soils (natural moisture) is determined in accordance with ASTM Specification D-2216.

MODIFIED PROCTOR TEST

Bulk samples were obtained from the pavement area test borings. A Modified Proctor compaction test (ASTM D
1557) was performed on this soil to determine its compaction characteristics, including its maximum dry density
and optimum moisture content.
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INVESTIGATIVE PROCEDURES (CONTINUED)
CALIFORNIA BEARING RATIO TEST

The results of the compaction testing described above were utilized in compacting samples for the laboratory
California Bearing Ratio tests. The California Bearing Ratio, abbreviated as CBR, is a punching shear test. It
provides data that are a semi-empirical index of the strength and deflection characteristics of a soil that has been
correlated with pavement performance. This correlation has resulted in the establishment of design curves for
pavement thickness.

The test is performed on a 6-inch diameter, 5-inch thick, disc of compacted soil which is confined in a steel
cylinder. The specimens are first tested immediately after compaction and then soaked for four (4) days to
simulate a saturated pavement subgrade.

A 1.95-inch diameter piston is forced into the soil at a standard rate and the resistance of the piston
penetration is measured. The CBR is the ratio expressed as a percentage of the load at 1.0-inch piston
penetration compared to the load required to produce the same penetration in a standard crushed stone.
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State of DE Division of Facilities Management| Date Completed:

: June 10, 2013

07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\B-1.bor

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: 1 25.5 feet
(7]
Q
°
[S]
ot £
] o ©
[T [$) —
£ | suf T P &
g | Elev DESCRIPTION 3 3 2 2 Remarks
[} 245 n ® o
o o| 3 n o
0— 245
4 Brown, wet, loose, fine to medium SAND, with 1 2044 Scale 1" ~ 7.75 feet
ol 505 |SOME silt, little clay
. Brown, wet, loose, fine to medium SAND, with Approximately 12 inches of organic
4205 | little silt, little clay 2-4-6 geoarln(? so::awas encountered at the
. rouna surtace.
6—t 18.5 | Orange-brown “wet, very loose to loose, fine to
| P . ! 3 2-3-2 Groundwater was encountered at 14
8l 165 coarse SAND, with little silt, trace fine gravel during drilling operations.
10— 145 245 Boring caved in at 13.6 feet.
12125 | o _
. Orange-brown, saturated, loose, fine to coarse
14—-10.5 | SAND, with some silt m 434
16——- 85 Orange-brown, wet to saturated, medium stiff,
17 silty CLAY, with trace fine sand
18— 65 Light brown to orange-brown, saturated, loose to
i medium dense, fine to coarse SAND, with some
20—L 45 |silt, trace clay 4-5-8
22—+25 | o _ o _
b Orange-brown, saturated, medium dense, fine
24— 5 SAND, with some silt, trace fine gravel I——7—| 467
26—-1--1.5 | Boring terminated at 25.5 feet.
28— -35
30—-55
32—-75
34— -95
36— -11.5
38— -135
40— -155
42—+ -17.5
44— -195
46— -215
48— -235
50— -25.5
52—
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LOG OF BORING B-2
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State of DE Division of Facilities Management| Date Completed:

: June 10, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: :20.5 feet
(72}
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[S)
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o) ; ©
[T o —
€ | surt g z g
£ | Elev. DESCRIPTION g ] g 2 Remarks
[0} 23.75 [%2] @ o
(=] o =] (7] o
0—+ 2375 - -
i Brown, wet, loose, silty, fine to medium SAND, 1 2.0.3.4 Scale 1" ~ 7.75 feet
21 2175 with trace clay '
4 _Ora_ngeTer\;m,Tvet',_ medium dense, fine to Approximately 12 inches of organic
4—-19.75 | coarse SAND, with some silt, trace fine gravel 356 Zea”“c? 5°r'f' was encountered at the
- round surtace.
6 177e _érc;l_vn,'Tvet,_ioo;e, ﬁe?‘; n;dian §ANB, vﬁh B 3-3-5 Groundwater was encountered at 14
8—-- 15.75 some silt during drilling operations.
7  Brown Goang;br;wrrlocge,ﬁne—ta coarse Bori din at 13 feet
10— 13.75 | SAND, with some silt, trace clay 346 oring caved in at 13 feet.
12—+
§ Light brown, wet to saturated, medium dense, fine
14— 9.75 | to medium SAND, with trace silt IZI 477
16— 7.75
18— 5.75 —6ra—ngeTbr6;A-m,_satGFate—d, medium dense, fine to
b coarse SAND, with some silt, trace clay
20-13.75 - - | 6 | 4-6-8
i Brown, saturated, medium dense, fine to medium
B SAND, with trace silt ’
22— 175 h -
J Boring terminated at 20.5 feet.
24— -25
26— -2.25
28— 4.25
30— -6.25
321 -8.25
34—--10.25
36— -12.25
38— -14.25
40—--16.25
42— -18.25
44— -20.25
46— -22.25
48— -24.25
50— -26.25
52—
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State of DE Division of Facilities Management| Date Completed: : June 8, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: - : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: 1 20.5 feet
1723
Q
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[3]
© £
(] 5 ©
w @) 2 )
£ Surf. I k) o
g | Elev DESCRIPTION %1 8 g 2 Remarks
o 245 é %] @ K=}
a ol S »n o
0— 245 -
i Brown, wet, very loose, fine to medium SAND, 1 2243 Scale 1" ~ 7.75 feet
2t 25 with some silt, trace clay . '
7 _Bro—\Tvn,Tvet,— méﬁiur?déﬁse,_ ﬁn;to_ﬁ"lecﬁum—SAﬁD, Approximately 12 inches of organic
4—205 | with little silt, trace fine gravel lZl 4-7-5 bearing soil was encountered at the
4 ground surface.
6t 185 [Orange-brown “wet, medium dense, fine to
| h PR . ! 5-6-7 Groundwater was encountered at 19
I P medium SAND,_ with little silt, trace clay E”j during drilling operations.
1 0_‘_ 145 589 Boring caved in at 18 feet.
124125 | o
N Brown-gray, wet, very stiff, clayey SILT
—+ 105 -
14 i Orange-brown, moist, very dense, fine to medium | 5 I 21-33-43
SAND, with little silt
16— 8.5
18—65 | Light gray and ‘orange-brown, medium dense, fine
b to medium SAND, with little silt, little clay (mottled)
2045 ! 6 | 10-20-30
7 Boring terminated at 20.5 feet.
22—1+25
24—+ 5
26— -1.5
28— -35
30— -55
32175
34— 95
36— -11.5
38— -135
40— -155
42—--175
44— -195
46— -21.5
48—--235
50— -25.5
52—
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State of DE Division of Facilities Management| Date Completed: : June 13, 2013
312 West Main Street, Suite 300 Logged By: :J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: £ 20.5 feet
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£ | Eev DESCRIPTION 3 3 g g Remarks
[0} 215 0 @ o
o | O »n o
0215 - -
J Brown, wet, loose, fine to medium SAND, with 1 4-3-4-4 Scale 1" ~ 7.75 feet
2l 195 |some silt, trace clay '
A _Brovvn,WetT— me_diunT de_nseT’ﬁne_toa)aEe §:°‘N_D, Appr.oxima.tely 12 inches of organic
4—175 | with some silt iZl 6-5-6 bearing soil was encountered at the
1 ground surface.
— 155
6 ] 3-9-5 Groundwater was encountered at 13
g— 135 | Orange-brown, wet, medium dense, fine to during drilling operations.
J \medium SAND, with somesilt 7 ) .
10—+ 115 | Light brown, wet, médium sfiff, silty CLAY, with / 235 Boring caved in at 10 feet.
. trace fine sand / Laboratory Test Results
12—+ 95 / CH
- Sample No. 4
14— 75 From 9 to 10.5 feet
16—t 55 Orange-brown, saturated, medium dense, fineto [ Atterberg Limits
i medium SAND, with some silt
18—+35 [ Gray and orange-brown, saturated, medium :;'gl:,fiicii";::ex - gg
. dense, fine to medium SAND, wtih some clay, Nt [XA aisture = 30.0%
20—+ 15 | trace silt | 6 | 3513 aturel Voisture = 7.7
b Boring terminated at 20.5 feet.
22— -5
24— -25
26— -4.5
28— 6.5
30—+ -85
32— -105
34— -125
36— -145
38— -16.5
40— -185
42— -20.5
44— -225
46— -24.5
48— -265
50— -28.5
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HYNES  HYNES
ﬂ%? &
ASSOCIATES

LOG OF BORING B-5

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed: - June 8, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: : 20.5 feet
@ —
7]
El 2
= £ 3]
£ Surf. T f‘! 2 g'
£ | Eev DESCRIPTION | 8|8 2 3 Remarks
o, 225 (2] © ] o)
(a] ol o (7] o 14
0— 225 -
] Brown, wet, loose, fine to medium SAND, 1 2.5.4-3 19 | Scale 1" ~ 7.75 feet
2205 with some silt, trace clay, trace fine gravel
4 TBroTvn,Tvetjoo-s—e, fine to coarse SKN[ST - Appr'oxima.tely 12 inches of organic
41185 | with some silt, trace fine gravel IZ] 2-3-6 16 | bearing soil was encountered at
. the ground surface.
6-116.5 | Orange-brown, wet, medium dense, fine to
i P . ! 7-7-8 18 Groundwater was encountered at
8— 145 coarse SAND, with some silt |I| 14 during drilling operations.
7 Boring caved in at 13.5 feet.
10— 125 _ -4 9-11-18 15
0 i Gray-brown, saturated, medium dense, fine -
12—t 105 |tocoarse SAND, with some silt, little fine to
] |coarse gravel (decomposing rock) _
14—} 85 | Orange-brown, saturated, dense, fine to
i coarse SAND, with little silt [5]| e 18
16— 6.5
18—+ 45 | Brown-white, sa_turaied:/er—déEseT fineto
. medium SAND, with trace silt SP
20—+ 25 | 6 l 15-31-45 18
b Boring terminated at 20.5 feet.
2215
24— -15
26— -35
28— 5.5
30—-75
32—+ 95
34— -11.5
36— -13.5
38— -15.5
40— -175
42—--195
44— 215
46— -23.5
48— -255
50— -27.5
52—




07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\B-6.bor

HYNES HYNES
% &
ASSOCIATES

LOG OF BORING B-6

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed: : June 8, 2013
’ 312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: : 25.5 feet
[%2]
[0}
=
[$)
D £
(G} o ©
w [$) —
£ Surf. 5 % g
< [+ (7] e 17
£ | Elew DESCRIPTION s| 3 g 2 Remarks
[ 225 n © o
o Oo| D n o
0—225
i Sz&wgé n\qlgg i:2ery loose, fine to coarse SAND, 1 3223 Scale 1" ~ 7.75 feet
2— 205
. Brown, wet, medium dense, fine to coarse SAND, Approximately 12 inches of organic
4-+185 | with some silt, trace fine gravel 366 g‘::;‘r'l‘g:;'f'a‘gzs encountered at the
6—_- 165 6-8-9 Groundwater was encountered at 15
8 145 during drilling operations.
7 At compeltion water was at 14.5 feet;
10— 125 . 10-14-12 C )
0] Gray, wet to saturated, very stiff, silty CLAY, El boring caved in at 16.5 fest.
12—t 105 with some fine to medium sand (mottled)
14— 85
J |Z| 7-26-33
16—t 6.5 Orange-brown, saturated, very dense, fine to
17 medium SAND, with some silt
18— 45
20_-._ 25 III 26-30-40
22— 5
24— 1.5
i l 7 | 21-29-37
26— -35 | Boring terminated at 25.5 feet.
28— -5.5
30—+ -75
32— -95
34—+ -115
36— -13.5
38— -156.5
40— -17.5
42—--195
44— -215
46— -23.5
48— -25.5
50— -27.5
52—




HENES

HYNES
&

ASSOCIATES

LOG OF BORING B-7

(Page 1 of 1)
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State of DE Division of Facilities Management| Date Completed: : June 8, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: : 50.5 feet '
7]
[0
<
o 2
3 ; ©
w S =
£ | sur. 2 z g
£ | Elev DESCRIPTION % 8 e 2 Remarks
o 20.25 (%] ® o
[a] o D 7] o
01202 Brown wet, loose, fine to medium SAND, with
J , wet, ) i , Wi A "
21 18.25 little to some silt, trace clay ! 4433 Scale 1"~ 7.75 feet
] Approximately 12 inches of organic
4—16.25 6-4-4-4 bearing soil was encountered at the
4 ground surface.
6 14.25 | Brown and gray, wet, very stiff, silty CLAY, with _
. some fine to medium sand (mottled) 7 5-7-14 dGJ?z"%"‘r'ifl?:r wasr‘:'t'.g'r’]‘;"te’ed at1s
8—F 12.25 / CH ing drifling operations.
7] / At compeltion water was at 9 feet;
10— 10.25 4 16-16-15 - A
0] Brown, wet, dense, fine to coarse SAND, with T SM boring caved in at 13 feet.
121 825 [\SOMeE silt, litle fine to medium gravel, trace clay / Laboratory Test Results
i Orange-brown, wet to saturated, very stiff to /
14—} 625 | stiff, silty CLAY, with trace fine sand / CH Sample No. 3
- / El 6-4-7 From 6 to 7.5 feet
16— 4.25
] // Atterberg Limits
18-1225 —(_)ra_ngeTbra\“Nn,_satEatéa, dense to very ¢ dense, L
] fine to medium SAND, with trace silt E 61618 ";'I‘;Ls":i’c'i;;'?:;ex - gg
20 -:- 2 _ Natural Moisture = 20.0%
22—_'- -1.75 SP
24— -3.75
i 19-27-37
26— -5.75
28— -7.75 [ Orange-brown, saturated, dense, fine to coarse :
1 SAND, with trace silt, trace fine gravel
30— -9.75 : SP 10-20-30
32175 _ _ _ _ o
7 Orange-brown, saturated, very dense, fine to
34— -13.75 | medium SAND, with trace silt SP [Zl 25.28.36
S4BT — — - = — = = = = = — —
36 i Orange-brown, saturated, very dense, fine to
38—} 1775 coarse SAND, with little silt, trace fine gravel
7 SP/SM
40— -19.75 16-21-28
42— -2175| o
1 Brown, saturated, very dense, fine to coarse
44— -23.75 | SAND, with trace silt
i SP 18-23-32
46— -25.75
48—t -27.75 [ Orange-brown, saturated, dense, fine to coarse
- SAND, with some silt SM
50— -29.75 | 12 I 19-24-30
52 . Boring terminated at 50.5 feet.
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State of DE Division of Facilities Management| Date Completed: : June 13, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: 1 25.5 feet
7]
[0]
ey
[S]
ot £
2 . © '
w O 2 o)
£ Surf, T o Q.
£ | Elev. DESCRIPTION 3 81 g g Remarks
o) 20.5 0 ] °
o (O] o (7)) m
00— 205
J Dark brown to brown, saturated, very soft, silty 1 2.2.9.2 Scale 1" ~ 7.75 feet
ol 185 CLAY, with some fine to medium sand CL-ML cale otee
i _Oré_r; a)r&'vn;vet’_soﬁ sil_ C—L A.Y_, wﬁ‘ Iftﬁe - VvV Approximately 18 inches of organic
4L 165 |fina sgand ty & CH 2-23 bearing sorifl was encountered at the
N /1 ground surface.
6— 145 | Orange-brown, wet, soft, silty CLAY, with some
| AR ! ! ' 3 2.3-2 Groundwater was encountered at 14
8- 125 fine to medium sand / CH during drilling operations.
- [Light gray, wet to saturated, medium stiff, clayey Boring caved in at 8 feet.
10— 105 | SILT, with some fine sand E 2-3-4 g
T Laboratory Test Results
12— 85
7 Sample No. 2
14—-65 From 3 to 4.5 feet
_ MH II' 2-4-4
16— 45 Atterberg Limits
18—} 25 LiqudLimit= 73
] Plasticity Index = 46
20—t 5 | 6 10-19-21 Natural Moisture = 24.0%
7 Orange-brown, saturated, dense, fine to medium
22—+-1.5 | SAND, with some silt, trace clay
24—--35
. | 7 l 7-21-18
26—-55 | Boring terminated at 25.5 feet.
28— -7.5
30—+ -9.5
32— -11.5
34— -135
36— -15.5
38— -17.5
40— -19.5
42— -21.5
44— -235
46—- -25.5
48— -27.5
50— -29.5
52—
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State of DE Division of Facilities Management| Date Completed:

: June 13, 2013

07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\B-9.bor

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: :20.5 feet
1723
()
e
[$]
ot 1=
[0} 5 (o]
. (=] —
£ | surf % z g
£ | Eev DESCRIPTION % 8| g 2 Remarks
o, 19.25 %) I o
o o| > n o
0 1925 Brown, wet, very loose, clayey, fine to medi
i , wet, , clayey, fine to medium 5. "
5L 17,25 | SAND, with trace sil ! 2223 | Scale 1"~ 775 feet
_ Approximately 12 inches of organic
411525 -2 3-4-5 bearing soil was encountered at the
4 e e - e e e — _ —_ = ground surface.
6—1 13.25 Orange-brown, wet, medium dense, fine to
| medium SAND, with some silt, trace fine gravel 5.6-6 Groundwater was encountered at 15
8—111.25 during drilling operations.
. —(-)ra_nge_-l')rc;vn,_sataatai, nTedEmFen?e, fine to At completi ter t 10 feet;
10—+9.25 | medium SAND, with some silt T ved nat 130t
12—+725 | _ _ _ _ o _ _
T Light gray, saturated, medium stiff, clayey SILT,
14— 5.25 | with trace fine to medium sand (mottied)
4 MH E' 3-34
16— 3.25
18— 125 |[Light brown, saturated “dense, fine SAND, with M
b some silt, trace cla
20—-75 I Y | 6 | 7-21-19
b Boring terminated at 20.5 feet.
22— -2.75
24— -4.75
26— -6.75
28— -8.75
30— -10.75
32— -12.75
34— -14.75
36— -16.75
38— -18.75
40— -20.75
42— -22.75
44— -24.75
46— -26.75
48— -28.75
50— -30.75
52—
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State of DE Division of Facilities Management| Date Completed:

: June 13, 2013

07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\B-10.bor

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: 1 25.5 feet
[7:]
()]
°
Q
“— [
3 ' ©
= Surf. T ) Q
K= o 0 a [
§ | Elv. DESCRIPTION 3| 8 g 2 Remarks
o) 17.75 7] G o
[a] o > » 0
0—17.75 -
| Dark brown to brqwn, wet, loose, SILT, with ML 1 3.3-4-4 Scale 1" ~ 7.75 feet
oL 4575 | SOMe fine to medium sand
4 "Oran eTbrc-JWn,_weﬂoo-;e,Fne-E medium gANTD, Approximately 18 inches of organic
4—+13.75 | with sgome clay, trace silt 2-4-3 bearing soil was encountered at the
_ ground surface.
66— 11.75 _Grég wet _sttT:Ia;éy-S_lLT_wﬁ trace fine to -
i A ! ! ! -3 2-2-3 Groundwater was encountered at 10
8— 9.75 medium SAND (motied) MH during drilling operations.
T _Ora—l;ged-t.Jr(;I—vn,—Weﬁo S_atuatea,- m;dllrr;‘ Sﬁf, - At completion water was at 10 feet;
10—+ 7.75 | clayey SILT, with some fine to medium sand MH a3 boring Caved in ot 13 foet. '
12—+575 |  _ o o Laboratory Test Results
b Light brown, wet, medium stiff, clayey SILT, with
14—3.75 | trace to litle fine to medium sand Sample No. 3
4 El 3-3-3 From 6 to 7.5 feet
16— 1.75
i MH Atterberg Limits
18—+-25
i Liquid Limit = 75
20— -2.25 EI 6-4-9 Plasticity Index = 32
i Orange-brown, saturated, medium dense, fine to S Natural Moisture = 46.2%
i medium SAND, with some silt SM
22425 | U L _ — — — — Sample No. 4
N Orange-brown, saturated, medium dense, fine to From 9 to 10.5 feet
24— -6.25 | medium SAND, with little silt SM I———I
. 7 6-5-9 Atterberg Limits
26— -8.25 | Boring terminated at 25.5 feet.
5 Liquid Limit = 68
28— -10.25 Plasticity Index = 35
A Natural Moisture = 33.1%
30— -12.25
32— -14.25
34— -16.25
36— -18.25
38— -20.25
40— -22.25
42— -24.25
44— -26.25
46— -28.25
48— -30.25
50— -32.25
52
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HYNES HYNES
% &
ASSOCIATES

LOG OF BORING G-1

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed: : June 8, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : M. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger and HSA (Mobile B-47 HD)
Project No.: JDH-10/13/263 Total Depth: 1 12 feet
(7]
()
=
Q
S £
(0} ) o
w o 2 @
£ Surf. I ) o
= o ()] % 73
£ | Elev. DESCRIPTION 3| 8 g 2 Remarks
o, 17.0 %] © kel
o ©o| S »n o
00— 17 —
i Dark brown, wet, fine to coarse SAND, with little 1 Scale 1" ~ 7.75 feet
2115 silt, trace clay
i Brown, wet, fine to coarse SAND, with some silt, 2 - Approximately 18 inches of organic
4— 13 little fine gravel, trace clay bearing soil was encountered at the
g Brown, wet, fine to coarse SAND, with little silt, ground surface.
6— 11 trace clay, trace fine gravel / 4 —
- Groundwater was encountered at 7.5
1 .| Brown, wet to saturated, fine to coarse SAND, 5 - during drilling operations.
89 with trace silt
7 White-brown, saturated, dense, fine to coarse 6 12-20-23-27 Laboratory Test Results
107 SAND, with some silt, little fine to medium gravel ; 1118.24.30
125 Brown, saturated, very dense, fine to medium TEEE | Sample No. 5
i SAND, with little silt From 6.5 to 8 feet
143 Boring terminated at 12 feet. Natural Moisture = 21.0%
16— 1
18— -1
20— -3
2215
24— -7
26— -9
28— -1
30— -13
32— -15
34— 17
36— -19
38— -21
40— -28
42— -25
44— -27
46— -29
48—t -31
50— -33
52—
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HYNES HYNES
@ &
ASSOCIATES

LOG OF BORING G-2

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 11, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 4 feet
K] .
W (<]
£ | surf. g 2
£ | Elev DESCRIPTION g a g Remarks
[ 21.75 [} @©
o o S )]
00— 21.75 -
i | Brown, wet, silty, fine to coarse SAND 1 Scale 1" ~ 7.75 feet
21 19.75 | Orange-brown, wet, fine to medium SAND, with some
4 silt, trace clay, trace fine gravel 3 Approximately 12 inches of organic
4—17.75 | Orange-brown, wet, fine SAND, with some silt bf:::‘g ssl?:f'a‘z:s encountered at the
6 ] 1575 Boring terminated at 4 feet. 9 '
i ' Groundwater was not encountered
8—' 13.75 dunng augering operatlons.
10— 11.75
12— 9.75
14— 7.75
16— 5.75
18— 3.75
20— 1.75
22— -25
24— -2.25
26— -4.25
28— -6.25
30— -8.25
32— -10.25
34— -12.25
36— -14.25
38— -16.25
40— -18.25
42— -20.25
44—+ -22.25
46— -24.25
48— -26.25
50— -28.25
52—
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State of DE Division of Facilities Management| Date Completed:

:June 11, 2013

07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\P-1.bor

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: :D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: 1 6 feet
g
w o
£ Surf. % z
% Elev. DESCRIPTION 3 8 g- Remarks
[0 235 175 ©
(=] O o] 2]
0— 235 - _ _
J Dark brown, wet, fine to medium SAND, with some silt 1 || scale 1" ~ 7.75 feet
2-1 215 | Orange-brown, wet, fine to medium SAND, with little 2 ] ) ) _ .
] to some silt Approxnmatetly 1 3 |rtui:es of organu;:,f bearing soil
4= 195 | Orange-brown, wet, fine to coarse SAND, with some 3 || Wes encountered atine ground suriace.
6— 175 silt, trace fine gravel :S Groundwater was not encountered during
1 Brown, wet, fine to coarse SAND, with some silt, little augering operations.
8-l 155 fine to medium gravel
1 77 | Boring terminated at 6 feet. Laboratory Test Results
10— 135 Sample No. 3
] From 4 to'5.5 feet
12—+ 1156
7 Natural Moisture = 5.0%
14— 95
1675
18—55
20— 35
22415
24— -5
26— -25
28— -4.5
30— 6.5
32-1-85
34—+ -105
36— -12.5
38— -14.5
40— -16.5
42—--185
44— -205
46— -22.5
48— -245
50— -26.5
52—
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HYNES HYNES
% &
ASSOCIATES

LOG OF BORING P-2

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

:June 11, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
E .
w Q =}
£ | surf. z z
£ | Elev. DESCRIPTION | 8 a Remarks
o § Q £
[} 225 [} @
o o| O »
0225 - -
| Dark brown, wet, silty, fine to medium SAND 1 Scale 1" ~ 7.75 feet
2-120.5 | Orange-brown, wet, fine to coarse SAND, with some 2 ) ) ) o
- silt, trace to little fine gravel Approximately 18 inches of organic bearing soil
4—+ 185 was encountered at the ground surface.
6—16.5 | Orange-brown, wet, fine to coarse SAND, with some Sjozgngte;r ::n:m encountered during
. to little silt gering operations.
8-T 145 | Boring terminated at 6 feet.
10— 125
12— 105
14— 85
16— 6.5
18— 4.5
20125
22—+ 5
24—-15
26— -35
28— 6.5 .
30—-75
32195
34— -11.5
36— -13.5
38— -156.5
40— 175
42— -195
44— -215
46— -23.5
48— -25.5
50— -27.5
52—
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HYNES HYNES
% &
ASSOCIATES

LOG OF BORING P-3

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 11, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 | Total Depth: : 6 feet
o .
o o
c Surf. % E
£ | Elev. DESCRIPTION % 3 g Remarks
@ 17.75 an ©
a o =) n
0— 17.75 b -
| Dark brown, wet, silty, fine SAND 1 Scale 1" ~ 7.75 feet
2—15.75 | Orange-brown, wet, fine SAND, with some silt, trace P
] clay Approximately 18 inches of organic bearing soil
4'_' 1375 | Light brown, wet, fine to coarse SAND, with trace to P encountered at the ground surface.
6— 11.75 little silt, little fine gravel 7S Groundwater was not encountered during
i Boring terminated at 6 feet. augering operations.
8—19.75
10— 7.75
12— 5.75
14— 3.75
16— 1.75
18— -25
20— -2.25
221 -4.25
24— -6.25
26— -8.25
28— -10.25
30—-12.25
32— -14.25
34— -16.25
36— -18.25
38— -20.25
40— -22.25
42— -24.25
44— -26.25
46— -28.25
48— -30.25
50— -32.25
52—
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HYNES  HYNES
&

ASSOCIATES

LOG OF BORING P-4
(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 11, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: :D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
3 .
[ (<]
£ Surf. % z
£ | Elev. DESCRIPTION % ] g Remarks
@ 21.0 7] S
[a] o o [77]
021 - -
i Dark brown, wet, silty, fine to medium SAND 1 Scale 1" ~ 7.75 feet
2119 Orange-brown, wet, fine to medium SAND, with some 2 .
~ silt Approximately 18 inches of organic bearing soil
4-17 Orange-brown, wet, fine to medium SAND, with some was encountered at the ground surface.
6— 15 silt, trace fine gravel Groundwater was not encountered during
i Orange-brown, wet, fine to coarse SAND, with some augering operations.
gL 13 silt, trace fine gravel, trace clay (mottled)
J Boring terminated at 6 feet. Laboratory Test Results
10— 11 Sample No. 2
7 From 1.5 to 3.5 feet
12—+9
- Natural Moisture = 9.8%
1447
16—5
18—3
201
22—+ -1
24— -3
26— -5
28— -7
30—+-9
32— -1
34— 13
36— -15
38— -17
40— -19
42— -21
44— -23
46— -25
48— -27
50— -29
52—
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HYNES  HYNES
&

ASSOCIATES

LOG OF BORING P-5

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 11, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
E] .
w (&) =}
£ Surf. T z
g | Elev DESCRIPTION g 8 g Remarks
[0) 27.25 [} ]
(o] (0] D> n
02725 - - - -
i Dark brown, wet, fine to medium SAND, with some silt 1 Scale 1" ~ 7.75 feet
2 2525 | Orange-brown, wet to saturated, fine to coarse
4 SAND, with some silt, trace fine gravel 2 Approximately 15 inches of organic bearing soil
4} 23.25 was encountered at the ground surface.
6—-- 21.25 Groundwater was not encountered during
| Boring terminated at 6 feet. augering operations.
8—_- 19.28 Laboratory Test Results
10— 17.25 Sample No. 4
7] From 5.5 to 6 feet
12— 156.25
- Natural Moisture = 8.3%
14— 13.25
16— 11.25
18—-9.25
20— 7.25
22—+5.25
241325
26— 1.25
28— -75
30— -2.75
32— -4.75
34— -6.75
36— -8.75
38— -10.75
40— -12.75
42— -14.75
44— -16.75
46— -18.75
48— -20.75
50— -22.75
52—
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HYNES  HYNES
% &
ASSOCIATES

LOG OF BORING SWM-1
(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 10, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : J. Briddell
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
3
w 1) S
£ Surf. T z
£ | Elev DESCRIPTION g a3 g Remarks
o 17.0 %] ©
(] (0] > n
0—17 -
a 7.5 YR 4/4 Dark brown, wet, fine to medium SAND, 1 Scale 1" ~ 7.75 feet
215 with some silt, trace clay (Sandy loam)
i 7.5 YR 4/6 Strong brown, wet, fine to coase SAND, 2 1| approximately 18 inches of organic bearing soil
413 with little silt, trace clay (Loamy sand) A 3 was encountered at the ground surface.
. 7.5 YR 5/8 Strong brown, wet, fine to coarse SAND, g vy )
6 11 with little silt (Loamy sand) i R Gmuqdwater w?s not encountered during )
1 7.5 YR 5/8 Strong brown, wet, medium to coarse augsring operalions.
8—9 SAND, with little silt, trace gravel (Loamy sand)
T Boring terminated at 6 feet.
107
12—5
14—3
16—+ 1
18— -1
20— -3
22—1+-5
24— -7
26— -9
28— -1
30— -13
32— -15
34— 17
36— -19
38— -21
40— -23
42— -25
44— -27
46— -29
48— -31
50— -33
52—
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HYNES HYNES
&

ASSOCIATES

LOG OF BORING SWM-2

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed: : June 10, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: + J. Briddell
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
‘&": ’ S
0 o
£ Surf. T z
g | Eev. DESCRIPTION 1l 8| e Remarks
[0 19.0 é [72] ]
(o] o| > (%]
019 - '
i 10 YR 4/3 Dark brown, wet, fine to medium SAND, 1 Scale 1" ~ 7.75 feet
o7 with some silt, trace clay, trace fine gravel (Loamy 2
i sand) Approximately 12 inches of organic bearing soil
4—-15 7.5 YR 5/8 Strong brown, wet, fine to medium SAND, 3 was encountered at the ground surface.
i with some silt, trace fine gravel (Loamy sand)
6—13  |\7.5 YR 5/8 Strong brown, wet, fine to coarse SAND, 4 || Groundwater was not encountered during
§ with some silt, trace fine gravel (Loamy sand) augering operations.
8—r 1 7.5 YR 4/6 Strong brown, wet, fine to coarse SAND,
5 with some silt, trace fine gravel (Loamy sand)
10— 9 Boring terminated at 6 feet.
12—+7
14—5
163
18— 1
20— -1
22— -3
24— 5
26— -7
28— -9
30— -1
32— -13
34— -15
36— -17
38— -19
40— -21
42-F 23
44— -25
46— -27
48— -29
50— -31
52—
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(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 11, 2013

07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\SWM-3.bor

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : D. Hynes
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 9.5 feet
g
i o
£ Surf. % z
£ | Elv DESCRIPTION % 8| g Remarks
[ 20.75 [} ©
(=] O] =] %]
0— 20.75 - -
| 10 YR 3/3 Dark brown, wet, silty fine to medium SAND 1 Scale 1" ~ 7.75 feet
21 1875 (Sandy loam)
i 7.5 YR 3/4 Brown, wet, fine to medium SAND, with 2 Approximately 18 inches of organic bearing soil
4} 16.75 \some silt, trace clay (Loamy sand) was encountered at the ground surface.
E 7.5 YR 5/8 Strong brown, wet, fine to coarse SAND, 8 .
6— 14.75 \with some silt (Loamy sand) g Groundwater w?s not encountered during
N 7.5 YR 4/6 Strong brown, wet, fine to coarse SAND, augering operations.
8- 12.75 |\with some silt, little fine to medium gravel, trace clay 6
- (Loamy sand) 7
10-110.75 |7 5 YR 5/8 Strong brown, wet, fine SAND, with some
T ilt (Loamy sand)
121875 17°5YR 4/6 Strong brown, wet, fine to medium SAND,
] with some silt, little fine to coarse gravel (Loamy
14— 6.75 and)
16-) 475 | Boring terminated at 9.5 feet.
18— 2.75
20— .75
22— -1.25
24— -3.25
26— -5.25
28— -7.25
30— -9.25
32— -11.25
34— -13.25
36— -15.25
38— -17.25
40— -19.25
42— -21.25
44— -23.25
46— -25.25
48— -27.25
50— -29.25
52—




07-10-2013 J:\Mtech 2010\Delaware State Police Troop 3-13263\SWM-4.bor

HiNES
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HYNES
&

LOG OF BORING SWM-4

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed: : June 10, 2013
312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : J. Briddell
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
E :
w [$) 2]
£ Surf. T z
£ | Elev. DESCRIPTION 3 ] g Remarks
@ 19.25 %] @
[a] o ] 7]
0— 19.25 - -
i 10 YR 4/3 Dark brown, wet, silty fine to medium 1 Scale 1" ~ 7.75 feet
oL 4705 SAND, trace fine gravel (Loamy sand) 2 ’
i 7.5 YR 4/6 Strong brown, wet, fine to coarse SAND, Approximately 12 inches of organic bearing soil
41 1525 [\with little clay, little silt (Sandy clay loam) 3 || was encountered at the ground surface.
. 7.5 YR 5/8 Strong brown, wet, silty CLAY, with trace / /| cH 4 .
6—t 13.25 |\fine sand (Silty clay loam) - / aGJ°::gW2‘e; r‘;’ggﬂ?‘ encountered during
. 7.5 YR 6/2 Pinkish gray, wet, silty CLAY (Silty clay gering o :
8-1 11.25 |{loam) (mottled) Laboratory Test Results
7 Boring terminated at 6 feet.
10— 9.25 Sample No. 4
1 From 4.5 to 6 feet
12— 7.25
] Atterberg Limits
14— 525
4 Liquid Limit = 73
16— 3.25 Plasticity Index = 41
R Natural Moisture = 30.5%
18—1.25
20— -75
22—--2.75
24— -4.75
26— 6.75
28— -8.75
30— -10.75
32—-12.75
34— -14.75
36— -16.75
38— -18.75
40— -20.75
42— -22.75
44— -24.75
46— -26.75
48— -28.75
50— -30.75
52—
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HYNES HYNES
&

ASSOCIATES

LOG OF BORING SWM-5

(Page 1 of 1)

State of DE Division of Facilities Management| Date Completed:

: June 10, 2013

312 West Main Street, Suite 300 Logged By: : J. Redding
Salisbury, Maryland 21801 Drilled By: : J. Briddell
Delaware State Police Troop 3 Drilling Method: : Hand Auger
Project No.: JDH-10/13/263 Total Depth: : 6 feet
F .
w (&) ]
= Surf. T %
T 2
£ | Elev. DESCRIPTION 3 a g Remarks
[0) 15.5 [2] ©
o ©o| > (7]
0155 ‘
i 10 YR 3/3 Dark brown, wet, fine to coarse SAND, 1 Scale 1" ~ 7.75 feet
21 135 with some silt, trace clay (Sandy loam) 2 ’
A 7.5 YR 4/6 Strong brown, wet, fine SAND, with some Approximately 12 inches of organic bearing soil
. K]
4115 |\clay, trace silt (Sandy clay loam) was encountered at the ground surface.
. 10 YR 6/6 Brownish yellow, wet, fine to medium 4 )
8- 95 N\SAND, with some silt, trace clay (Sandy loam) 5 SJ°:::WZ‘e’r"a"tai§n"s°t encountered during
b 10 YR 6/4 Light yellowish brown, wet, fine to medium gering opa '
8175 SAND, with some silt (Loamy sand)
10-L 55 Boring terminated at 6 feet.
12— 35
14—15
16—-5
18— -25
20— -4.5
22— 6.5
24— -85
26— -10.5
28— -125
30— -145
32— -165
34— -185
361 -20.5
38— -225
40— -245
42— -26.5
44— 285
46— -30.5
48— -325
50— -34.5
52—




EARTH PRESSURE REQUIREMENTS
FOR
BELOW GRADE WALLS (UNDRAINED)

Surcharge q\ Finished Grade —7
| Y \ Y Y Y Y Y

65Ho 34H, 63Hw |
<>
psf psf psf

A. Lateral Surcharge
B. Lateral Soil Pressure
C. Hydrostatic Pressure

1. Pressure diagram assumes undrained soil conditions.

2. Pressure diagram assumes at rest soil pressures on cantilevered walls or walls with one support level.

3. For backfill, use non-plastic SP or better quality material (ASTM D-2487).

4.A Compact backfill in maximum 8-inch loose lifts to 92 to 95 percent maximum dry density (ASTM D-15§7).
5. Use only light-duty hand operated compaction equipment within 10 feet of walls.

6. For surcharge q, consider the greater of the maximum expected construction equipment live loads or permanent
structure dead and live loads.

7. For temporary retaining walls used for excavation support, use 2/3 of the above values for lateral surcharge and soil
pressures. This reflects the active soil pressure condition.

32185 Beaver Run Drive * Salisbury, Maryland 21804 Scale: Not to Scale
410-546-6462 / Fax: 410-548-5346 DRAWN: JDH

%"N?ES JouN D. HYNES & ASSOCIATES, INC.  |Date:July10.2013

Earth Pressure Requirements for Below Grade Walls (Undrained)
Delaware State Police Troop 3
Dover, Delaware JDH-10/13/263-C

DWG. No.




EARTH PRESSURE REQUIREMENTS

2. Pressure diagram includes only loads resulting from backfill and surcharges.

4. Por backfill, use SP or better quality material (ASTM D-2487).

structure dead and live loads.

pressures. This reflects the active soil pressure condition.

6. Use only light-duty hand operated compaction equipment within 10 feet of walls.

FOR
BELOW GRADE WALLS (DRAINED)
Surcharge q
(where applicable)
Finished Grade
y
Y [ / Y /

Fil A
Wall Fabric
E

lement Around l«— | Backfill
Uniform SP or Better
Stone
Drain
A. B
Footing -~ <
Element T
VBl
b A d f : » 3‘
» 4 > A :II r T v
.5q 65H
Bsf i psf -

A. Lateral Surcharge Pressure
B. Lateral Soil Pressure

1. Pressure diagram assumes at rest soil pressures on cantilevered walls or walls with one support level.
3. This distribution assumes perimeter sub-drainage will be provided; therefore, hydrostatic pressure is not included.
5. Compact backfill in maximum 8-inch loose lifts to 92 to 95 percent maximum dry density (ASTM D-1557).

7. For surcharge q, consider the greater of the maximum expected construction equipment live loads or permanent

8. For temporary retaining walls used for excavation support, use 2/3 of the above values for lateral surcharge and soil

N Joun D, HyNES & ASSOCIATES, INC,  (Dater Julv 10,208

» 32185 Beaver Run Drive * Salisbury, Maryland 21804 Scale: Not to Scale
410-546-6462 / Fax: 410-548-5346 DRAWN: JDH

Earth Pressure Requirements for Below Grade Walls (Drained) DWG. No.

Delaware State Police Troop 3

Dover, Delaware JDH-10/13/263-D




HYNES JOHN D. HYNES & ASSOCIATES, INC.

N Geotechnical and Environmental Consultants
Monitoring Well Installation
Construction Inspection and Materials Testing
RECORD No: JDH-10/13/263 TEST TYPE: California Bearing Ratio (CBR) Test
MADE FOR: Becker Morgan Group TEST DATE: June 21, 2013

PROJECT: DE State Police Troop 3

LOCATION: P-2(10379) TEST METHOD: ASTM D-1883

DESCRIPTION: Brown, fine to coarse SAND, with some silt, trace fine to medium gravel

100
90 A
7 -
80 “
7
. v
70 u.
i — P
60 “
»
_ 50 w F
[72} 2
e ”
@ 40 a
(ld L L 7
17 Wid N pa
30 4 v ‘
Pl
- e
20 A
AT
10 —
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Penetration (in.)
Sample Condition: Soaked
Zero correction: ) 0.010 inches
Piston Penetration (inches): 0.1 0.2 Design
CBR Value: 1.6 21 2.1
Maximum Dry Density: 130.0 pcf
Optimum Moisture Content: 9.6 %
Dry Density of CBR Sample: 271.4 pcf
Moisture Content Before Soak: 12.8 %
Moisture Content After Soak: . 10.9 %
Top 1-in Layer After Soak: 11.8 %
Average Moisture Content After Soak: 1.4 %

JOHN D. S & ASSOCIATES, INC.
By:

321 eaver Run Dr&re, Salisbury, Maryland 21804
302-678-9718 ® Fax 302-678-9733




HYNES JOHN D. HYNES & ASSOCIATES, INC.

Geotechnical and Environmental Consultants
Monitoring Well Installation
Construction Inspection and Materials Testing

RECORD No: JDH-10/13/263 TEST TYPE: California Bearing Ratio (CBR) Test

MADE FOR: Becker Morgan Group v TEST DATE: June 21, 2013

PROJECT: Delaware State Police Troop 3

LOCATION: P-4 (10381) TEST METHOD: ASTM D-1883
" DESCRIPTION: Brown, fine to coarse SAND, with some silt, trace fine gravel
120
100 y -
> Vi
80 —
il ,/r
]

—~ 60 pir

= v 7

& 74

2 74

[O) A

=] AN

&»h 40 o d

Paly.
A
/,’/,
20 =4
7
// /’ -
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6
' Penetration (in.)
Sample Condition: Soaked
Zero correction: 0.020 inches
Piston Penetration (inches): 0.1 0.2 Design
CBR Value: 2.1 2.8 2.8
Maximum Dry Density: 126.7 pcf
Optimum Moisture Content: 9.9 %
Dry Density of CBR Sample: 260.3 pcf
Moisture Content Before Soak: 14.2 %
Moisture Content After Soak: 13.9 %
Top 1-in Layer After Soak: 14.9 %
Average Moisture Content After Soak: 14.4 %
~ JOHN D. S & ASSOCIATES, INC.
‘By:

321 eaver Run Dirive, Salisbury, Maryland 21804
302-678-9718 ¢ Fax 302-678-9733
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HYNES

Constant Head
Single Ring Infiltration Test

Tools and Supplies:

O 50 gallons of clean water per test O Driving Block and Cap

O One infiltrometer per test O Purge Pump and tubing

O One 12” ring per test O Battery

O Splash guard O Backhoe (for tests greater than 2 feet)

O Shovels Flat/Round O Gator/ATV (as necessary ,

O Hand Rake O Hand Auger (with extensions)

O Sledge Hammer [0 Supply bucket (1/2 inch PVC, tubing, funnel
extra valves.....)

Procedure:

A. Advance one soil boring at each test location. The boring should extend to groundwater.
Accurately measure depth to groundwater and depth of each soil change. Pay close
attention to soils for mottling. Contact office to determine test depth.

B. Excavate test pit to specified test depth. Test pit should be sloped or benched in
accordance with OSHA standards. (For safety two people will be onsite for tests deeper
than 4 feet).

C. Use Flat point shovel to grade bottom of test pit. Bottom of excavation should be flat but
not compacted. Check boring log to ensure that soil at bottom of excavation is soil
type to be tested.

D. Set up infiltrometer:

1. Setring at bottom of excavation.

2. Using driving block drive (ring) 2 to 4 inches into the ground.

3. Lightly tamp disturbed soil along inside and outside edges of ring. Do not

compact soil at the bottom of the hole.

4. Use hand rake to scarify soils within test ring.

5. Install drop tube on infiltrometer.

6. Set stand and infiltrometer on ring.
a. Make sure infiltrometer is oriented so that bottom valve is easy to reach.
b. Measure distance from bottom of drop tube to soil. Should be 5 to 6

inches. Record as He on attached form.

E. Fill infiltrometer and ring.

Use pump and battery to transfer water to test set up as necessary.
Be sure bottom valve is closed and both top valves are open.

Fill infiltrometer through top valve to 0 L mark.

Place splash guard within test ring to prevent scouring.

Fill ring until water reaches the bottom of the drop tube.

Remove splash guard.

SRl a
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HYNES

Constant Head
Single Ring Infiltration Test

F. Start Test

1. Close both upper valves.

2. Open bottom valve.

3. Record water level (in milliliters) in sight window on attached form. Observe
water from vantage point that is approximately level with the water in the site
glass. Please note that markings on PVC casing are for reference only. Do not use
these marks when observing water level.

4. Record time on attached form.

G. Monitor Test
Record water level in sight window and time on attached form.
Readings should be no greater than 30 minutes apart.
Do not allow water to drop below sight window at any time during testing.
Test duration is a minimum of 5 hours.
Refill test set up as necessary (When the water level reaches a point which
will not allow another reading without running out. )
Close bottom valve.
Open top two valves.
Fill infiltrometer through top valve to 0 L mark.
Record time and water level before and after filling.
Close top two valves.
f. Open bottom valve.
6. Test can be terminated when two successive permeability rates do not vary by
more than 10%.

ANl el A

opoow

H. Calculations (To be made after each hour of testing)
N
Km=2.75*D * Hc
Km = coefficient of permeability (cm/sec)
q = flow of water cm’/sec
D= diameter of ring in centimeters
Hc= constant head (cm)

Note that all times used for calculations are in seconds (multiply minutes by 60 and hours by
360).All dimensions are in centimeters (multiply inches by 2.54).

To calculate q: Change in volume in milliliters divided by change in time in seconds.

To convert cm/sec to inches per hour, multiply by 1417.3

S:\Environmental\Infiltration\Single Ring Infiltration Constant Head.doc



HYNES

Constant Head
Single Ring Infiltration Test

| Vi |
| V|

Diameter of Ring.

&g U

Water level in infiltration Ring.
Water level at time t=0.
V.. Water level at time t.

< d

Note:
- %% Take all measurements to 1/100 inch

A

v Hc ("'5”'6”)

N

1/ / % 2-4” Embedment Depth

S:\Environmental\Infiltration\Single Ring Infiltration Constant Head.doc
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HYNES

Geotechnical and Environmental Consultants
Monitoring Well Installation
Construction Inspection and Materials Testing

UNIFIED SOIL CLASSIFICATION SYSTEM

JOHN D. HYNES & ASSOCIATES, INC.

. ... Group ,
Major Divisions Symbols Typical Names Laboratory Classification Criteria
2 - E GW Well-graded gravels, gravel-sand mix- ° 2 Cu=3—"" greater than 4; Cc=(—D‘"')2 between 1 and 3
o ez tures, little or no fines g g e Do 2 Deo
g~ B¢ g 2
s ¥s - 3
& = [~ ~ 3

3| | 82 S S

E % ‘5 S GP Poorly graded gravels, gravel sand mix-| @ ¥ | Not meeting all graduation requirements for GW

o | g : = tures, little or no fines % €

S

& 1837 @ s

@ 8oz = =) N

=3 O=ele =] [ &

S|TEE|z28 4 . 5T 9%

o ": S|a g _ GMa = Silty gravels, gravel-sand-silt mixtures ;’, ;2 & @ 2 | Atterberg limits below “A”

i E515357% u =8 B % o | line or P.L less than 4 Above “A” line with P.I.
28 - g) 22 | es 2 S g between 4 and 7 are border-
o 57 |5 8% 5 533 line cases requiring use of

> b= P~ s WA
T 2 |5& GC | Clayey gravels, gravel-sand-claymix- | g8 B S § Atterberg limits above “A dual symbols
,s K 5 g tures S E 5 5 R | line with P.I. greater than 7
= @ ~ ol
e = EE:
] ) 29
&8 A @ =8 SwW Well-graded sands, gravelly sands, £ g s C'u=D—("' greater than 6; Cc=(DL)2_ between 1 and 3
-1 -] s & &2 Do Dio x Dso
oS 3~ S =23

g < 8 w & o S

S Q emt Q =

3 g @ g8 g £ £

=] D= Q @

E 9 ; 3} -g SP Poorly graded sands, gravelly sands, S5 _: Not meeting all graduation requirements for SW

o H@ = little or no fines -

S oo Z asE s Y

= |2 9 6 027 3 2

S 15352 ¢ §88c2.

[ = —

5 |® = = 2 d 5 E ‘; 2« 5 | Atterberg limits below “A”

= 25 EE SMa |—] Silty sands, sand-silt mixtures S R "; % line or P.I. less than 4

@A 13 .
£5ls S u 2Ew§ i Above “A” line with P.I.
55 g = £ o 'é‘ gvq between 4 and 7 are border-
o g - .g = FE o % g P line cases requiring use of
§ T2 5 §_§ = = | Atterberg limits above “A” dual symbols.
ST E-E SC | Clayey sands, sand-clay mixtures ° 98 line with P.I. greater than 7
< [=g=1E-)
N’
= Inorganic silts and very fine sands,
l: ML rock flour, silty or clayey fine sands,

- ® 8 or clayey silts with slight plasticity Plasticity Chart

2 N ) ) 60

b ° 2 Inorganic clays of low to medium

8 b o CL plasticity, gravelly clays, sandy clays,

Q s = silty clays, lean clays 50 /

° £3

z e /

F E ol /

5 ) oL Organic silts and organic silty clays of w40
= b 2 low plasticity ) y
S 9 2
| ~ = o
= .

] E 2 Inorganic silts, micaceous or diatoma- & 30 ;\»&

’§ @ g MH ceous fine sandy or silty soils, elastic 2 /I

¥E e k= silts 3 OH and MH
£8 g5 =20

&8 2 § CL /

E ) CH Inorganic clays of high plasticity, fat /

£ g clays 10 —CL-ML

g z 8 ML and

5 2 Vi OL :

° g OH Organic clays of medium to high 0 1 g

& = plasticity, organic silts 0 10 20 30 40 50 60 70 8§ 90 100

g = '

=3 Liquid Limit
5 8 = Pt Peat and other highly organic soils
EY®

[1 Main Office - 32185 Beaver Run Drive * Salisbury, Maryland 21804 « 410-546-6462 « Fax 410-548-5346

[0 Dover Office - 1039 Fowler Court ¢ Dover, Delaware 19901 » 302-678-9718 «» Fax 302-678-9733
E-mail - Salisbury jdhynes@aol.com




USDA SOIL CLASSIFICATION SYSTEM

System (7th Approximation)," SCS,
® USDA, Second Printing, March, 1967

NONANANININININININININININ N/
NOOANNINANNNNINININININGNIN AWAVAN
N/ YXAAANAANAANNANN/NMNNANNNANNN. &
40 AVAvAvAVAVAVA\A'\'A'A'A'A'A'A'AvA'A'A'A'AvA'A'A'A'A'A'A'A'A'A S
IN/NN/SNINNN RN N SN NINININNINN NN NNNNN NN NN
AN/ N NN NN SRS NN NNANINXONINN Silty clay JAVAN
AV V.40 VALY ALV VARVARY, \YAVAVA Clay loam ANINNXNNIN
JAVAVAVAVAVAVAVAVAVAVA. \VAVAVA ANNNNXNNN JAVAVA
JAVAVAVAVAVAVAVAVAVAVAVAN. \WAVAVAVAVAVAVAVAVAVAVAVA "AVAVAVAVAVAVAVAVAVA

%VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

30

JAVAVAY FAVAVA v v vam.v amm v 7 0.V VA VAR YA 0./ "A0"ARAVANA Y AUA VA VALV VARY V80
AVAVES A L AVAVAY AVAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVAVAVAVAVAVAV,N
JAVAVAVA \VAVA" AVAVAVAVAVAVAVAVAVAVA' AVAVAVAVAVAVAVAVAVAVAVAVAVA S
20 JAVAVAVAVAVAVAVAVAVAVAVAVAVAY .VAVAVAVAVAVAVAVAVAVA' AVAVAVAVAVAVAVAVAVAVAVAVAVAVA'

AN N NNNNANNNANNN/NNYNNN/N/ NN N NN NN SANNNNNN/NN

NN SINOSANNININNANN/ NN, SANMNNNNNN/ NANAANN
) \VAVAVAVAVAVAVAVAVAY, WAVs AVAVAVAVAVAVAVAY AVAVAVAVAVAVA VAVAVAVAVAVAY
JAVAVs ~AVAVAVAVAVAVAR- AR, VAV, VaVAVAVAVAVAVAY AYAYAVAVAVAVA TAVAVAV.AVAVAVANEY
10 AVAVAVAN..~ \VAVAVAVAY, N SANANANININ NININNANINININONINININININA NN

A VAV, ~\VAVAVAVAVAVAVAVAVAVAVAV: AVAVAVAVAY AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY .VAVAVAVAV.\
oV, VAV Yav, YAYAVAVAVAVAVAVAVAVAVAY .. -ccme-or AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVA
VVV/X sand VAV&A'\YAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV NN\

VISV VYV IRANAANAAAANSANN SN NNNSNANANNONNNN Y VAVAVAL! | AVAVAVANEIES
AN JAVAVA. Y \/ v, \/ \V AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY .VAVAVAVAVAVAVAVAVANS
2 ) 2 3 2 2 % ) ) 2

Percent sand
+—

COMPARISON OF PARTICLE - SIZE SCALES

0

Sieve Openings in Inches U.S. Standard Sieve Numbers
3 2 1h1 % %% 4 10 20 40 60 200
GRAVE SAND SILT CLAY
USDA R L C\oigr_née I Coarssl Medium l Fine Iiﬁz
GRAVEL : SAND
UNIFIED Coarse I Fine Coarse I Medium l Fine SILT OR CLAY
AASHTO GRAVEL OR STONE SAND SILT OR CLAY
Coarse l Mediuml Fine Coarse | Fine Silt l Clay
110 Y Y L1 1 I |1
100 50 10 5 2 1 0.5/0.42 0.25 0.1 \0.05 0.02 0.01 0.005 0.002 0.001

Grain Size in Millimeters 0.074

Soil triangle of the basic soil textural classes. (U.S. Soil Conservation Service.) 288-D-2782.

O Main Office - 32185 Beaver Run Drive * Salisbury, Maryland 21804 * 410-546-6462 * Fax 410-548-5346
E-mail Salisbury jdhynes@aol.com

Adapted from "Supplement to Soil Classification



FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

NON-COHESIVE SOILS
(Silt, Sand, Gravel and Combinations)

DENSITY PARTICLE SIZE IDENTIFICATION

Very Loose - 5 blows/ft. or less Boulders - 8 inch diameter or more
Loose - 6to 10 blows/ft. Cobbles - 3 to 8 inch diameter
‘Medium Dense - 11 to 30 blows/ft. Gravel - Coarse - 1 to 3 inch

Dense - 31 to 50 blows/ft. - Medium - 1/2 to 1 inch
Very Dense - 51 blows/ft. or more - Fine - 4:75 mm to 1/2 inch

Sand - Coarse - 2.0 mm to 4.75 mm
- Medium - 0.425 mm to 2.0 mm
- Fine - 0.075 mm to 0.425 mm

RELATTVE PROPORTIONS

Descriptive Term

Percent sl - 0.075 mm t0 0.002 mm
Trace 1-10
Little 11-20
Some 21-35
And 36-50
COHESIVE SOILS
(Clay, Silt and Combinations)
CONSISTENCY PLASTICITY
Very Soft - 3 blows/ft. or less Degree of Plasticity
Soft - 4to 5 blows/ft. Plasticity Index
Medium Stiff - 6to 10 blows/ft. None to Slight 0-4
Stiff - 11 to 15 blows/ft. Slight 5-7
Very Stiff - 16 to 30 blowsl/ft. Medium 8-22
Hard - 31 blows/ft. or more High to Very High over 22

Classification on logs are made by visual inspection of samples unless a sample has been subjected to laboratory
classification testing.

Standard Penetration Test - Driving a 2.0" O.D., 1-3/8" L.D., splitspoon sampler a distance of 1.0 foot into undisturbed
soil with a 140 pound hammer free falling a distance of 30.0 inches. It is customary to drive the spoon 6 inches to seat
into undisturbed soil, then perform the test. The number of hammer blows for seating the spoon and making the test are
recorded for each 6 inches of penetration on the drill log (Example - 6/8/9). The standard penetration test value (N - value)
can be obtained by adding the last two figures (i.e. 8 + 9 = 17 blows/ft.). (ASTM D-1586)

Strata Changes - In the column “Soil Descriptions,” on the drill log, the horizontal lines represent strata changes. A solid
line (—) represents an actually observed change, a dashed line (----) represents an estimated change.

Groundwater - Observations were made at the times indicated. Porosity of soil strata, weather conditions, site topography,
etc. may cause changes in the water levels indicated on the logs.

32185 Beaver Run Drive ¢ Salisbury, Maryland 21804
410-546-6462 * Fax 410-548-5346
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Subsurface problems are

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the spe-
cific needs of their clients. A geotechnical engineering study con-
ducted for a civil engineer may not fulfill the needs of a construc-
tion contractor or even another civil engineer. Because each geot-
echnical engineering study is unique, each geotechnical engi-
neering report is unique, prepared solely for the client. No one
except you should rely on your geotechnical engineering report
without first conferring with the geotechnical engineer who pre-
pared it. And no one—not even you—should apply the report for
any purpose or project except the one originally contemplated.

Read the full report

Serious problems have occurred because those relyingona .
geotechnical engineering report did not read it all. Do not rely
on an executive summary. Do not read selected elements only.

A Geotechnical Engineering Report Is Based on
A Unique Set of Project-Specific Factors

Geotechnical engineers consider a number of unique, project-spe-
cific factors when establishing the scope of a study. Typical factors
include: the client’s goals, objectives, and risk management pref-
erences; the general nature of the structure involved, its size, and
configuration; the location of the structure on the site; and other
planned or existing site improvements, such as access roads,
parking lots, and underground utilities. Unless the geotechnical
engineer who conducted the study specifically indicates other-
wise, do not rely on a geotechnical engineering report that was:
e not prepared for you,

e not prepared for your project,

@ not prepared for the specific site explored, or

e completed before important project changes were made.

Typical changes that can erode the reliability of an existing
geotechnical engineering report include those that affect:
K o the function of the proposed structure, as when

!m[]ﬂl‘lﬂlll |IIII]I‘IIIHII[]II Al]l]lll Your

The following information is provide

it's changed from a parking garage to an office
building, or from a light industrial plant to a
refrigerated warehouse,

e elevation, configuration, location, orientation, or
weight of the proposed structure,

e composition of the design team, or

e project ownership.

As a general rule, always inform your geotechnical engineer
of -project changes—even minor ones—and request an
assessment of their impact. Geotechnical engineers cannot
accept responsibility or liability for problems that occur
because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that
existed at the time the study was performed. Do not rely on a
geotechnical -engineering report whose adequacy may have
been affected by: the passage of time; by man-made events,
such as construction on or adjacent to the site; or by natural
events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before apply-
ing the report to determine if it is still reliable. A minor amount
of additional testing or analysis could prevent major problems.

Most Geotechnical Findings Are

Professional Opinions

Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory data
and then apply their professional judgment to render an opinion
about subsurface conditions throughout the site. Actual sub-
surface conditions may differ—sometimes significantly—from

. those indicated in your report. Retaining the geotechnical engi-

neer who developed your report to provide construction obser-
vation is the most effective method of managing the risks asso-
ciated with unanticipated conditions.

/
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A Report's Recommendations Are Nof Final

Do not overrely on the construction recommendations included

geotechnical engineers develop them principally from judgment
and opinion. Geotechnical engineers can finalize their recom-
mendations only by observing actual subsurface conditions
revealed during construction. The geotechnical engineer who
developed your report cannot assume responsibility or liability for
the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject
To Misinterpretation

Other design team members’ misinterpretation of geotechnical
engineering reports has resulted in costly problems. Lower
that risk by having your geotechnical engineer confer with
appropriate members of the design team after submitting the
report. Also retain your geotechnical engineer to review perti-
" nent elements of the design team’s plans and specifications.
Contractors can also misinterpret a geotechnical engineering

participate in prebid and preconstruction conferences, and by
- providing construction observation.

" Do Not Redraw the Engineer’s Logs
‘Geotechnical engineers prepare final boring and testing logs
based upon.their interpretation of field logs and laboratory
“data. To prevent errors or omissions, the logs included in a
geotechnical engineering report should never be redrawn for
inclusion in architectural or other design drawings. Only photo-
graphic or electronic reproduction is acceptable, but recognize
that separating logs from the repci : can elevate risk.

Give Contractors a Gomplete
Report and Guidance

Some owners and design p"rofessionals mistakenly believe they
can make contractors liable for unanticipated subsurface condi-
tions by limiting what they provide for bid preparation. To help
prevent costly prablems, give contractors the complete geotech-
nical engineering report, but preface it with a clearly written let-
ter of transmittal. In that letter, advise contractors that the report
K was not prepared for'purposes’ of bid development and that the

in your report. Those recommendations are not final, because

report. Reduce that risk by having your geotechnical engineer

report’s accuracy is limited; encourage them to confer with the
geotechnical engineer who prepared the report {a modest fee
may be required) and/or to conduct additional study to obtain
the specific: types of information they need or prefer. A-prebid

. conference can also be valuable. Be sure contractors have suffr

cient time to perform additional study. Only then might you be in
a position to give contractors the best information available to
you, while requiring them to at least share some of the financial

" responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and contractors do not
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding has
created unrealistic expectations that have led to disappoint-
ments, claims, and disputes. To help reduce such risks, geot-
echnical engineers commonly include a variety of explanatory
provisions in their reports. Sometimes labeled “limitations”,
many of these provisions indicate where geotechnical engi-
neers responsibilities begin and erid, 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 Neot Covered
The equipment, techniques, and personnel used to perform a
geoenvironmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical
engineering report does not usually relate any geoenvironmen-
tal findings, conclusions, or recommendations; e.g., about the
likelihood of encountering underground storage tanks or regu-
lated contaminants. Unanticipated environmental problems have
led to numerous project failures. If you have not yet obtained
your own geoenvironmental information, ask your geotechnical
consultant for risk management guidance. Do not rely on an
environmental report prepared for someone else.

Rely on Your Geotechnical Engineer for
Additional Assistance '

Membership in ASFE exposes geotechnical engineers to a wide
array of risk management techniques that can be of genuine ben-
efit for everyone involved with a construction project. Confer with
your ASFE-member geotechnical engineer for more information.J

ASFE

. 8811 Colesville Road Suite G106 SINer Spring, MD 20910
Telephone:' 301-565-2733 Facsimile: 301-589-2017
- email: info@asfe.org www.asfe.org

Copyright 2000 by ASFE, Inc. Uniess ASFE grants written permission to do so, duplication of this document by any means whatsoever is expressly prohibited.
Re-use of the wording in this document, in whole or in part, also is expressly prohibited, and may be done only with the express permission of ASFE or for purposes
of review or scholarly research.
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DELAWARE STATE POLICE TROOP 3 — BID PACK Il - BUILINGS 2011116.00

DELAWARE STATE POLICE NEW TROOP 3 — BID PACK Il -BILDINGS
KENT COUNTY, DELAWARE
CONTRACT # MJ4506000001

BID FORM
For BidsDue: Until 2:00 pm (Local Time) To: State of Delaware, Office of Management and Budget
April 25, 2014 Division of Facilities Managemt

540 S. DuPont Highway, Suite 1
Dover, Delaware 19901
Attn: Rich Glazeski

Name of Bidder:

Delaware Business License No.: Taxpayer ID No.:

(Other License Nos.):

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

The undersigned, representing that he has readuaderstands the Bidding Documents and that thisidbichade in accordance
therewith, that he has visited the site and haglitmmed himself with the local conditions undehieh the Work is to be performed,
and that his bid is based upon the materials, sys8nd equipment described in the Bidding Documeittsout exception, hereby
proposes and agrees to provide all labor, matemddst, equipment, supplies, transport and otheilifies required to execute the
work described by the aforesaid documents foruhgpl sum itemized below:

$

s )

ALTERNATES

Alternate prices conform to applicable project sfieation section. Refer to specifications for anglete description of the
following Alternates. An “ADD” or “DEDUCT” amounts indicated by the crossed out part that doesppya

ALTERNATE No. 1: Construction of Maintenance Biiild and associated construction. Refer to drawargsspecifications for
scope.

Add/Deduct:

s )

ALTERNATE No. 2: Provide Asphalt Shingle Roof anaddified Bitumen Roofing in Lieu of Standing SeamtieRoofing. Refer
to drawings and specifications for scope.

Add/Deduct:

(% )

BID FORM 004100 -1
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ALTERNATE No. 3: Provide Rubber Base and VCT Flagrin Lieu of Wood Base and Resinous Flooring@tidors. Refer to

drawings and specifications for scope.

Add/Deduct:

(% )

ALTERNATE No. 4: Provide insulated metal paneliiul of standard metal panel at Maintenance BuildRefer to drawings and

specifications for scope.

Add/Deduct:

s )

ALTERNATE No. 5: Provide Alternate Bricks in Lied Base Bid Bricks. Refer to drawings and specifaas for scope.
Add/Deduct:

(% )

BID FORM 004100 - 2
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DELAWARE STATE POLICE NEW TROOP 3
KENT COUNTY, DELAWARE
CONTRACT # MJ4506000001

BID FORM

UNIT PRICES

Unit prices conform to applicable project specifica section. Refer to the specifications for a ptete description of the following
Unit Prices:

ADD DEDUCT

UNIT PRICE No. 1: (BRIEF DESCRIPTION) $ $

BID FORM 004100 - 3
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DELAWARE STATE POLICE NEW TROOP 3
KENT COUNTY, DELAWARE
CONTRACT # MJ4506000001

BID FORM

I/We acknowledge Addendums numbered and the(@)icubmitted include any cost/schedule impagt tingy have.

This bid shall remain valid and cannot be withdrdansixty (60) days from the date of opening addjiand the undersigned shall
abide by the Bid Security forfeiture provisionsid Becurity is attached to this Bid.

The Owner shall have the right to reject any obalk, and to waive any informality or irregularityany bid received.
This bid is based upon work being accomplishechieySub-Contractors named on the list attachedgdottl.

Should I/We be awarded this contract, I/We pledgadhieve substantial completion of all the workhmi calendar days of
the Notice to Proceed.

The undersigned represents and warrants that hedmaglied and shall comply with all requirementslaxdal, state, and national
laws; that no legal requirement has been or skalliblated in making or accepting this bid, in asilag the contract to him or in the
prosecution of the work required; that the biddgdl and firm; that he has not, directly or indikgcentered into any agreement,
participated in any collusion, or otherwise taketicm in restraint of free competitive bidding.

Upon receipt of written notice of the acceptancéhid Bid, the Bidder shall, within twenty (20) eatar days, execute the agreement
in the required form and deliver the Contract Borasal Insurance Certificates, required by the Gattbocuments.

| am / We are an Individual / a Partnership / agooation

By Trading as
(Individual's / General Partner's / Corate Name)

(State of Corporation)

Business Address:

Witness: By:
( Authorized Signature )
(SEAL)
(Title)
Date:
ATTACHMENTS

Sub-Contractor List

Non-Collusion Statement

Bid Security

(Others as Required by Project Manuals)
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DELAWARE STATE POLICE NEW TROOP 3
KENT COUNTY, DELAWARE
CONTRACT # MJ4506000001

BID FORM

SUBCONTRACTOR LIST

In accordance with Title 29, Chapter 6962 (d)(1D¢daware Code, the following sub-contractor listingst accompany the bid submittal. The name andeaddf the sub-
contractormust be listed for each category where the bidder intends to use a sub-contractpetform that category of work. In order to pravidill disclosure and acceptance

of the bid by thedwner, it isrequired that bidders list themselves as being the sub-contractor for all categories where he/she is qualified and intends to perform such
work.

Subcontractor Category Subcontractor Address (City & State) Subcontractorstax payer 1D #
or Delaware Businesslicense #

1. Concrete

2. Masonry

3. Electrical

4. M echanical

5. Plumbing

6.  Roofing

7. Steel Erection

8. Painting

BID FORM 004100 - 5
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9. Drywall

10. Resinous Floor Systems
11. Resilient Floor Systems
12. Carpet Floor Systems
13. Ceilings

14. Millwork / Casework
15. Storefront / Curtainwall
16. Pre-Eng. Metal Building
17. FireAlarm

18. Fire Sprinkler

19. Ballistic Materials

20. Insulating Air Barrier
BID FORM

2011116.00
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DELAWARE STATE POLICE NEW TROOP 3
KENT COUNTY, DELAWARE
CONTRACT # MJ4506000001

BID FORM
NON-COLLUSION STATEMENT

This is to certify that the undersigned bidder hasther directly nor indirectly, entered into angreement, participated in any
collusion or otherwise taken any action in restrairfree competitive bidding in connection withshproposal submitted this dgte
the Office of Management and Budget, Division of Facilities Management).

All the terms and conditions @Project or Contract Number) 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

THISPAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

BID FORM 004100 - 7



