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1 INTRODUCTION 

 

1.1 Mid-Bay Island. The Mid-Bay Island Project, located north of Taylor Island in Dorchester County, is 

an environmental restoration/beneficial dredge use project proposed for the Chesapeake Bay.  Dredged 
material from the Upper Chesapeake Bay Approach Channels to the Port of Baltimore will be 

beneficially used to restore wetland and upland habitat. Mid-Bay Island will be developed through the 

cooperative efforts of Federal and State agencies.  The Maryland Department of Transportation Maryland 

Port Administration (MPA) is the non-Federal project sponsor.  Maryland Environmental Services 

(MES), a not-for-profit public corporation, will act as the MPA’s Project Manager.   

 

The Mid-Bay Island Project will restore remote island habitat, a scarce and rapidly vanishing 

ecosystem component within the Chesapeake Bay region. Loss of remote island habitat within the 

middle eastern Chesapeake Bay has been estimated at approximately 10,500 acres in the last 150 

years, a trend that will continue because of erosive forces and sea level rise. Remote islands in the 

Chesapeake Bay serve as an important stop-over point for migratory avian species, providing 

forage and protected resting habitat during spring and fall migration along the Atlantic Flyway for 

many shorebird and waterbird species. Additionally, the remote island habitat restored at James and 

Barren Islands will provide valuable wetlands and a vital connection between open-water and 

mainland terrestrial habitats within the region and provide valuable nesting habitat for a variety of 

colonial nesting and wading bird species. 

 

The Mid-Bay Island Project is an integral component of the Federal Dredged Material Management Plan 

(DMMP), which is the long-term regional plan for managing sediments from the Chesapeake Bay Federal 

navigation channels. The significance of the fish and wildlife resources of the Chesapeake Bay is widely 

recognized by resource agencies, the public, and academic institutions. For more than 20 years, extensive 

efforts have been expended to support natural resources management and restoration plans in the 

Chesapeake Bay region. The restoration projects at James and Barren Island will contribute to the goals of 

the Chesapeake Bay Program watershed partnership through its habitat and ecosystem recovery and 

preservation efforts. Both James and Barren Islands will contribute to the Chesapeake 2000 Agreement 

goal to restore 25,000 acres of tidal and non-tidal wetlands. In addition, the protection of 1,325 acres of 

submerged aquatic vegetation (SAV) habitat adjacent to Barren Island will contribute to the Chesapeake 

2000 Agreement goal to protect and restore 114,000 acres of SAV and to develop strategies to address 

water clarity in areas of critical importance for SAV. Both the James and Barren Island projects will 

improve water clarity by associated with localized erosion by reducing wave heights and buffering storm 

impacts to the shoreline. 

 

1.2 Barren Island Site and Objective.  Barren Island, located approximately 1 mile east of Hoopers 

Island, is a small island located in the Chesapeake Bay off the coast of Dorchester County.   Originally 

attached to the Delmarva Peninsula, Barren Island has now eroded into two smaller, separate land masses.  

The island was obtained in 1993 by the United States Fish and Wildlife Service (USFWS).  A small 

portion of the island was created by United States Army Corps of Engineers, Baltimore District (USACE 

NAB) Operations and Navigation Division in 2003 using dredge material taken from the realignment of 

the adjacent Honga River channel.  This small spit of land is owned and maintained by the Maryland 

Department of Natural Resources (DNR) as the Tar Bay Wildlife Management Area. 

 



The goal of the Barren Island Restoration (BIR) Project is to stabilize the existing island, prevent further 

erosion, construct 77 acres of new wetlands using dredge material from the nearby shipping channels, and 

protect the 1,325 acres of SAV adjacent to the island.  While the primary owner of Barren Island is the 

Federal Government, the created wetlands and protected SAV will be located in State owned waters. 

 

 
Figure 1 Project Location Map 

 

1.3 Scope of Report.  The Design Documentation Report (DDR) provides the technical basis for the 

preparation of the plans and specifications for construction of the Barren Island stabilization and dredged 

material containment facilities to be added to the existing island. The DDR will not address: (1) routine 

maintenance dredging that generates the material placed into the containment facility, (2) management of 

the dredged material placement within the  new wetland cells, or (3) development of the wetland habitat 

within the project. The report complies with the guidance presented in Appendix D of engineering 

regulation ER 1110-2-1150, Content and Format of Design Documentation Report, 31 August 1999. The 

DDR will not be finalized until the completion of construction of the total build out of the Barren Island 
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Restoration so that design changes made in connection with contract modifications can be added to the 

initial DDR. 

 

2  SITE PROJECT AND DESCRIPTION 

 

2.1 Barren Island Total Build Out Description.  The following description is based in part on the 

recommendations found in the Final Mid-Chesapeake Bay Island Ecosystem Restoration Integrated 

Feasibility Report & Environmental Impact Statement EIS dated June 2009.  Most of the recommended 

features were subject to adjustment due to the current conditions at Barren Island; the stone sill 

alignments have been shifted, proposed outfalls have been included, total area for wetland development 

has changed, and unvegetated migratory bird habitat islands will be incorporated into the segmented 

breakwater. 

 

  
Figure 2 Barren Island Restoration Total Build Out 

 
2.1.1 Stone Structures. 

 
2.1.1.1 Stone Sills.  The design for Barren Island calls for 13,546 linear feet of trapezoidal stone sills to 

be constructed off the shoreline in relatively shallow water with portions of the sill incorporating the 

existing, smaller sill constructed under a previous island stabilization project.  The proposed height of the 

sill is 3.52 feet to protect the shore from a 30-year design storm water surface elevation. However, stone 

sizing computations used the wave energy from a 100-year storm to size the armor stone.  Resiliency has 

been built into the sill design; the crest of the sill is 10.8 feet wide which allows for increasing the height 



of the sill to accommodate future sea level rise without increasing the footprint of the stone structures.  

Subsurface samples indicate that soils located along the northeast sill alignment do not have the requisite 

shear strength.  Therefore, foundation remediation will be required.  An area 60 feet in width and ten feet 

in depth, with side slopes of three to one extending back to the surface, will be excavated and material 

from the sand borrow site placed in its stead.  This area will extend from Station 100 to Station 125.  

Specific alignments of the sills will act as the seaward protection to future, beneficial dredge-use, wetland 

creation, however, each sill is designed to be free-standing and independent of fill material  

 
2.1.1.2 Stone Breakwater.  To minimize wave energy and prevent the loss of SAV habitat east of Barren 

Island, a total of 4,269 linear feet of stone breakwaters will be constructed.  The structures will be built to 

an elevation of 5.52 feet and were designed to the water surface elevation of the 50-year storm with stone 

sized for the 100-year storm. 

 

2.1.1.3 Bird Island Habitats.  Two unvegetated islands, 4.9 acres and 3.41 acres, isolated from the main 

Barren Island by 366 feet of open water, will be incorporated into the breakwater alignment.  The interior 

of the islands will be filled with a well-draining material and capped with a sand and clam shell mixture.  

The height of the island is set at the 10-year design storm water surface elevation to facilitate periodic 

overtopping for the purpose of vegetation management.  The east end of the islands will step down in 

elevation until the edge reaches MHW so that hatchlings will be able to access the water.  The back end 

of each island will be protected by a rock reef that will form a slight embayment along the eastern edge of 

each island.  These islands will provide high quality nesting habitat for migratory birds. 

 

2.1.2 Outfalls.  Outfalls were not identified under the Feasibility Report because it was initially believed 

that source material for the wetlands would be clean sand.  However, Honga River dredge material has 

been identified as silty material, and once hydraulically placed behind the stone sills, this material will 

need to be dewatered, and clear effluent discharged to the Bay.  Six outfalls, two for each proposed 

wetland, will be permitted.  The proposed locations of these outfalls were chosen for the relatively deep 

discharge point.  The outfalls will not have electrical power provided from the mainland, and any 

mechanism, whether gate or valve, will need to be operated manually. 

 

2.1.3 Wetlands.  The design team has identified three areas for dredge disposal acceptance: the northeast 

corner, the northwest corner, and the western edge of the island.  The boundaries of the wetlands will be 

defined by the stone sills and the Mean High Water elevation along the shore of Barren Island; the 

majority of the wetlands will be created on the land controlled by the State with minor tie-ins to the 

property owned and maintained by FWS.  The wetlands will take multiple inflows of dredge material.  

Planting of the wetlands will commence after each backfilled portion or cell is filled and consolidated to 

the required elevations. 

 

2.1.4 Source of Construction Material.   A sand borrow area, first identified under the EIS, will be 

permitted under the Nontidal Wetland Construction License.  This borrow area is XX acres in size and 

located a mile to the west of Barren Island.  Sand dredged from this area will be stockpiled at the north 

end of the island for use in construction of the dredge disposal containment units.  Dredging and 

stockpiling will not be a part of Phase 1. 

 

2.2 Stone Structures Phase 1. 

 

2.2.1 Sill Alignments and Cross Sections.  Sills will be constructed from Station 125+00 to 138+25, Sta 

200+00 to 255+48, Sta 300+00 to 326+00, and Sta 400 to 410+73.  Each sill will be constructed to an 

elevation of 3.52, be 10.8 feet wide at the crest, extending to the surface at a 2:1 slope.  A layer of 

geotextile will be placed along the sill alignment prior to installation of stone where possible.  The interior 



of the sill will be constructed of quarry spalls, with the exterior constructed of two layers armor stone at a 

W50 varying according to the alignment.  The existing sill will be raised to a design elevation with quarry 

spalls and capped with armor stone.  

 

 
Figure 3 Typical Sill Cross Section 

2.2.2 Breakwater Alignments and Cross Sections.  The segmented breakwater will be constructed from 

Sta 500+00 to 514+05, Sta 600+00 to 615+00, and Sta 700+00 to 713+64.  Each segment of the 

breakwater is designed to be constructed to an elevation of 5.52, have a crest width of 10.8 feet, extending 

the ground at a 2:1 slope.  A layer of geotextile will be placed along the breakwater alignment beneath the 

initial course of core stone.  The interior of the breakwater segments will be constructed of core stone, and 

an outer layer of armor stone with a W50 of 4200 pounds will be added.   

 
Figure 4 Typical Breakwater Cross Section 

2.2.3 Exclusions.  There will be no dredging or placement of dredge spoil in Phase 1 of the BIR Project.  

There will be no dredging for the purpose of sand borrow or stockpile.  There will be no dredging of sand 

for the purposes of constructing the bird island habitat in Phase 1.  There will be no wetland planting save 

for any re-seeding of disturbed areas where the stone structures may tie-in to Barren Island.  There will be 

no outfall/spillway installed under Phase 1. 

 

2.3 Phase 2. 
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3 PHASE 1 DESIGN 

3.1 Hydraulic Modeling. The ERDC modeling that was undertaken for the Mid-Chesapeake Bay Island 

Ecosystem Restoration project for James and Barren Islands focused on determining the existing and 

proposed alternative conditions to provide the design data for wetland and terrestrial habitat creation 

through the beneficial use of dredged materials. A feasibility study previously completed in 2009 

recommended constructing environmental restoration projects at both James and Barren Islands.   

The analysis described below concentrates on the Barren Island project. Storm surge and nearshore wave 

modeling focused on the project area was conducted by the Coastal and Hydraulics Laboratory (CHL) 

using the Coastal Storm Modeling System (CSTORM-MS) (Massey et al. 2011, Massey et al. 2015).  

CSTORM-MS is composed of the coupled Advanced Circulation (ADCIRC) model and the Steady State 

Wave (STWAVE) model for this study.  The hydrodynamic modeling focused on several proposed 

project scenarios as well as existing conditions to determine the impact of the project conditions on storm 

surge water levels, current velocities, and wave properties at Barren Island and in Tar Bay during storm 

events.  These modeling results were also used as inputs to determining stone sizes for the project 

construction.    

Model setups developed as part of the North Atlantic Coastal Comprehensive Study (NACCS) were 

leveraged and refined specifically in the Barren Island region. Out of the 1050 synthetic tropical storms 

developed for the NACCS, 100 storms were selected for use for Mid-Bay.  Those 100 storms were then 

narrowed down to a set of 25 storms that were used as screening storms on all of the with- and without 

project scenarios. This set of storms made landfall near the project area. These storms represent a variety 

of storm tracks, wind and pressure conditions, and water level annual recurrence intervals (ARIs) so that 

the impacts of a wide range of different storm conditions may be captured. Each of the 25 storms was run 

for existing conditions as well as for six (6) with-project alternatives.  The six alternatives represent a 

variety of different sill, breakwater, and island configurations being considered for the final Barren Island 

protection project design. Additional wave diffraction modeling was conducted using the Coastal 

Modeling System (CMS) Wave model (CMS-Wave) for one of the with-project scenarios to determine 

the impact of various gap design widths between breakwaters/islands on wave energy.  The alignment is 

currently being optimized with bird habitat islands and the associated segmented breakwater.  This final 

alignment will be modeled and results incorporated into the 65% design submission.  

The project design for the Barren Island protection effort must take a number of factors into account 

including the presence of local aquatic vegetation. Surveys at the project site have observed a significant 

incidence of submerged aquatic vegetation (SAV) to the east of Barren Island in Tar Bay (See Appendix 

B, Error! Reference source not found.). To maintain the natural habitat in this area, it is important that 

construction of new protective features do not have significant adverse impacts to the SAV by any 

changes in hydrodynamics during major storm events. Further, the intent was to design the structures to 

continue to provide conditions suitable for SAV habitat.  Although it is estimated that SAV can withstand 

water velocities of up to 180 cm/s, the upper velocity threshold that SAV in this region routinely survive 

without being damaged or otherwise adversely affected is approximately 100 cm/s. Thus, water velocities 

in Tar Bay during storm events should ideally remain below that threshold after the Barren Island 

restoration project is completed.  Further details about the model development and setup, storm selection 

process, simulation results, and the conclusions drawn from this design study are discussed in Appendix 

B. 



 

 

3.2 Coastal Design Considerations. 

3.2.1. Wave Diffraction. PED phase alignment changes raised concerns about wave action between the 

segmented breakwater. Wave diffraction analyses were performed using the program CMS-Wave to 

assess the changes in the design wave conditions. A total of 480 cases were run and of those, 36 were 

selected that represent an annual recurrence interval (ARI) of 50-100 years for both water level and wave 

heights. The same 25 storms used in the hydrodynamic modeling were also used in the wave diffraction 

analysis. Results of this analysis are provided in Appendix B.  Based on these results, no offset 

breakwaters are proposed to protect the gaps between the breakwater and bird islands. Instead, the 

breakwater cross section will wrap around the southern side of Island M to protect the island fill. Rock 

reefs may be added in a future phase to protect the island coves from erosion. 

 

3.2.2. Navigation.  During the feasibility phase, it was recommended by the US Coast Guard to raise the 

crest elevation of the breakwater section from 4’ MLLW to 6’ MLLW to prevent navigational hazards. 

This height was supported by the ERDC Life Cycle Analysis and was used as the basis for the PED phase 

cross section development. 

 

3.3 Alignment Changes.  The original alignment for Phase I stone sills and breakwater is presented in the 

Feasibility Report and the Environmental Impact Statement.  Adjustments to the original alignment of the 

stone sills were required to accommodate for poor soil foundation conditions.  Adjustments to the stone 

breakwater were made to incorporate the findings of the ERDC modeling.  

3.3.1 Feasibility alignment.  The alignment laid out in the Feasibility Report was a Conceptual level 

design that attempted to follow the shore of the then existing island.  The stone sill structures were 

proposed to be built in the shallow waters (3 to 4 feet depth at MLLW) just off Barren Island.  The 

elevation of the stone sill was proposed to be +4 ft MLLW and provide a continuous line of protection 

from the northeast side of the island, running along the western edge, extending along the now eroded 

southern footprint of Barren, and wrapping back around to the east to form a new southern tip of the 

island.  This sill would provide protection along the seaward side of future wetlands built between the 

island and the leeward side of the stone structures. 



 

Figure 5 Feasibility Report Barren Island Alignment 

3.3.2 Major changes to alignment.  While the proposed northwest and west alignments were determined 

to traverse stable ground, analysis shows that significant portions of the northeast and southeast 

alignments would require soil remediation of the in situ material to provide a stable foundation for the 

stone structures. Consequently, Phase 1 will entail construction of the northeast alignment beginning at 

Station 125.  The northeast alignment will be extended at a future date, maintaining the available area for 

dredge disposal and wetland creation.  However, it was determined that the length of the southeast 

alignment made foundation remediation cost prohibitive.  Consequently, the southeast alignment was 

shifted closer to the existing shoreline, intercepting the southwest alignment 970 feet farther to the north.  

The main effect of the shift removed the 21 acres identified behind the sill for disposal and wetland 

creation from the project’s overall restoration plan.  The ancillary effect of shifting the southeast 

alignment closer to the mainline was to extend the breakwater cross section to the new point where the 

southwest sill and southeast sill met. 

It 

N.O.&. i3 • i 

CH E SA P EA K E 

BAY 

Legend: 

••-•••• Modific-aiion of Exi9jng Sill 

-- Near Shore Sill 

- - - South Breakwater 

ffl P,oposed W .. and 

~ Existing l.sland 

[j II Natural Oys,:er Sar Boundary 

' ' 

= Island 

5200 ---===----•Fe.1 0 1300 2600 

--------------------~ 



The second major change in alignment occurs along the breakwater.  The feasibility report called for a 

longer alignment to extend farther south and to the east.  ERDC modeling indicated that this feasibility 

alignment did not provide a level of energy dissipation and protection to the adjacent SAV to justify the 

longer extents.  Therefore the alignment was shortened and shifted to the west where soil borings 

indicated a stronger foundation material. 

The third major change to the feasibility alignment altered the breakwater from a single continuous stone 

structure to a segmented breakwater. This segmented breakwater reduced anticipated velocities at the 

southern tip while providing the open water separation between the bird island habitats to reduce the risk 

of mammalian predation.  Changes to the alignment are documented in the Design Decision Register 

(Appendix E). 

3.3.3 Phase 1 Final alignment.  For the purposes of design and documentation, the island’s stone 

structures were split into different alignments. 

3.3.3.1 Northeast Alignment (NE).  Phase 1 will construct the NE alignment from Station 125+00 to Sta 

138+25. 

3.3.3.2 Modification of Existing alignment (NW).  Phase 1 will construct new sills and modify existing 

sills from Sta 200+00 to Sta 255+48. This alignment will incorporate portions of the existing sill built 

under a previous shoreline stabilization project 

3.3.3.3 Southwest Alignment (SW).  The SW connects to the NW alignment, begins with Sta 300+00 

and ends at Sta 326+00, where it ties into the breakwater and SE alignment 

3.3.3.4 Southeast Alignment (SE).  The SE alignment begins at Sta 400+00 where it connects to the SW 

and BW alignments and hugs the southern edge of Barren Island, terminating at Sta 410+73. 

3.3.3.5 Breakwater.  The breakwater is broken into three sections.  Sta 500+00 to Sta 514+06,  Island A 

Sta 600+00 to Sta 615+00, and Island M Sta 700+00 to Sta 713+64.  The bird habitat islands will be 

constructed under a future phase; the southern portion of the breakwater will turn east to provide 

protection along the southern edge of Island M. 

3.4 Stone Sizing Considerations. 

3.4.1. Design Event.  Stone sizing computations were completed using ERDC’s draft Coastal Structure 

Calculator (version 1).  Maximum wave height, wave period, and sea water level statistics were provided 

by ERDC for the 313 save points around Barren Island. All elevation data was converted from meters in 

MSL to feet in NAVD88. The maximum 100-year wave height and corresponding wave period along 

each structure reach was used to compute the stone sizes for all the sills and the breakwater. The data 

from alternative 4 (breakwater with windows) was selected for the stone sizing analysis because it is most 

similar to the alignment refined during the PED 35% phase. 

 

3.4.2. Water Depth.  Water depth was determined using the 2020 bathymetric data and the 100-year 

water surface elevation provided by ERDC for alternative 4. The depth at each structure alignment was 

determined and points were placed at an offset located at approximately the seaward and leeward toes. 

The maximum of the depths at these points was used as the total depth at the structure toe. These points 

were also used to develop the cross section coordinates in the Coastal Structure Calculator. 

 

3.4.3. Assumptions.  Perpendicular wave attack and the corresponding berm influence factor were used 

when computing the stone sizes. Generally, the cross sections from the feasibility report were used to 

determine the roughness factor, porosity, and stability coefficient, assuming random placement of two 



layers of armor stone. However, the side slopes were revised from 1.5:1 to 2:1. These cross sections were 

also used to determine the ratio of the underlayer weight to the armor weight. The zero-damage level and 

number of waves are based on feedback from ERDC and the 2005 “Life-Cycle Analysis of Mid-Bay and 

Poplar Island Projects” report provided by ERDC.  

 

3.4.4. Stone Size Methodology.  Three methodologies are analyzed using the Coastal Structure 

Calculator: Melby & Hughes, Hudson, and Low Crest. The Hudson method assumes a very tall structure 

with no overtopping. The Melby & Hughes method assumes a smaller structure with minimal 

overtopping. The Low Crest method assumes a small structure with waves crashing directly on the crest 

and is the most applicable to the Barren Island stone structures. The Low Crest method produces the 

largest stone sizes of the three methods because the crest of the structure is most vulnerable to rock 

displacement. Input data and results from the stone sizing computations are provided in Appendix B. 

 

Table 1 Proposed Stone Sizes 

Structure Computed Stone Size W50 (lb) Proposed Stone Size W50 (lb) 

Northeast Sill 2025 2100 

Modification of Existing Sill 3038 3500 

Southwest Sill 3265 3500 

Southeast Sill 3520 3500 

Breakwater 4111 4200 

 

3.5 Subsurface Investigation and Laboratory Testing.  Three separate subsurface explorations have 

been performed at Barren Island.  Details and results of the first two explorations can be found in the final 

Feasibility Report and EIS. The third and latest round of exploration was undertaken as design support for 

Phase 1 of the BIR Project.  Details of this task are fully described in Appendix D 

3.6 Design of Cross Section of Sill and Breakwater.  Cross sections of the sill and breakwater were 

designed with sea level rise resiliency in mind.  The crest width will be wider such that the structures’ 

overall elevation can be increased if need be at a future date to accommodate higher sea levels.  The sills 

were only designed for energy dissipation and are meant to be free-standing; i.e. the stability of the sill 

does not require a backfill to provide support.  The sills will require modification for dredge spoil 

containment. 

3.6.1 Sill Cross Section Description.  The four sill alignments share the same geometry and elevations.  

All the sills will be built to an elevation of 3.5 ft, have a crest width of 10.8 feet, and side slopes of 2:1.  

The NE sill has a smaller W50 armor stone of 2100 pounds, whereas the remaining sills share a W50 of 

3500 pounds.  The sills will be constructed on top of a geotextile filter with a bedding layer of quarry 

spalls. A more detailed description on the sill cross section is provided in Appendix D 

  

 

 

 

 



3.6.2 Breakwater Cross Section Description.  The breakwater will have a crest width of 10.8 feet, be 

built to an elevation of 5.5 ft, and will have 2:1 slopes. The W50 of the armor stone is 4200 pounds.  The 

breakwater will be constructed on top of a geotextile filter and a bedding of core stone.  A more detailed 

description on the sill cross section is provided in Appendix D. 

Table 2 Structure Cross Section Geometry 

Alignment Crest Width Crest Elevation 

(NAVD 88) 

Armor Stone W50 Side Slope (H:V) 

Northeast Sill 10.8 ft 3.5 ft 2100 pounds 2:1 

Modification of 
Existing Sill 

10.8 ft 3.5 ft 3500 pounds 2:1 

Southwest Sill 10.8 ft 3.5 ft 3500 pounds 2:1 

Southeast Sill 10.8 ft 3.5 ft 3500 pounds 2:1 

Breakwater 10.8 ft 5.5 ft 4200 pounds 2:1 

 

3.7 Slope Stability Analysis.  A detailed slope stability analysis has been provided in Appendix D.  

3.8 Stone Structures Foundation Considerations.  As detailed in Appendix D, poor soil conditions 

were identified along the alignment laid down in the Feasibility Report and EIS.  Where avoidable, the 

alignment has been shifted.  Where the Design Team determined the alignment could not be shifted, 

foundation removal and replacement has been proposed.  There will be no foundation removal and 

replacement under Phase 1 of the project.   

3.9 Sea Level Rise Resiliency Considerations 

Coastal areas are vulnerable to hazards posed by waves and surges associated with sea level rise and 

coastal storms. These hazards can cause damages to human life and property as well as ecosystems.  

Recent hurricane events have demonstrated the increasing vulnerability of coastal areas to natural 

disasters through the combination of sea level rise, land subsidence, and erosion.  Sea level will continue 

to rise; however, much uncertainty still surrounds the expected magnitude of sea level rise.  

 

The Mid-Bay ecosystem restoration project will restore remote Barren Island habitat, a vanishing 

ecosystem component within the Chesapeake Bay region.  Loss of remote island habitat within the Mid-

Bay has been estimated at approximately 10,500 acres in the last 150 years, a trend that will continue 

because of erosive coastal forces and sea level rise.  Beneficial use of dredged material will be used as a 

method of replacing lost habitats. Armoring, or "hardening", a shoreline is a protection measure that 

typically consists of installing dikes, riprap, or bulkheads adjacent to a shoreline to prevent erosion.  For 

Barren Island, stone sills will be used to attenuate waves and provide protection against erosion during 

coastal storms and hurricanes.  Measures outlined above will reduce vulnerabilities from coastal forces 

and sea level rise and will increase resiliency for Barren Island. Further sea level rise analysis is provided 

in Appendix C. 

 

3.10 Real Estate Considerations.  The Government will exercise its right of navigational servitude for 

construction of the project on lands below the mean high-water line. However, it is noted that the State of 

Maryland owns the bay bottom in fee simple. The majority of Barren Island is owned by the Federal 

Government and is managed by the USFWS as part of the Chesapeake Island Wildlife Refuge Complex. 

Since there will be construction on the shoreline of Barren Island, possibly overlapping the mean high 

water line, a Special Use Permit, will be obtained from the USFWS for project purposes for an area near 



the shore during the design phase of the project.  During the construction phase of the project, the Corps 

is working to secure an Authorization for Entry for Construction real estate instrument, on behalf of the 

Non-Federal Sponsor, to acquire the rights to construct the project on USFWS shoreline 

lands.  Additionally, as requested by the USFWS, a Memorandum of Understanding will be executed, 

further outlining the relationship between both government agencies for the Mid-Bay Project.  The 

dredged material utilized to fill the Mid-Bay Project sites will be from several navigation projects around 

the Chesapeake Bay. No additional real estate will have to be acquired in conjunction with the project, 

other than a yet to be determined temporary leased staging and harbor area on the mainland. 

3.11 Operations and Maintenance Considerations.  In accordance with the Project Management Plan, 

the Operations, Maintenance, Repair, Replacement and Rehabilitation (OMRR&R) manual will be 

prepared under the guidance of the Project Design Team consisting of the representatives from USACE 

and MPA. 
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A. MODIFICA110N OF EXISTING SILL (STA 200 TO 255+48.15): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRAC11NG OFFICER'S REPRESENTATIVE (COR) BEGIN 
MODIFICATION OF THE EXISTING STONE SILL. 

2. ALL ELEVATIONS ARE IN FEET 

3. TYPICAL SECTION FOR MODIFICATION OF EXISTING STONE SILL 
FOUND ON SHEET 514C301 

4. INSTALL ACCESS POINT AT STATION 200. MAKE REASONABLE 
EFFORTS TO MINIMIZE NEED TO EXCAVATE AND/OR DISPLACE BAY 
BOTTOM MATERIAL. 

5. STAKE OUT LIMITS OF DISTURBANCE, PLACE TIMBER MATS, 
AND INSTALL SILT FENCE. 

6. BEGIN PLACEMENT OF FIRST COURSE OF QUARRY SPALLS. 
SURVEY HORIZONTAL LOCATION AND VERTICAL ORIENTATION AS 
WORK PROGRESSES 

7. AFTER COMPLETION OF THE FIRST LAYER OF QUARRY SPALLS 
AND WITH AUTHORIZATION FROM THE COR, THE CONTRACTOR WILL 
SURVEY THE FIRST COURSE OF STONE TO DETERMINE THE 
STRUCTURES HORIZONTAL LOCATION AND VERTICAL ORIENTATION. 
THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND VERTICAL 
LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE PLANS 
AND SPECIFICATION, DOCUMENT THE SURVEYED STONE COURSE ON 
THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE PROFESSIONAL 
LAND SURVEYOR STAMPED TABLE TO THE KO. 

8. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
ARMOR STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE BREAKWATER FOR EXCESSIVE SETTLEMENT 
DURING CONSTRUCTION. 

9. UPON COMPLETION OF THE INSTALLA110N OF ARMOR STONE 
ON THE EXISTING SILL MODIFICATION AND WITH AUTHORIZATION 
FROM THE COR CONDUCT A COMPLETED CONDITION SURVEY OF THE 
MODIFIED STONE SILL. THE CONTRACTOR WILL ASSESS THE 
HORIZONTAL AND VERTICAL LOCATION OF THE STRUCTURE FOR 
COMPLIANCE WITH THE PLANS AND SPECIFICA110N, DOCUMENT THE 
SURVEYED STONE COURSE ON THE PROVIDED AS-BUILT TABLE, AND 
SUBMIT THE PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO 
THE KO. 

B. STONE BREAKWATER (STA 500 JO 514+05.89): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRAC11NG OFFICER'S REPRESENTATIVE (COR) BEGIN 
CONSTRUCTION OF THE STONE BREAKWATER AT IT'S TIE-IN TO STA 
342+ 70 OF THE SOUTHERN SILL. 

2. ACCESS STONE BREAKWATER TIE-IN TO THE EXISTING SILL 
FROM THE BAY ONLY. MAKE REASONABLE EFFORTS TO MINIMIZE 
NEED TO EXCAVATE AND/OR DISPLACE SOFT RIVER BOTTOM 
MATERIAL TO ACCESS BREAKWATER TIE-IN. 

3. ALL VERTICAL DATUM IS IN NAVD88, HORIZONTAL DATUM IS IN 
MD83 

4. ALL ELEVATIONS ARE IN FEET 

5. TYPICAL SECTION FOR STONE BREAKWATER FOUND ON SHEET 
514C301 

6. BEGIN PLACEMENT OF THE GEOTEX11LE 

7. BEGIN PLACEMENT OF FIRST COURSE OF STONE. SURVEY 
HORIZONTAL LOCATION AND VERTICAL ORIENTATION AS WORK 
PROGRESSES. 

8. AFTER COMPLETION OF GEOTEXTILE AND THE FIRST LAYER OF 
QUARRY SPALLS, AND WITH AUTHORIZATION FROM THE COR, THE 
CONTRACTOR WILL SURVEY THE FIRST COURSE OF STONE TO 
DETERMINE THE STRUCTURES HORIZONTAL LOCATION AND VERTICAL 
ORIENTATION. THE CONTRACTOR WILL ASSESS THE HORIZONTAL 
AND VERTICAL LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH 
THE PLANS AND SPECIFICA110N, DOCUMENT THE SURVEYED STONE 
COURSE ON THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE 
PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO THE KO. 

9. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
CORE STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE BREAKWATER FOR EXCESSIVE SETTLEMENT 
DURING CONSTRUCTION. 

10. SEVEN DAYS AFTER COMPLETION OF THE LAYER OF CORE 
STONE AND WITH AUTHORIZATION FROM THE COR, THE CONTRACTOR 
WILL SURVEY THE CORE STONE COURSE OF STONE TO DETERMINE 
THE STRUCTURES HORIZONTAL LOCA110N AND VERTICAL 
ORIENTATION. THE CONTRACTOR WILL ASSESS THE HORIZONTAL 
AND VERTICAL LOCA110N OF THE STRUCTURE FOR COMPLIANCE WITH 

I 

I 

2 

THE PLANS AND SPECIFICATION, DOCUMENT THE SURVEYED STONE 
COURSE ON THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE 
PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO THE KO. 

11. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
ARMOR STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE BREAKWATER FOR EXCESSIVE SETTLEMENT 
DURING CONSTRUC110N. 

12. INSTALL NAVIGATION OR WARNING BEACONS AND SIGNAGE AS 
REQUIRED. 

13. UPON COMPLETION OF THE ARMOR STONE BREAKWATER AND 
WITH AUTHORIZATION FROM THE COR CONDUCT A COMPLETED 
CONDITION SURVEY OF THE STONE BREAKWATER. THE CONTRACTOR 
WILL ASSESS THE HORIZONTAL AND VERTICAL LOCATION OF THE 
STRUCTURE FOR COMPLIANCE WITH THE PLANS AND SPECIFICATION, 
DOCUMENT THE SURVEYED STONE COURSE ON THE PROVIDED 
AS-BUILT TABLE, AND SUBMIT THE PROFESSIONAL LAND SURVEYOR 
STAMPED TABLE TO THE KO. 

14. SUBMIT THE COMPLETED CONDITION SURVEY OF THE STONE 
BREAKWATER TO THE COR AND MAKE ANY REQUIRED AL TERA TIONS 
TO THE STONE BREAKWATER FOR APPROVAL. 

C. NORTHEAST STONE SILL (STA 100 TO 138+25.09): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRACTING OFFICER'S REPRESENTATIVE (COR) BEGIN 
CONSTRUCTION OF THE STONE SILL AT STA 100+00. 

2. CONSTRUCTION OF STONE SILL FROM THE BAY ONLY. MAKE 
REASONABLE EFFORTS TO MINIMIZE NEED TO EXCAVATE AND/OR 
DISPLACE BAY BOTTOM MATERIAL. 

3. ALL ELEVATIONS ARE IN FEET 

4. TYPICAL SECTION FOR STONE SILL FOUND ON SHEET 514C301 

5. BEGIN EXCAVATION OF MATERIAL FOR FOUNDATION 
REPLACEMENT. MECH AN I CALLY/HYDRAULICALLY PLACE DREDGE 
SPOILS IN PREAPPROVED SITE NOTED ON PLAN SHEET 514ES101. 

6. DREDGE BORROW MATERIAL FROM APPROVED BORROW SITE, 
TRANSPORT, AND PLACE MATERIAL FOR FOUNDATION REPLACEMENT. 

7. BEGIN PLACEMENT OF THE GEOTEXTILE. 

8. BEGIN PLACEMENT OF FIRST COURSE OF QUARRY SPALLS. 
SURVEY HORIZONTAL LOCATION AND VERTICAL ORIENTATION AS 
WORK PROGRESSES 

9. AFTER COMPLE110N OF THE LAYER OF QUARRY SPALLS AND 
WITH AUTHORIZATION FROM THE COR, THE CONTRACTOR WILL 
SURVEY THE FIRST COURSE OF SILL STONE TO DETERMINE THE 
STRUCTURES HORIZONTAL LOCATION AND VERTICAL ORIENTATION. 
THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND VERTICAL 
LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE PLANS 
AND SPECIFICATION, DOCUMENT THE SURVEYED STONE COURSE ON 
THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE PROFESSIONAL 
LAND SURVEYOR STAMPED TABLE TO THE KO. 

10. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
ARMOR STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE SILL FOR EXCESSIVE SETTLEMENT DURING 
CONSTRUCTION. 

11. UPON COMPLETION OF THE INSTALLATION OF ARMOR STONE 
ON THE NEW STONE SILL AND WITH AUTHORIZATION FROM THE COR 
CONDUCT A COMPLETED CONDITION SURVEY OF THE NEW STONE 
SILL. THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND 
VERTICAL LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE 
PLANS AND SPECIFICATION, DOCUMENT THE SURVEYED STONE 
COURSE ON THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE 
PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO THE KO. 

D. SOUTHEAST STONE SILL (STA 400 TO 410+72.78): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRACTING OFFICER'S REPRESENTATIVE (COR) BEGIN 
CONSTRUCTION OF THE STONE SILL AT STA 400+00 

2. ALL ELEVATIONS ARE IN FEET 

3. TYPICAL SECTION FOR STONE SILL FOUND ON SHEET 514C301 

4. BEGIN CONSTRUCTION AT STATION 400 UTILIZING LOW GROUND 
PRESSURE EQUIPMENT TO CONSTRUCT THE SILL TIE-IN. MAKE 
REASONABLE EFFORTS TO MINIMIZE NEED TO EXCAVATE AND/OR 
DISTURB THE GROUND AND BAY BOTTOM MATERIAL. 

5. BEGIN PLACEMENT OF THE GEOTEXTILE 

I 3 I 

MID-CHESAPEAKE BAY ISLAND ECOSYSTEM 
RESTORATION PROJECT 

DORCHESTER COUNTY, MARYLAND 

4 

BARREN ISLAND RESTORATION 
STONE STRUCTURES 

I 

6. BEGIN PLACEMENT OF FIRST COURSE OF QUARRY SPALL 
STONE. SURVEY HORIZONTAL LOCATION AND VERTICAL ORIENTATION 
AS WORK PROGRESSES 

7. AFTER COMPLETION OF THE FIRST LAYER OF ROCK AND WITH 
AUTHORIZATION FROM THE COR, THE CONTRACTOR WILL SURVEY 
THE FIRST COURSE OF SILL STONE TO DETERMINE THE STRUCTURES 
HORIZONTAL LOCATION AND VERTICAL ORIENTATION. THE 
CONTRACTOR WILL ASSESS THE HORIZONTAL AND VERTICAL 
LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE PLANS 
AND SPECIFICATION, DOCUMENT THE SURVEYED STONE COURSE ON 
THE PROVIDED AS-BUil T TABLE, AND SUBMIT THE PROFESSIONAL 
LAND SURVEYOR STAMPED TABLE TO THE KO. 

8. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
ARMOR STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE SILL FOR EXCESSIVE SETTLEMENT DURING 
CONSTRUCTION. 

9. UPON COMPLETION OF THE INSTALLATION OF ARMOR STONE 
ON THE NEW STONE SILL AND WITH AUTHORIZATION FROM THE COR 
CONDUCT A COMPLETED CONDITION SURVEY OF THE NEW STONE 
SILL. THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND 
VER11CAL LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE 
PLANS AND SPECIFICATION, DOCUMENT THE SURVEYED STONE 
COURSE ON THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE 
PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO THE KO. 

E. SOUTHWEST STONE SILL (STA 300 TO 325+99.66): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRACTING OFFICER'S REPRESENTATIVE (COR) BEGIN 
CONSTRUCTION OF THE STONE SILL AT STA 300+00 

2. CONSTRUCTION OF STONE SILL FROM THE BAY ONLY. MAKE 
REASONABLE EFFORTS TO MINIMIZE NEED TO EXCAVATE AND/OR 
DISPLACE BAY BOTTOM MATERIAL. 

3. ALL ELEVATIONS ARE IN FEET 

4. TYPICAL SECTION FOR STONE SILL FOUND ON SHEET 514C301 

5. BEGIN PLACEMENT OF THE GEOTEXTILE 

6. BEGIN PLACEMENT OF FIRST COURSE OF STONE. SURVEY 
HORIZONTAL LOCATION AND VERTICAL ORIENTATION AS WORK 
PROGRESSES 

7. AFTER COMPLETION OF THE LAYER OF QUARRY SPALL ROCK 
AND WITH AUTHORIZATION FROM THE COR, THE CONTRACTOR WILL 
SURVEY THE FIRST COURSE OF SILL STONE TO DETERMINE THE 
STRUCTURES HORIZONTAL LOCATION AND VERTICAL ORIENTATION. 
THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND VERTICAL 
LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE PLANS 
AND SPECIFICATION, DOCUMENT THE SURVEYED STONE COURSE ON 
THE PROVIDED AS-BUil T TABLE, AND SUBMIT THE PROFESSIONAL 
LAND SURVEYOR STAMPED TABLE TO THE KO. 

8. WITH APPROVAL FROM THE COR BEGIN CONSTRUCTION OF THE 
ARMOR STONE LAYER MAKING SURE TO MEET THE LINES AND 
GRADES AS SHOWN ON THE PLANS. THE CONTRACTOR WILL 
MONITOR THE STONE SILL FOR EXCESSIVE SETTLEMENT DURING 
CONSTRUCTION. 

9. UPON COMPLETION OF THE INSTALLATION OF ARMOR STONE 
ON THE NEW STONE SILL AND WITH AUTHORIZATION FROM THE COR 
CONDUCT A COMPLETED CONDITION SURVEY OF THE NEW STONE 
SILL. THE CONTRACTOR WILL ASSESS THE HORIZONTAL AND 
VERTICAL LOCATION OF THE STRUCTURE FOR COMPLIANCE WITH THE 
PLANS AND SPECIFICATION, DOCUMENT THE SURVEYED STONE 
COURSE ON THE PROVIDED AS-BUILT TABLE, AND SUBMIT THE 
PROFESSIONAL LAND SURVEYOR STAMPED TABLE TO THE KO. 

G. BIRD ISLANDS (STA 600 TO 615+00 AND 700 TO 
713+63. 77): 

1. WITH AUTHORIZATION FROM THE CONTRACTING OFFICER (KO) 
OR THE CONTRACTING OFFICER'S REPRESENTATIVE (COR) BEGIN 
CONSTRUCTION OF THE BIRD ISLANDS 

2. ALL ELEVATIONS IN FEET 

3. PLACE GEOTEXTILE FOR FOUNDATION 

4. PLACE TOE DIKE 

5. SURVEY, FILL OUT TABLE 

6. INSTALL GEOTEXTILE MAKING SURE TO OVERLAP SEAMS 

7. INSTALL ROCK 

8. SURVEY, FILL OUT TABLE 

9. PLACE FILL 

10. SURVEY, FILL OUT TABLE 

11 . PLACE GEOTEXTILE 

12. INSTALL CAPPING MATERIAL 

13. SUBMIT THE COMPLETED CONDITION SURVEY OF THE BIRD 
ISLANDS TO THE COR AND MAKE ANY REQUIRED ALTERATIONS TO 
THE BIRD ISLANDS FOR APPROVAL. 

I 

I 5 

NOTE: STONE STRUCTURES MAY BE CONSTRUCTED CONCURRENTLY 
OR IN ANY ORDER 
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APPENDIX B 

BARREN ISLAND COASTAL ENGINEERING 

ATTACHMENT – STONE SIZING CALCULATIONS 



Input Wave and Water Level Variables
H mo  = 6.07 ft

T p  = 4.12 s
h  = 13.3 ft
g  32.2 ft/s^2
 = 0 deg

1

H B /h B  = 0.6 The breaker 

 w  = 63.3 pcf  Generally 0.

 r  = 165.0 pcf

 b  = 1.0

x Elevation coords Roughness

ft ft f

67.36 0.16 x1, e1

39.24 14.22 x2, e2 0.55

28.44 14.22 x3, e3 0.55

0 0 x4, e4 0.55

cot   = 2

f = 0.55

Por = 0.37

f

1

1
1

0.9
0.85
0.8

0.7
0.55

Hs/D 2.68

Armor rock – two layers

Seaward Slope

Roughness

Seaward Structure Toe

Armor rock – single layer

Leeward End of Crest

Crest Width 10.8

Input Structure Geometry from Crest to Toe

Specific Weight of Water

Small blocks over 1/25 of surface
Small blocks over 1/9 of surface

Example Roughness Coefficients
Surface Covering

Concrete or Asphalt

Closed concrete block
Grass
Armorflex

Point

Leeward Structure Toe

Seaward End of Crest

Porosity

Specific Weight of Armor

Berm Influence Factor

Barren Island Restoration Stone Sizing Input
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator
Structure: Breakwater

Total Depth at Structure Toe

CASE

Acceleration of Gravity
Wave Obliquity

Wave Height at Structure Toe

Spectral Peak Wave Period

Breaker Ratio for Breaker Height at x B

 

SWL 

toe (x, e)=

Fore



4.9

0.2 0.1 0.05 0.02 0.01

50 8.4 10.0 11.9 14.5 17.1

90 8.7 10.5 12.4 15.1 17.7

Hmo (ft) 50 1.3 1.6 1.9 2.6 3.1

Tp (s) 50 2.8 2.9 3.0 3.2 3.3
50 124 144 169 217 255

90 191 223 261 335 395

50 0 0 0 108 227

90 0 0 0 199 380

50 340 443 562 735 904

90 406 517 636 821 990
0.6536

50 4.9
90 5.5

Hmo 50 0.4
Tp 50 2.6

50 37
90 58
50 -372
90 -503
50 119
90 189

p2 (lbf/ft^2)

p3 (lbf/ft^2)

Interpolation Tool to compute input values for a specific SWL at 50% CL

AEP of Desired SWL 

ft

ft
ft

p1 (lbf/ft^2)

Desired SWL = 

Hydraulic 
Parameter

CL
Annual Exceedan

SWL (ft)

p1 (lbf/ft^2)

p2 (lbf/ft^2)

p3 (lbf/ft^2)

SWL

(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)

s
ft



units of weight: lb
units of length ^2: ft^2

ratio should typically be 0.5 to 0.6. 

5 applies to flat bathymetry and 0.6 is for steeper bathymetry.

a sw

=(0,0) 

h 

Crest 

xB = 0 
hB = h 

reshore 



0.005 0.0033 0.002 0.0013 0.001

19.3 20.4 21.4 22.2 22.6
19.8 20.7 21.7 22.4 22.9
3.6 3.9 4.2 4.4 4.7
3.4 3.5 3.6 3.7 3.8
296 325 362 391 407
457 503 560 604 629

423 550 692 791 850

650 804 979 1102 1173

1040 1105 1170 1212 1264
1121 1193 1250 1297 1338

nce Probability 



Input for "Wall Forces" and "Wall Overtopping" Worksheets
CASE 6

CASE 7

h s  50% CL= 13.3 ft

h b  50% CL= 18 ft
h'  50% CL= 18 ft
d 50% CL 18 ft

B = 0 ft

h c  = 4.7 ft

h w  = 18 ft

 c  = 155.0 pcf
Bm = 0 ft
s = 1

0

Input for "Wave Runup" and "Sloped Structure Overtopping" Worksheets

n  = 0.045 CASE 1
tan   = 0.500 rad

h w  = 13.3 ft

Input for "Stone Armor" and "Hudson Armor" Worksheets
Armor Stone Stability Input - Melby and Hughes Equation

S  = 1
N z  = 5000

Wall-Type 

Freeboard

Wall/Casson Width

Width of Rock Forward of Wall

Caisson or wall Input

Water Depth

Water depth at 5Hs from Wall

Water Depth at Toe of wall 

Water Depth at Base Armor Crest El

Specific Weight of Caisson

Height of Wall

Wave Type: 0 for long-crested, 1 for short
Wall Type Coefficient

Number of Waves in a Storm

Plain Impe

Plain Impe

Flooding Over Levee
Mannings n for grass

Pool Depth at Levee Toe

Perforated 

Perforated 

backside slope

Zero Damage Level

 

SWL 

e

 

SWL

e

h

 

SWL 

p 

J 

I I I I 

I I ' :J 



P  = 0.37
S r  = 2.61

B c  = 10.8 ft CASE 5

 f-C  = 0.55

R c-rear  = 0.92 ft

tan   = 0.500 rad
K W = 0.100

H  = 6.07 ft
K D  = 2

S r  = 2.61
  = 1.61

K W = 0.100
Quarry stone

Underlayer Weight/Armor Weight

Armor Specific Gravity

Design Wave Height

Leeside Freeboard

Concrete Stability Input - Hudson Equation

backside slope

Crest Width

Roughness Influence Coef., Cres

Structure Permeability

Stone Specific Gravity

Sr - 1

Underlayer Weight/Armor Weight
Armor Type

Stability Coefficient

 

SWL 

toe (x, e)=

Fore



Floodwall with no flooding

Floodwall with flooding

s

1

0.78

0.72-0.79

0.58

Coefficients for Wave Overtopping

rmeable Wall with Recurved Nose

rmeable Wall

front (20% hole area) and deck

front (20% hole area) and open deck

Uniform Slope, 1 slope

x2 

e1 

e2 

1 x1 

x2

e1 

e2

1 x1 

hw 

Hw 

x2 

e1 

e2 

1 x1 

hw 

Hw 

I 



Levee / Rubble Mound with flooding

=(0,0) 

hw 

Crest 

xB = 0 
hB = h 

eshore 

hc 



H mo  = 6.07 ft

T p  = 4.12 s    

h  = 13.3 ft S r  = r/w = r/w = specific gravity of stone

cot   = 2 ft r = Density of Stone

 w  = 63.3 pcf w = Density of Water

 r  = 165 pcf D n 50 = (V 50)
1/3 = Nominal Stone Diameter

g  32.2 ft/s^2 V 50 = M 50/r =  W 50/r = Median Volume of Armor Stone

 = 0 deg M 50 = Median Armor Stone Mass

S r  = 2.61

H B /h B  = 0.6

 = 1.61
R c  = 0.92

B = 10.8 ft

H mo  = 6.07 ft

L op  = 86.99 ft

op = 1.89
tan   = 0.5000

Rc/Hi = 0.1516

B/Hi = 1.7792
a  = 1.360
b  = -3.98968 ft
c = 0.050784 ft^2

Dn50 = 2.92 ft

W50 = 4111.42 lb

K t  = 0.267

H t  = 1.620

Kt = 0.413

H t  = 0.207

Crest Width

Stone Specific Gravity

Seaward Slope

Acceleration of Gravity

Wave Obliquity

Specific Weight of Water

Breaker Ratio for Breaker Height at xB

Total Depth at Structure Toe

Specific Weight of Armor

Barren Island Restoration Low-Crested Structure Stone Sizing Output
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator - Delos, EurOtop
Structure: Breakwater

Input Wave and Water Level Variables from Input Sheet

Wave Height at Structure Toe

Spectral Peak Wave Period

Overtopping for Smooth Structure include oblique wave

Computed Variables for Stability and Transmission

Significant Wave Height at Levee Toe

Deep Wave Length

Surf Similarity Parameter

Average Slope =h c /x c

Median Stone Weight

Overtopping for Rubble Mound

Computed Armor Size

Median Nominal Stone Size

Armor Sizing Equations

36.123.006.0
50
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Armor Sizing Equations, linearly interpolate for 8<B/Hi<12

I I I I 
N arrow-Be 1·m Crests 
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Input for "Wall Forces" and "Wall Overtopping" Worksheets
CASE 6 Floodwall with no flooding

Input Wave and Water Level Variables units of weight: lb
H mo  = 5.77 ft units of length ^2: ft^2

T p  = 6.33 s

h  = 14.4 ft
g  32.2 ft/s^2
 = 0 deg

1 CASE 7 Floodwall with flooding

H B /h B  = 0.6 The breaker ratio should typically be 0.5 to 0.6. 

 w  = 63.3 pcf  Generally 0.5 applies to flat bathymetry and 0.6 is for steeper bathymetry.

 r  = 165.0 pcf

 b  = 1.0

x Elevation coords Roughness h s  50% CL= 14.4 ft

ft ft f a sw h b  50% CL= 18 ft

59.64 2.24 x1, e1 h'  50% CL= 18 ft

37.46 13.33 x2, e2 0.55 d 50% CL 18 ft

26.66 13.33 x3, e3 0.55 B = 0 ft

0 0 x4, e4 0.55 h c  = 3.6 ft s

h w  = 18 ft 1

cot   = 2  c  = 155.0 pcf 0.78

f = 0.55 Bm = 0 ft 0.72-0.79

Por = 0.37 s = 1 0.58

0

f

1

1 Input for "Wave Runup" and "Sloped Structure Overtopping" Worksheets
1

0.9 n  = 0.046 CASE 1
0.85 tan   = 0.500 rad

0.8 h w  = 14.4 ft

0.7
0.55

Input for "Stone Armor" and "Hudson Armor" Worksheets
Hs/D 2.55 Armor Stone Stability Input - Melby and Hughes Equation

S  = 1
N z  = 5000
P  = 0.37

S r  = 2.61

4.9 B c  = 10.8 ft CASE 5 Levee / Rubble Mound with flooding

 f-C  = 0.55

0.2 0.1 0.05 0.02 0.01 0.005 0.0033 0.002 0.0013 0.001 R c-rear  = -1.07 ft

50 8.4 10.0 11.9 14.5 17.1 19.3 20.4 21.4 22.2 22.6 tan   = 0.500 rad

90 8.7 10.5 12.4 15.1 17.7 19.8 20.7 21.7 22.4 22.9 K W = 0.100

Hmo (ft) 50 1.3 1.6 1.9 2.6 3.1 3.6 3.9 4.2 4.4 4.7

Tp (s) 50 2.8 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.7 3.8
50 124 144 169 217 255 296 325 362 391 407 H  = 5.77 ft

90 191 223 261 335 395 457 503 560 604 629 K D  = 2

50 0 0 0 108 227 423 550 692 791 850 S r  = 2.61

90 0 0 0 199 380 650 804 979 1102 1173   = 1.61

50 340 443 562 735 904 1040 1105 1170 1212 1264 K W = 0.100

90 406 517 636 821 990 1121 1193 1250 1297 1338
0.6536

50 4.9
90 5.5

Hmo 50 0.4
Tp 50 2.6

50 37
90 58
50 -372
90 -503
50 119
90 189

Wall-Type Coefficients for Wave Overtopping

Freeboard

Wall/Casson Width

Width of Rock Forward of Wall

Caisson or wall Input

Water Depth

Water depth at 5Hs from Wall

Water Depth at Toe of wall 

Water Depth at Base Armor Crest El

Specific Weight of Caisson

Height of Wall

Armor rock – two layers

Seaward Slope

Roughness

Seaward Structure Toe

Armor rock – single layer

Leeward End of Crest

Wave Type: 0 for long-crested, 1 for short

Crest Width 10.8

Wall Type Coefficient

Quarry stone

Underlayer Weight/Armor Weigh

Number of Waves in a Storm

Plain Impermeable Wall with Recurved Nose

Armor Specific Gravity

Plain Impermeable Wall

Flooding Over Levee
Mannings n for grass

Pool Depth at Levee Toe

Perforated front (20% hole area) and deck

Design Wave Height

Perforated front (20% hole area) and open deck

Leeside Freeboard

Concrete Stability Input - Hudson Equation

backside slope

backside slope
Uniform Slope, 1 slope

Crest Width

Roughness Influence Coef., Cres

Input Structure Geometry from Crest to Toe

Specific Weight of Water

Small blocks over 1/25 of surface

Small blocks over 1/9 of surface

Example Roughness Coefficients

Surface Covering

Concrete or Asphalt

Closed concrete block

Grass
Armorflex

Point

Leeward Structure Toe

Seaward End of Crest

Porosity

Specific Weight of Armor

Berm Influence Factor

Barren Island Restoration Stone Sizing Input
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator
Structure: Modification of Existing Sill

Total Depth at Structure Toe

CASE

Acceleration of Gravity
Wave Obliquity

Wave Height at Structure Toe

Spectral Peak Wave Period

Breaker Ratio for Breaker Height at x B

Structure Permeability

Stone Specific Gravity

Zero Damage Level

Sr - 1

Underlayer Weight/Armor Weigh

Armor Type

Stability Coefficient

p2 (lbf/ft^2)

p3 (lbf/ft^2)

Interpolation Tool to compute input values for a specific SWL at 50% CL

AEP of Desired SWL 

ft

ft
ft

p1 (lbf/ft^2)

Desired SWL = 

Hydraulic 
Parameter

CL
Annual Exceedance Probability 

SWL (ft)

p1 (lbf/ft^2)

p2 (lbf/ft^2)

p3 (lbf/ft^2)

SWL

(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)

s
ft

 

SWL

x2 

e1 

e2 

1 x1 

 

SWL 

toe (x, e)=(0,0) 

h 

Crest 

xB = 0 
hB = h 

Foreshore 

 

SWL

x2 

e1 

e2

1 x1 

hw 

Hw 

 

SWL 

x2 

e1 

e2 

1 x1 

hw 

Hw 

 

SWL 

toe (x, e)=(0,0) 

hw 

Crest 

xB = 0 
hB = h 

Foreshore 

hc 

h------~---;::r-.................. 

I I 

ll____.l_______________i_______l 
h---------------;;r-······ .......... . 

l 



H mo  = 5.77 ft

T p  = 6.33 s    

h  = 14.4 ft S r  = r/w = r/w = specific gravity of stone

cot   = 2 ft r = Density of Stone

 w  = 63.3 pcf w = Density of Water

 r  = 165 pcf D n 50 = (V 50)
1/3 = Nominal Stone Diameter

g  32.2 ft/s^2 V 50 = M 50/r =  W 50/r = Median Volume of Armor Stone

 = 0 deg M 50 = Median Armor Stone Mass

S r  = 2.61

H B /h B  = 0.6

 = 1.61
R c  = 0

B = 10.8 ft

H mo  = 5.77 ft

L op  = 205.34 ft

op = 2.98
tan   = 0.5000

Rc/Hi = 0.0000

B/Hi = 1.8718
a  = 1.360
b  = -3.59136 ft
c = 0 ft^2

Dn50 = 2.64 ft

W50 = 3038.39 lb

K t  = 0.408

H t  = 2.356

Kt = 0.581

H t  = 0.291

Crest Width

Stone Specific Gravity

Seaward Slope

Acceleration of Gravity

Wave Obliquity

Specific Weight of Water

Breaker Ratio for Breaker Height at xB

Total Depth at Structure Toe

Specific Weight of Armor

Barren Island Restoration Low-Crested Structure Stone Sizing Output
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator - Delos, EurOtop
Structure: Modification of Existing Sill

Input Wave and Water Level Variables from Input Sheet

Wave Height at Structure Toe

Spectral Peak Wave Period

Overtopping for Smooth Structure include oblique wave

Computed Variables for Stability and Transmission

Significant Wave Height at Levee Toe

Deep Wave Length

Surf Similarity Parameter

Average Slope =h c /x c

Median Stone Weight

Overtopping for Rubble Mound

Computed Armor Size

Median Nominal Stone Size

Armor Sizing Equations

36.123.006.0
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Armor Sizing Equations, linearly interpolate for 8<B/Hi<12

I I I I 
N arrow-Be 1·m Crests 

(J,,)n,bble = - 0.40 (ff-,) + 0.6-l (¾)-0.3I (1 - e- 05 ' "'' ) fo r ¾ s; 8 

B road-Berm C rests 

I : : : 
(R) (B)-o.6s . B 

(F r)rnbble = - 0.35 'if, + 0.51 H, (1- e-0·'11'"") for H, :,. 12 

Smooth Low-C rested Struct ures, Oblique W ave Inc ide nce ((.3 =/ 0) 

(I<, )smoorh = [- 0.30 (ff-,) + 0.75 (1 - e-o.,,,,,, )] cos2i3 (3 for (op < 3 



Input for "Wall Forces" and "Wall Overtopping" Worksheets
CASE 6 Floodwall with no flooding

Input Wave and Water Level Variables units of weight: lb
H mo  = 5.04 ft units of length ^2: ft^2

T p  = 4.12 s

h  = 9.9 ft
g  32.2 ft/s^2
 = 0 deg

1 CASE 7 Floodwall with flooding

H B /h B  = 0.6 The breaker ratio should typically be 0.5 to 0.6. 

 w  = 63.3 pcf  Generally 0.5 applies to flat bathymetry and 0.6 is for steeper bathymetry.

 r  = 165.0 pcf

 b  = 1.0

x Elevation coords Roughness h s  50% CL= 9.9 ft

ft ft f a sw h b  50% CL= 18 ft

45.12 0.68 x1, e1 h'  50% CL= 18 ft

28.64 8.92 x2, e2 0.55 d 50% CL 18 ft

17.84 8.92 x3, e3 0.55 B = 0 ft

0 0 x4, e4 0.55 h c  = 8.1 ft s

h w  = 18 ft 1

cot   = 2  c  = 155.0 pcf 0.78

f = 0.55 Bm = 0 ft 0.72-0.79

Por = 0.37 s = 1 0.58

0

f

1

1 Input for "Wave Runup" and "Sloped Structure Overtopping" Worksheets
1

0.9 n  = 0.044 CASE 1
0.85 tan   = 0.500 rad

0.8 h w  = 9.9 ft

0.7
0.55

Input for "Stone Armor" and "Hudson Armor" Worksheets
Hs/D 2.63 Armor Stone Stability Input - Melby and Hughes Equation

S  = 1
N z  = 5000
P  = 0.37

S r  = 2.61

4.9 B c  = 10.8 ft CASE 5 Levee / Rubble Mound with flooding

 f-C  = 0.55

0.2 0.1 0.05 0.02 0.01 0.005 0.0033 0.002 0.0013 0.001 R c-rear  = -0.98 ft

50 8.4 10.0 11.9 14.5 17.1 19.3 20.4 21.4 22.2 22.6 tan   = 0.500 rad

90 8.7 10.5 12.4 15.1 17.7 19.8 20.7 21.7 22.4 22.9 K W = 0.100

Hmo (ft) 50 1.3 1.6 1.9 2.6 3.1 3.6 3.9 4.2 4.4 4.7

Tp (s) 50 2.8 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.7 3.8
50 124 144 169 217 255 296 325 362 391 407 H  = 5.04 ft

90 191 223 261 335 395 457 503 560 604 629 K D  = 2

50 0 0 0 108 227 423 550 692 791 850 S r  = 2.61

90 0 0 0 199 380 650 804 979 1102 1173   = 1.61

50 340 443 562 735 904 1040 1105 1170 1212 1264 K W = 0.100

90 406 517 636 821 990 1121 1193 1250 1297 1338
0.6536

50 4.9
90 5.5

Hmo 50 0.4
Tp 50 2.6

50 37
90 58
50 -372
90 -503
50 119
90 189

p1 (lbf/ft^2)

p2 (lbf/ft^2)

p3 (lbf/ft^2)

SWL

(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)

s
ft

AEP of Desired SWL 

ft

ft
ft

p1 (lbf/ft^2)

Desired SWL = 

Hydraulic 
Parameter

CL
Annual Exceedance Probability 

SWL (ft)

Structure Permeability

Stone Specific Gravity

Zero Damage Level

Sr - 1

Underlayer Weight/Armor Weigh

Armor Type

Stability Coefficient

p2 (lbf/ft^2)

p3 (lbf/ft^2)

Interpolation Tool to compute input values for a specific SWL at 50% CL

Barren Island Restoration Stone Sizing Input
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator
Structure: Northeast Sill

Total Depth at Structure Toe

CASE

Acceleration of Gravity
Wave Obliquity

Wave Height at Structure Toe

Spectral Peak Wave Period

Breaker Ratio for Breaker Height at x B

Input Structure Geometry from Crest to Toe

Specific Weight of Water

Small blocks over 1/25 of surface

Small blocks over 1/9 of surface

Example Roughness Coefficients

Surface Covering

Concrete or Asphalt

Closed concrete block

Grass
Armorflex

Point

Leeward Structure Toe

Seaward End of Crest

Porosity

Specific Weight of Armor

Berm Influence Factor

Wave Type: 0 for long-crested, 1 for short

Crest Width 10.8

Wall Type Coefficient

Quarry stone

Underlayer Weight/Armor Weigh

Number of Waves in a Storm

Plain Impermeable Wall with Recurved Nose

Armor Specific Gravity

Plain Impermeable Wall

Flooding Over Levee
Mannings n for grass

Pool Depth at Levee Toe

Perforated front (20% hole area) and deck

Design Wave Height

Perforated front (20% hole area) and open deck

Leeside Freeboard

Concrete Stability Input - Hudson Equation

backside slope

backside slope
Uniform Slope, 1 slope

Crest Width

Roughness Influence Coef., Cres

Armor rock – two layers

Seaward Slope

Roughness

Seaward Structure Toe

Armor rock – single layer

Leeward End of Crest

Wall-Type Coefficients for Wave Overtopping

Freeboard

Wall/Casson Width

Width of Rock Forward of Wall

Caisson or wall Input

Water Depth

Water depth at 5Hs from Wall

Water Depth at Toe of wall 

Water Depth at Base Armor Crest El

Specific Weight of Caisson

Height of Wall

 

SWL

x2 

e1 

e2 

1 x1 
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toe (x, e)=(0,0) 

h 
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hB = h 
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hw 
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e1 

e2 
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hw 
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hw 
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xB = 0 
hB = h 

Foreshore 

hc 
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H mo  = 5.04 ft

T p  = 4.12 s    

h  = 9.9 ft S r  = r/w = r/w = specific gravity of stone

cot   = 2 ft r = Density of Stone

 w  = 63.3 pcf w = Density of Water

 r  = 165 pcf D n 50 = (V 50)
1/3 = Nominal Stone Diameter

g  32.2 ft/s^2 V 50 = M 50/r =  W 50/r = Median Volume of Armor Stone

 = 0 deg M 50 = Median Armor Stone Mass

S r  = 2.61

H B /h B  = 0.6

 = 1.61
R c  = 0

B = 10.8 ft

H mo  = 5.04 ft

L op  = 86.99 ft

op = 2.08
tan   = 0.5000

Rc/Hi = 0.0000

B/Hi = 2.1429
a  = 1.360
b  = -3.13699 ft
c = 0 ft^2

Dn50 = 2.31 ft

W50 = 2024.92 lb

K t  = 0.326

H t  = 1.645

Kt = 0.485

H t  = 0.242

Median Stone Weight

Overtopping for Rubble Mound

Computed Armor Size

Median Nominal Stone Size

Overtopping for Smooth Structure include oblique wave

Computed Variables for Stability and Transmission

Significant Wave Height at Levee Toe

Deep Wave Length

Surf Similarity Parameter

Average Slope =h c /x c

Total Depth at Structure Toe

Specific Weight of Armor

Barren Island Restoration Low-Crested Structure Stone Sizing Output
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator - Delos, EurOtop
Structure: Northeast Sill

Input Wave and Water Level Variables from Input Sheet

Wave Height at Structure Toe

Spectral Peak Wave Period

Crest Width

Stone Specific Gravity

Seaward Slope

Acceleration of Gravity

Wave Obliquity

Specific Weight of Water

Breaker Ratio for Breaker Height at xB

Armor Sizing Equations
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Input for "Wall Forces" and "Wall Overtopping" Worksheets
CASE 6 Floodwall with no flooding

Input Wave and Water Level Variables units of weight: lb
H mo  = 6.06 ft units of length ^2: ft^2

T p  = 5.92 s

h  = 13.2 ft
g  32.2 ft/s^2
 = 0 deg

1 CASE 7 Floodwall with flooding

H B /h B  = 0.6 The breaker ratio should typically be 0.5 to 0.6. 

 w  = 63.3 pcf  Generally 0.5 applies to flat bathymetry and 0.6 is for steeper bathymetry.

 r  = 165.0 pcf

 b  = 1.0

x Elevation coords Roughness h s  50% CL= 13.2 ft

ft ft f a sw h b  50% CL= 18 ft

58.84 -0.12 x1, e1 h'  50% CL= 18 ft

34.7 11.95 x2, e2 0.55 d 50% CL 18 ft

23.9 11.95 x3, e3 0.55 B = 0 ft

0 0 x4, e4 0.55 h c  = 4.8 ft s

h w  = 18 ft 1

cot   = 2  c  = 155.0 pcf 0.78

f = 0.55 Bm = 0 ft 0.72-0.79

Por = 0.37 s = 1 0.58

0

f

1

1 Input for "Wave Runup" and "Sloped Structure Overtopping" Worksheets
1

0.9 n  = 0.046 CASE 1
0.85 tan   = 0.500 rad

0.8 h w  = 13.2 ft

0.7
0.55

Input for "Stone Armor" and "Hudson Armor" Worksheets
Hs/D 2.46 Armor Stone Stability Input - Melby and Hughes Equation

S  = 1
N z  = 5000
P  = 0.37

S r  = 2.61

4.9 B c  = 10.8 ft CASE 5 Levee / Rubble Mound with flooding

 f-C  = 0.55

0.2 0.1 0.05 0.02 0.01 0.005 0.0033 0.002 0.0013 0.001 R c-rear  = -1.25 ft

50 8.4 10.0 11.9 14.5 17.1 19.3 20.4 21.4 22.2 22.6 tan   = 0.500 rad

90 8.7 10.5 12.4 15.1 17.7 19.8 20.7 21.7 22.4 22.9 K W = 0.100

Hmo (ft) 50 1.3 1.6 1.9 2.6 3.1 3.6 3.9 4.2 4.4 4.7

Tp (s) 50 2.8 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.7 3.8
50 124 144 169 217 255 296 325 362 391 407 H  = 6.06 ft

90 191 223 261 335 395 457 503 560 604 629 K D  = 2

50 0 0 0 108 227 423 550 692 791 850 S r  = 2.61

90 0 0 0 199 380 650 804 979 1102 1173   = 1.61

50 340 443 562 735 904 1040 1105 1170 1212 1264 K W = 0.100

90 406 517 636 821 990 1121 1193 1250 1297 1338
0.6536

50 4.9
90 5.5

Hmo 50 0.4
Tp 50 2.6

50 37
90 58
50 -372
90 -503
50 119
90 189

Wall-Type Coefficients for Wave Overtopping

Freeboard

Wall/Casson Width

Width of Rock Forward of Wall

Caisson or wall Input

Water Depth

Water depth at 5Hs from Wall

Water Depth at Toe of wall 

Water Depth at Base Armor Crest El

Specific Weight of Caisson

Height of Wall

Armor rock – two layers

Seaward Slope

Roughness

Seaward Structure Toe

Armor rock – single layer

Leeward End of Crest

Wave Type: 0 for long-crested, 1 for short

Crest Width 10.8

Wall Type Coefficient

Quarry stone

Underlayer Weight/Armor Weigh

Number of Waves in a Storm

Plain Impermeable Wall with Recurved Nose

Armor Specific Gravity

Plain Impermeable Wall

Flooding Over Levee
Mannings n for grass

Pool Depth at Levee Toe

Perforated front (20% hole area) and deck

Design Wave Height

Perforated front (20% hole area) and open deck

Leeside Freeboard

Concrete Stability Input - Hudson Equation

backside slope

backside slope
Uniform Slope, 1 slope

Crest Width

Roughness Influence Coef., Cres

Input Structure Geometry from Crest to Toe

Specific Weight of Water

Small blocks over 1/25 of surface

Small blocks over 1/9 of surface

Example Roughness Coefficients

Surface Covering

Concrete or Asphalt

Closed concrete block

Grass
Armorflex

Point

Leeward Structure Toe

Seaward End of Crest

Porosity

Specific Weight of Armor

Berm Influence Factor

Barren Island Restoration Stone Sizing Input
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator
Structure: Southeast Sill

Total Depth at Structure Toe

CASE

Acceleration of Gravity
Wave Obliquity

Wave Height at Structure Toe

Spectral Peak Wave Period

Breaker Ratio for Breaker Height at x B

Structure Permeability

Stone Specific Gravity

Zero Damage Level

Sr - 1

Underlayer Weight/Armor Weigh

Armor Type

Stability Coefficient

p2 (lbf/ft^2)

p3 (lbf/ft^2)

Interpolation Tool to compute input values for a specific SWL at 50% CL

AEP of Desired SWL 

ft

ft
ft

p1 (lbf/ft^2)

Desired SWL = 

Hydraulic 
Parameter

CL
Annual Exceedance Probability 

SWL (ft)

p1 (lbf/ft^2)

p2 (lbf/ft^2)

p3 (lbf/ft^2)

SWL

(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)

s
ft

 

SWL

x2 

e1 

e2 

1 x1 

 

SWL 

toe (x, e)=(0,0) 

h 

Crest 

xB = 0 
hB = h 

Foreshore 

 

SWL

x2 

e1 

e2

1 x1 

hw 

Hw 

 

SWL 

x2 

e1 

e2 

1 x1 

hw 

Hw 

 

SWL 

toe (x, e)=(0,0) 

hw 

Crest 

xB = 0 
hB = h 

Foreshore 

hc 

I I 

ll__________i______.l__________l 
h-------~------ -----------
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H mo  = 6.06 ft

T p  = 5.92 s    

h  = 13.2 ft S r  = r/w = r/w = specific gravity of stone

cot   = 2 ft r = Density of Stone

 w  = 63.3 pcf w = Density of Water

 r  = 165 pcf D n 50 = (V 50)
1/3 = Nominal Stone Diameter

g  32.2 ft/s^2 V 50 = M 50/r =  W 50/r = Median Volume of Armor Stone

 = 0 deg M 50 = Median Armor Stone Mass

S r  = 2.61

H B /h B  = 0.6

 = 1.61
R c  = 0

B = 10.8 ft

H mo  = 6.06 ft

L op  = 179.61 ft

op = 2.72
tan   = 0.5000

Rc/Hi = 0.0000

B/Hi = 1.7822
a  = 1.360
b  = -3.77186 ft
c = 0 ft^2

Dn50 = 2.77 ft

W50 = 3519.92 lb

K t  = 0.398

H t  = 2.411

Kt = 0.558

H t  = 0.279

Crest Width

Stone Specific Gravity

Seaward Slope

Acceleration of Gravity

Wave Obliquity

Specific Weight of Water

Breaker Ratio for Breaker Height at xB

Total Depth at Structure Toe

Specific Weight of Armor

Barren Island Restoration Low-Crested Structure Stone Sizing Output
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator - Delos, EurOtop
Structure: Southeast Sill

Input Wave and Water Level Variables from Input Sheet

Wave Height at Structure Toe

Spectral Peak Wave Period

Overtopping for Smooth Structure include oblique wave

Computed Variables for Stability and Transmission

Significant Wave Height at Levee Toe

Deep Wave Length

Surf Similarity Parameter

Average Slope =h c /x c

Median Stone Weight

Overtopping for Rubble Mound

Computed Armor Size

Median Nominal Stone Size

Armor Sizing Equations
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Input for "Wall Forces" and "Wall Overtopping" Worksheets
CASE 6 Floodwall with no flooding

Input Wave and Water Level Variables units of weight: lb
H mo  = 5.91 ft units of length ^2: ft^2

T p  = 4.12 s

h  = 13.3 ft
g  32.2 ft/s^2
 = 0 deg

1 CASE 7 Floodwall with flooding

H B /h B  = 0.6 The breaker ratio should typically be 0.5 to 0.6. 

 w  = 63.3 pcf  Generally 0.5 applies to flat bathymetry and 0.6 is for steeper bathymetry.

 r  = 165.0 pcf

 b  = 1.0

x Elevation coords Roughness h s  50% CL= 13.3 ft

ft ft f a sw h b  50% CL= 18 ft

59.44 0.06 x1, e1 h'  50% CL= 18 ft

35.18 12.19 x2, e2 0.55 d 50% CL 18 ft

24.38 12.19 x3, e3 0.55 B = 0 ft

0 0 x4, e4 0.55 h c  = 4.7 ft s

h w  = 18 ft 1

cot   = 2  c  = 155.0 pcf 0.78

f = 0.55 Bm = 0 ft 0.72-0.79

Por = 0.37 s = 1 0.58

0

f

1

1 Input for "Wave Runup" and "Sloped Structure Overtopping" Worksheets
1

0.9 n  = 0.045 CASE 1
0.85 tan   = 0.500 rad

0.8 h w  = 13.3 ft

0.7
0.55

Input for "Stone Armor" and "Hudson Armor" Worksheets
Hs/D 2.67 Armor Stone Stability Input - Melby and Hughes Equation

S  = 1
N z  = 5000
P  = 0.37

S r  = 2.61

4.9 B c  = 10.8 ft CASE 5 Levee / Rubble Mound with flooding

 f-C  = 0.55

0.2 0.1 0.05 0.02 0.01 0.005 0.0033 0.002 0.0013 0.001 R c-rear  = -1.11 ft

50 8.4 10.0 11.9 14.5 17.1 19.3 20.4 21.4 22.2 22.6 tan   = 0.500 rad

90 8.7 10.5 12.4 15.1 17.7 19.8 20.7 21.7 22.4 22.9 K W = 0.100

Hmo (ft) 50 1.3 1.6 1.9 2.6 3.1 3.6 3.9 4.2 4.4 4.7

Tp (s) 50 2.8 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.7 3.8
50 124 144 169 217 255 296 325 362 391 407 H  = 5.91 ft

90 191 223 261 335 395 457 503 560 604 629 K D  = 2

50 0 0 0 108 227 423 550 692 791 850 S r  = 2.61

90 0 0 0 199 380 650 804 979 1102 1173   = 1.61

50 340 443 562 735 904 1040 1105 1170 1212 1264 K W = 0.100

90 406 517 636 821 990 1121 1193 1250 1297 1338
0.6536

50 4.9
90 5.5

Hmo 50 0.4
Tp 50 2.6

50 37
90 58
50 -372
90 -503
50 119
90 189

p1 (lbf/ft^2)

p2 (lbf/ft^2)

p3 (lbf/ft^2)

SWL

(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)
(lbf/ft^2)

s
ft

AEP of Desired SWL 

ft

ft
ft

p1 (lbf/ft^2)

Desired SWL = 

Hydraulic 
Parameter

CL
Annual Exceedance Probability 

SWL (ft)

Structure Permeability

Stone Specific Gravity

Zero Damage Level

Sr - 1

Underlayer Weight/Armor Weigh

Armor Type

Stability Coefficient

p2 (lbf/ft^2)

p3 (lbf/ft^2)

Interpolation Tool to compute input values for a specific SWL at 50% CL

Barren Island Restoration Stone Sizing Input
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator
Structure: Southwest Sill

Total Depth at Structure Toe

CASE

Acceleration of Gravity
Wave Obliquity

Wave Height at Structure Toe

Spectral Peak Wave Period

Breaker Ratio for Breaker Height at x B

Input Structure Geometry from Crest to Toe

Specific Weight of Water

Small blocks over 1/25 of surface

Small blocks over 1/9 of surface

Example Roughness Coefficients

Surface Covering

Concrete or Asphalt

Closed concrete block

Grass
Armorflex

Point

Leeward Structure Toe

Seaward End of Crest

Porosity

Specific Weight of Armor

Berm Influence Factor

Wave Type: 0 for long-crested, 1 for short

Crest Width 10.8

Wall Type Coefficient

Quarry stone

Underlayer Weight/Armor Weigh

Number of Waves in a Storm

Plain Impermeable Wall with Recurved Nose

Armor Specific Gravity

Plain Impermeable Wall

Flooding Over Levee
Mannings n for grass

Pool Depth at Levee Toe

Perforated front (20% hole area) and deck

Design Wave Height

Perforated front (20% hole area) and open deck

Leeside Freeboard

Concrete Stability Input - Hudson Equation

backside slope

backside slope
Uniform Slope, 1 slope

Crest Width

Roughness Influence Coef., Cres

Armor rock – two layers

Seaward Slope

Roughness

Seaward Structure Toe

Armor rock – single layer

Leeward End of Crest

Wall-Type Coefficients for Wave Overtopping

Freeboard

Wall/Casson Width

Width of Rock Forward of Wall

Caisson or wall Input

Water Depth

Water depth at 5Hs from Wall

Water Depth at Toe of wall 

Water Depth at Base Armor Crest El

Specific Weight of Caisson

Height of Wall

 

SWL

x2 

e1 

e2 

1 x1 

 

SWL 

toe (x, e)=(0,0) 
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Crest 
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hB = h 

Foreshore 
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hw 

Hw 
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hw 
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H mo  = 5.91 ft

T p  = 4.12 s    

h  = 13.3 ft S r  = r/w = r/w = specific gravity of stone

cot   = 2 ft r = Density of Stone

 w  = 63.3 pcf w = Density of Water

 r  = 165 pcf D n 50 = (V 50)
1/3 = Nominal Stone Diameter

g  32.2 ft/s^2 V 50 = M 50/r =  W 50/r = Median Volume of Armor Stone

 = 0 deg M 50 = Median Armor Stone Mass

S r  = 2.61

H B /h B  = 0.6

 = 1.61
R c  = 0

B = 10.8 ft

H mo  = 5.91 ft

L op  = 86.99 ft

op = 1.92
tan   = 0.5000

Rc/Hi = 0.0000

B/Hi = 1.8274
a  = 1.360
b  = -3.6785 ft
c = 0 ft^2

Dn50 = 2.70 ft

W50 = 3264.96 lb

K t  = 0.327

H t  = 1.935

Kt = 0.463

H t  = 0.231

Median Stone Weight

Overtopping for Rubble Mound

Computed Armor Size

Median Nominal Stone Size

Overtopping for Smooth Structure include oblique wave

Computed Variables for Stability and Transmission

Significant Wave Height at Levee Toe

Deep Wave Length

Surf Similarity Parameter

Average Slope =h c /x c

Total Depth at Structure Toe

Specific Weight of Armor

Barren Island Restoration Low-Crested Structure Stone Sizing Output
Date: 12/10/2020
Computed By: MLM (USACE NAB)
Source: USACE ERDC Coastal Structure Calculator - Delos, EurOtop
Structure: Southwest Sill

Input Wave and Water Level Variables from Input Sheet

Wave Height at Structure Toe

Spectral Peak Wave Period

Crest Width

Stone Specific Gravity

Seaward Slope

Acceleration of Gravity

Wave Obliquity

Specific Weight of Water

Breaker Ratio for Breaker Height at xB

Armor Sizing Equations
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APPENDIX C 

BARREN ISLAND CLIMATE CHANGE 

ASSESSMENT DOCUMENTATION 



Climate Change for the Mid Bay Ecosystem Restoration Project 

 

1. Introduction 
Engineering and Construction Bulletin (ECB) 2018-14 requires USACE studies to provide a qualitative 
description of climate change impacts to inland hydrology and/or sea level change assessments as 
necessary.  The objective of this ECB is to enhance USACE climate preparedness and resilience by 

Figure 1 Barren Island Location Map 
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Climate Change for the Mid Bay Ecosystem Restoration Project 

incorporating relevant information about observed and expected climate change impacts in hydrologic 
analyses for new, and existing USACE projects. 

ECB 2018-14 requires at a minimum, a qualitative assessment of potential climate change threats and 
impacts that may be relevant to the recommended plan for the Mid Bay Ecosystem Restoration 
(hereinafter referred to as Mid Bay) Project.  Mid Bay project area covers two very small islands - Barren 
Island and James Island.  This climate change assessment is focused on Barren Island area shown in 
figure 1 above. 

2. Scope of Qualitative Analysis  
ECB 2018-14 stipulates that for project areas at elevations less than or equal to 50 feet NAVD88, a 
determination should be made as to whether Sea Level Change (SLC) will affect flooding by increasing 
(or decreasing) water surface elevation of the project area.  The entire project area is affected by coastal 
flooding from Chesapeake Bay and area elevation is well below 50 feet NAVD88.  Therefore, SLC 
assessment is necessary for Mid Bay project. 

The climate assessment for SLC follows the USACE guidance of Engineer Regulation (ER) 1100-2-8162, 
“Incorporating Sea Level Change in Civil Works Programs,” and Engineer Technical Letter (ETL) 1100-2-1, 
“Procedures to Evaluate Sea Level Change: Impacts, Responses, and Adaptation.” ER 1100-2-8162 and 
ETL 1100-2-1 provide guidance for incorporating the direct and indirect physical effects of projected 
future SLC across the project life cycle in managing, planning, engineering, designing, constructing, 
operating, and maintaining the federal projects.  Planning studies and engineering designs over the 
project life cycle, for both existing and proposed projects, will consider alternatives that are formulated 
and evaluated for the entire range of possible future rates of SLC. 

A qualitative analysis will provide the necessary information to support the assessment of climate 
change risk and uncertainties for the Mid Bay project.  The Barren Island has an area of 0.3 square mile.  
For this small drainage area, riverine flooding is an insignificant issue.  Therefore, riverine hydrology will 
not be part of this qualitative assessments.  The relevant climate variables identified for this study are 
temperature, precipitation, and relative sea level rise.   

According to the Fourth National Climate Assessment (4th NCA) report on Region 2, The Chesapeake Bay 
watershed is experiencing stronger and more frequent storms, an increase in heavy precipitation events, 
increasing bay water temperatures, and a rise in sea level. These trends vary throughout the watershed 
and over time but are expected to continue over the next century. 



Climate Change for the Mid Bay Ecosystem Restoration Project 

3. Temperature 
According to 4th NCA, warming rates on the Northeast Shelf have been higher than experienced in other 
ocean regions and climate projections indicate that warming in this region will continue to exceed rates 
expected in other ocean regions.  NOAA state summary states that the average annual temperatures in 
Maryland have increased more than 1.5°F since the beginning of the 20th century (Figure 1) and 
temperatures in the 21st Century have been warmer than any other period. 

 

 

4. Precipitation 
According to 4th NCA, historical precipitation differences across regions are apparent as increases have 
occurred in several regions and predominantly in the Northeast.  A national average increase of 4% in 
annual precipitation since 1901 mostly a result of large increases in the fall season.  Annual precipitation 
has increased by 5% to more than 15% in parts of the Northeast from the first half of the last century 
(1901–1960) compared to present day (1986–2015). 

Regional changes in flood dynamics are likely to occur as a result of perturbations to precipitation and 
temperature conditions.  Flood severity is a result of many interrelated factors including topography, soil 
moisture, precipitation amount, precipitation intensity, land cover, and others.  

According to NOAA, the observed number of extreme precipitation events (days with precipitation 
greater than 2 inches) for 1950–2014, averaged over 5-year periods; these values are averages from 16 
available long-term reporting stations. The dark horizontal lines represent the long-term average. The 
number of extreme precipitation events has been above average during the last 10 years. The number 

Source: CICS-NC and NOAA 
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5. Sea-Level Change 
 
SLC has been a persistent trend for decades in the United States and elsewhere in the world. Observed 
and reasonably foreseeable global Sea Level Rise (SLR) means that local sea levels will continue beyond 
the end of this century. In most locations, global SLR results in local relative SLR, which has already 
caused impacts such as flooding and coastal shoreline erosion to the nation's assets located at or near 
the ocean.  These impacts will continue to change in severity.  Accordingly, the risks posed by SLC 
motivate decision-makers to ask: “What is the current rate of SLC, and how will that impact the future 
conditions that affect the performance and reliability of my infrastructure, or the current and future 
residential, commercial, and industrial development?” To better empower data-driven and risk-
informed decision-making, the USACE has developed two web-based SLC tools: Sea Level Change Curve 
Calculator and the Sea Level Tracker. Both tools provide a consistent and reproducible method to 
visualize the dynamic nature and variability of coastal water levels at tide gauges, allow comparison to 
the USACE projected SLC scenarios, and support simple exploration of how SLC has or will intersect with 
local elevation thresholds related to infrastructure (e.g., roads, power generating facilities, dunes), and 
buildings. Taken together, decision-makers can align various SLR scenarios with existing and planned 
engineering efforts, estimating when and how the sea level may impact critical infrastructure and 
planned development activities (USACE, 2018b). 
 
Both the Sea Level Change Curve Calculator and the Sea Level Tracker are designed to help with the 
application of the guidance found in ER 1100-2-8162 and ETL 1100-2-1. The tools use equations in the 
regulation to produce tables and graphs for the following three SLC scenarios: 

• Low estimate, which is based on historic trend and represents the minimum expected SLC.  
• Intermediate estimate.  
• High estimate, representing the maximum expected SLC.  

The calculator accepts user input—including project start date, selection of an appropriate NOAA long-
term tide gauge, and project life span—to calculate projected SLCs for the respective project.  The Sea 
Level Tracker has more functionality for quantifying and visualizing observed water levels and SLC trends 
and projections against existing threshold elevations for critical infrastructure and other local elevations 
of interest (USACE, 2018b).  

 

i. Historic and Existing Condition Sea-Level Change 
Historically, the relative sea level trend for Solomon Island is 3.88 millimeters/year with a 95% 
confidence interval of +/- 0.24mm/yr based on monthly mean sea level data from 1937 to 2019 
which is equivalent to a change of 1.27 feet in 100 years.  Details of historic trend is shown in NOAA 
chart below. 
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ii. Potential Impacts to the Project from Sea-Level Change 

The following analysis evaluates potential effects on Barren Island. For the purpose of this analysis, the 
following years are evaluated:  
 

• 2025 (beginning of the Barren Island planning horizon at the completion of construction) 
• 2075 (50 years into the future, representing the Barren Island future without project (FWO) 

condition)  
• 2125 (100 years into the future, representing the end of the Barren Island project life cycle)  

 
Climate for which the project is designed can change over the planning life cycle of that project and may 
affect its performance, or impact operation and maintenance activities. Given these factors, the USACE 
guidance from ECB 2018-14, suggests that the project life cycle should be up to 100 years. For most 
projects, the project life cycle starts when construction is complete which typically corresponds to the 
time when the project starts accruing benefits. For some cases, however, the project life cycle starts 
before construction completion, typically because these projects start getting benefits during 
construction.    
 
For the Barren Island, the project life cycle begins in 2025, when construction is planned to be 
completed for any structural or non-structural improvements are made. The 2075 and 2125 conditions 
could ultimately affect flooding due to SLC.  Hence, SLC considerations may result in an increase in WSEL 
under future conditions. The magnitude of those impacts will depend on how soon the sea rises to a 
level that impacts project performance.  
 
Sea levels are expected to rise, depending on the projected rates of rise for low, intermediate, and high 
scenarios.  Figure 5 shows the estimated relative SLC from 2025 to 2125, calculated with the USACE Sea 
Level Change Curve Calculator, at the Solomon Island, MD Shores NOAA gauges which closest to the 
Barren Island project site. 

Figure 4 Historic Sea Level Change for Solomon Island, MD 
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Table 1 below shows estimated USACE Low, Intermediate, and High SLC projections at Solomon Island, 
MD Shores, in feet relative to NAVD88, from years 2025 to 2125.  The USACE Seal level rise calculator is 
available at (http://corpsmapu.usace.army.mil/rccinfo/slc/slcc_calc.html). 

Table 1 Barren Island Sea Level Rise Projection 
Mid Bay Barren Island Protection 
8577330, Solomon’s Island, MD 

NOAA's 2006 Published Rate: 0.01119 feet/yr 
All values are expressed in feet relative to NAVD88 

Year 
USACE USACE USACE 

Low Int High 
2025 0.28 0.38 0.68 
2030 0.34 0.46 0.87 
2035 0.39 0.56 1.08 
2040 0.45 0.65 1.3 
2045 0.5 0.75 1.54 
2050 0.56 0.86 1.81 
2055 0.62 0.97 2.09 
2060 0.67 1.08 2.38 
2065 0.73 1.2 2.7 
2070 0.78 1.32 3.04 
2075 0.84 1.45 3.39 
2080 0.9 1.58 3.77 
2085 0.95 1.72 4.16 
2090 1.01 1.86 4.57 
2095 1.06 2.01 5 
2100 1.12 2.15 5.44 
2105 1.17 2.31 5.91 
2110 1.23 2.47 6.39 
2115 1.29 2.63 6.9 
2120 1.34 2.8 7.42 
2125 1.4 2.97 7.96 

 

iii. Sea Level Change Summary 
Top of breawater profile elevation varies from 5.5 to __ feet NAVD88.  Future with project 
condition , the breakwater structure will over top at Water Surface Elevation (WSEL) elevation 

Figure 5 Estimated Relative SLC for Solomon Island, MD 
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5.5 feet NAVD88.  The following Table 2 shows computed WSEL for Barren Island.  It shows 
WSEL for different flood frequency events: 

Table 2 Flood Inundation Model Water Surface Elevation for Barren Island 

 

 

 

 
The breakwater structure is designed for the 50-year flood.  The top of the breakwater wall is at 
5.5 feet NAVD88.  Therefore, when relative seal level change exceeds 5.5 foot, the breakwater 
starts overtopping and flooding of protected area begins. 
 

Table 3 USACE Sea Level Rise Scenarios 

 

 

 

 

Structure 2-year 5-year 10-year 20-year 50-year 100-year 200-year 500-year 
1000-
year 

2000-
year 

5000-
year 

10000-
year 

  
ft,  

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
ft, 

NAVD88 
Northeast Sill 0.85 1.71 2.14 2.60 3.93 4.50 5.13 6.24 6.90 7.42 7.96 8.31 
Modification of Existing Sill 0.85 1.72 2.15 2.63 4.07 4.62 5.22 6.32 6.98 7.50 8.05 8.39 
Southwest Sill 0.85 1.72 2.15 2.64 4.08 4.62 5.18 6.23 6.88 7.38 7.93 8.26 
Southeast Sill 0.85 1.71 2.14 2.63 4.14 4.70 5.29 6.34 7.02 7.54 8.10 8.45 
Breakwater 0.85 1.72 2.15 2.63 4.10 4.64 5.21 6.23 6.89 7.40 7.95 8.29 
Lowest WSEL Elevation 0.85 1.71 2.14 2.60 3.93 4.50 5.13 6.23 6.88 7.38 7.93 8.26 

2020 2025 2025 2025 2075 2075 2075 2125 2125 2125
None Low Medium High Low Medium High Low Medium High

0 0.28 0.38 0.68 0.84 1.45 3.39 1.4 2.97 7.96

10000-year 0.01 8.3 8.5 8.6 8.9 9.1 9.7 11.6 9.7 11.2 16.2
5000-year 0.02 7.9 8.2 8.3 8.6 8.8 9.4 11.3 9.3 10.9 15.9
2000-year 0.05 7.4 7.7 7.8 8.1 8.2 8.8 10.8 8.8 10.3 15.3
1000-year 0.1 6.9 7.2 7.3 7.6 7.7 8.3 10.3 8.3 9.8 14.8
500-year 0.2 6.2 6.5 6.6 6.9 7.1 7.7 9.6 7.6 9.2 14.2
200-year 0.5 5.1 5.4 5.5 5.8 6.0 6.6 8.5 6.5 8.1 13.1

100-year 1 4.5 4.8 4.9 5.2 5.3 6.0 7.9 5.9 7.5 12.5

50-year 2 3.9 4.2 4.3 4.6 4.8 5.4 7.3 5.3 6.9 11.9
20-year 5 2.6 2.9 3.0 3.3 3.4 4.1 6.0 4.0 5.6 10.6
10-year 10 2.1 2.4 2.5 2.8 3.0 3.6 5.5 3.5 5.1 10.1
5-year 20 1.7 2.0 2.1 2.4 2.5 3.2 5.1 3.1 4.7 9.7
2-year 50 0.8 1.1 1.2 1.5 1.7 2.3 4.2 2.2 3.8 8.8

Flooding will occur during these conditions (WSEL greater than or equal to 5.5 feet NAVD88)

No flooding will occur during these conditions (WSEL less than or equal to 5.5 feet NAVD88)

USACE Sea Level Rise Scenarios

Recurrence Interval
Percent Chance 

Exceedance Water Surface Elevations plus Sea Level Rise, ft (Top of Protection 5.5 ft NAVD88)

Year

Sea Level Rise, ft
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1 INTRODUCTION 
This report documents the geotechnical design aspects of the Barren Island project. As the design 
progresses, this report will be updated to include documentation for the geotechnical design. This 
report includes information on the subsurface exploration program, foundation conditions, and the 
design cross sections. Items highlighted in yellow indicate portions of the report which will be updated 
at further stages of deign.  

2 SUBSURFACE EXPLORATIONS 

Three separate subsurface investigations have been performed for the project. The first was performed 
in 2001 as part of a reconnaissance study, investigating the possibility of constructing a 1000 - 2000 acre 
island for dredged material disposal and beneficial use. The second investigation was performed in 2004 
as part of a similar beneficial use of dredged material study that was finalized in 2008. The current round 
of exploration was performed in 2020 as part of the present study. 

2.1  PREVIOUS SUBSURFACE EXPLORATION 

2.1.1 2001 Investigation (for 2002 Reconnaissance Study) 

The Maryland Port Administration (MPA) commissioned a preliminary geotechnical reconnaissance 
study for a beneficial use of dredged material project at the west side of Barren Island in 2001. The 
study had three primary goals (E2CR, 2002, p. 3): 

i) “Evaluate the geotechnical conditions at the site, especially along the proposed dike 
alignments;” 

ii) “Design a stable dike section for the site in order to establish a preliminary cost estimate 
for construction;” 

iii) “Evaluate the availability of suitable borrow material (sand) at the site, for the 
construction of the dike.” 

A total of 18 soil borings were collected for the study. All of the borings were located west of the 
existing Barren Island. Depths for the borings ranged from 35 to 70 feet. Laboratory testing on the 
samples included consolidated undrained testing, unconfined compression testing, consolidation 
testing, and grain size analysis including Atterberg limits. The study concluded that the site contained a 
sufficient quantity of suitable borrow material. The study also concluded that the majority of the site 
had suitable foundation conditions for the proposed dike construction, but portions of the site would 
require foundation removal and replacement.  

2.1.2 2004 Investigation (for 2008 Feasibility Study) 

In 2004, twenty-seven (27) borings were completed offshore of Barren Island to investigate the 
subsurface conditions for a proposed island similar to the proposed island in the 2002 study. The borings 
collected in 2004 were intended to supplement the borings collected as part of the 2002 study. Testing 
consisted of grain size analysis, Atterberg limits, and water contents. By 2008, the U.S. Army Corps of 
Engineers (USACE), along with the MPA, completed the feasibility study , Mid-Chesapeake Bay Island 
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Ecosystem Restoration Integrated Feasibility Report and Environmental Impact Statement (USACE, 
2008). The plan formulation changed. In the 2008 study, a site adjacent to James Island was selected for 
large ecosystem restoration (2072 acres) and a much smaller ecosystem restoration (72 acres) at Barren 
Island was formulated. The proposed plan at Barren Island consisted primarily of shoreline protection 
with stone sills, the creation of wetlands behind the stone sills, and a breakwater. Additional borings to 
support the design of the proposed features were not collected. 

2.2 2020 SUBSURFACE EXPLORATION (FOR CURRENT STUDY) 

A combined geotechnical investigation for James and Barren Island commenced in April 2020 and was 
completed in January 2021. The geotechnical investigation was developed to determine the engineering 
properties of the foundation materials along the alignment proposed in the 2008 Feasibility Report. In-
situ testing included standard penetration testing, dilatometer testing, cone penetration testing, vane 
shear testing, and collection of 5 inch diameter undisturbed tube samples. Samples collected during 
standard penetration testing were sent to the USACE soils laboratory at Ft. McHenry, Maryland. Shelby 
tubes were sent to the USACE soils laboratory at Savannah, Georgia.  

The testing plan included collection of cone penetration tests at 500 ft increments along the Barren 
Island shoreline, 1000 ft increments along the proposed breakwater south of Barren Island, and some 
west of the proposed breakwater. All other tests were performed at the same location as one of the 
cone penetration tests. Clusters of tests at the same location allow direction correlation of results from 
one type of test to another. Upon completion of the majority of the investigation, the alignment for the 
proposed breakwater was changed. Because the drill crew was still working at James Island, additional 
standard penetration borings and vane shear tests were added to the investigation to collect data along 
the updated alignment. The entire geotechnical investigation for Barren Island included: 

1. 45 Cone Penetration (CPT) 
2. 12 Dilatometer (DMT) 
3. 17 Standard Penetration Borings (SPT) 
4. 4 Shelby Tube Samples at 3 separate locations 
5. 17 Vane Shear at 11 separate locations (FVS) 

A boring location plan as well as logs for all of the tests are included in the attached appendices.  

3 FOUNDATION CONDITIONS 

Foundation conditions were determined using the results of the extensive field exploration and 
laboratory testing program. Geologic strata, strength, and compressibility characteristics of the 
foundation material were determined using multiple methods. 

3.1  IN-SITU TESTING 

Index property testing of the samples obtained from the SPT testing verified the material properties 
from the CPT and DMT tests. All logs were used to develop geologic profiles along the proposed 
alignment. In-situ testing for the strength of the foundation materials consisted of SPT, CPT, DMT, and 
FVS tests. Where tests were clustered together, correlations for all tests were plotted on top of each 
other and collectively used to determine the strength of the foundation materials.  
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3.2 STRATA AND GEOLOGIC PROFILES 
CPT testing provided the most comprehensive data on the subsurface stratigraphy. To verify the soil 
behavior types determined from the CPT testing, a total of 10 borings, each to a depth of approximately 
60 ft, were collected at the same location as 10 of the CPT tests. Two commonly computed CPT soil 
behavior types were determined. The first relates the soil behavior type to the friction ratio and cone 
resistance (fs/qc and qc) and the second relates the soil behavior type to the corrected cone resistance 
and the pore pressure ratio (qt and Δu/(qt – u0) ) (FHWA, 1988, p. II: 63). Upon inspection of the SPT logs, 
it was clear that soil behavior type based on the pore pressure ratio corresponded better to the 
collected samples. By comparing the laboratory testing results to the CPT soil behavior types, the 
following correlation between soil behavior type and gradation was developed: 

CPT Soil Behavior Type 
Classification 

(Pore Pressure Parameter) 

Corresponding USCS 
Classification 

2, 3, 4 CL, CH, ML 
5, 6, 7, 8 SM 

9 SM, SP-SM 

3.2.1 Stratum 1: Silt 

This stratum is encountered primarily at the existing mudline and can also be found underlying Stratum 
2: Silty Sand and Clayey Sand. This stratum consists primarily of non-plastic silts of low strength. The soil 
behavior type (SBT) is generally between 2 and 4, indicating the silts behave in an undrained manner. 
Shear strengths outside of the footprint of the historic island are generally quite low, in the range of 
approximately 50 psf to 200 psf. Blow counts range from weight of hammer (WOH) to four (4). Shear 
strengths within the historic footprint of the island are higher (300 psf and higher). 

3.2.2 Stratum 2: Silty Sand and Clayey Sand 

This stratum is the primary stratum that underlies the entire site. This stratum consists of silty sands and 
clayey sands, with varying fines contents. Almost no clean sands were encountered. The SBT is generally 
between 5 and 9. Increasing SBT indicates decreasing fines content. This stratum has a wide range of 
thicknesses and can be found interspersed with Stratum 1: Silt. Blow counts range from WOH to thirty-
nine (39). Correlated friction angles vary from as low as thirty (30) degrees to as high as fifty (50) 
degrees, but these values were not directly used in the analyses. Refer to Section 3.4 for more details. 
This stratum is underlain by Stratum 3: Clay. 

3.2.3 Stratum 3: Clay 

The stratum is found in almost every log. It consists of lean clay and fat clay, with an average plasticity 
index of approximately 25. This stratum is usually encountered at depths around 30 ft, but can be found 
in depths as shallow as 22 ft. Pockets of silty sand were encountered in a few boreholes. The strength of 
this stratum varies, but all of it is overconsolidated. Blow counts range from WOH to seventy-one (71). 
Shear strengths in this layer are generally over 1000 psf and increase with depth, up to approximately 
10,000 psf for the depths measured. 

3.3 UNDRAINED SHEAR STRENGTH DETERMINATIONS 
Undrained shear strengths were determined using all of the available data (SPT, CPT, DMT, and FVS) 
except SPT data. Data from CPT tests was calibrated with the FVS data to determine correlation 
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coefficients for undrained shear strength. Shear strengths derived from the dilatometer data and blow 
counts were plotted on top of the CPT data. At every CPT location, plots were created showing the shear 
strengths calculated from each method. Blow counts were ultimately not correlated to undrained shear 
strengths because of the wide range of shear strengths one blow count represents.  
 

3.3.1 Field Vane Shear 

Field vane shear was the basis against which undrained shear strengths from all other in-situ testing 
were calibrated and compared. Fifteen (15) vane shear tests were performed at eleven (11) separate 
locations. All of these locations coincided with SPT testing. Six of the locations coincided with CPT testing 
and four of these locations coincided with DMT testing. FVS was primarily collected in depths of less 
than 20 ft to verify the strengths in the shallow layers most important to the slope stability analysis, but 
a few tests were performed to verify strengths in the foundation clays.  

Gradation analysis and Atterberg limit testing was performed for the samples collected during the 
associated SPT testing. With the exception of samples taken at B-246, all tested samples in depths less 
than 20 ft had a plasticity index less than 16. All samples tested at depths greater than 20 ft had a 
plasticity index between 20 and 25. Undrained shear strengths were corrected using the Bjerrum 
correction (Duncan, 2014, p. 67) factor. Because none of the materials were highly plastic, the corrected 
shear strengths are very close to the uncorrected shear strengths.  

Samples collected in Stratum 1: Silt were either nonplastic or had a low plasticity index (PI <= 10). Care 
must be taken interpreting results of in-situ testing of low-plasticity silts because it is difficult to assess 
whether the tests are determining drained behavior, undrained behavior, or something in-between 
(Duncan, 2014, p. 52). CPT soil behavior types indicate the soil was behaving in an undrained manner. 
Strength used for slope stability analysis were determined by taking into consideration the results of all 
in-situ testing, and are discussed in Section 5.7. 
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Boring Associated 
DMT/CPT 

Depth 
[ft] 

Elevation 
[ft, 

NAVD88] 

USCS, 
Plasticity 
Index 

Uncorrected 
Shear 

Strength 
(psf) 

Bjerrum 
Correction 

Factor 

Corrected 
Shear 

Strength 
(psf) 

B-201 None 7 -9.7 CL, * 40 1.0 40 
8 -10.7 CL, * 20 1.0 20 

41 -43.7 CL, 25 2320 0.9 2090 
B-224 CP-224, 

DMT-206 
35 -41.6 CL, 24 4220 0.9 3800 

B-227 CP-227 6 -15.5 CL, * 200 1 200 
30 -39.5 CL, 21 5200 0.9 4680 

B-230 CP-230 4 -10.4 CL, * 40 1.0 40 
14 -20.4 SC, 3 40 1.0 40 

B-232 CP-232, 
DMT-205 

13 -20.1 SC, 16 340 1.0 340 

B-244 CP-244, 
DMT-201 

7 -12.1 ML, 10 100 1.0 100 

B-246 CP-246, 
DMT-212 

7 -12.1 CH, 31 100 0.9 90 

B-302 None 6 -14.8 + 1000 1.0 1000 
B-303 None 6 -14.7 + 1180 1.0 1180 
B-304 None 4 -11.9 + 1230 1.0 1230 
B-305 None 10 -17.5 + 940 1.0 940 

 

*Not enough sample to run PI. 

+Sample has not been tested yet. 

Table 1 : FVS Summary 

3.3.2 CPT 

Two different methods were used to calculate the undrained shear strength for soil having a SBT below 
4. The first method is the Nkt method in which shear strength is determined according to the following 
equation:

 

𝑆𝑆𝑢𝑢 = 𝑞𝑞𝑡𝑡− 𝜎𝜎𝑣𝑣𝑣𝑣
𝑁𝑁𝑘𝑘𝑘𝑘

   

 

 

𝑆𝑆𝑢𝑢 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ 

𝑞𝑞𝑡𝑡 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡𝑡𝑡𝑡𝑡 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

𝜎𝜎𝑣𝑣𝑣𝑣 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
𝑁𝑁𝑘𝑘𝑘𝑘 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

The second method correlates the excess pore pressure to the undrained shear strength according to 
the following equation: 
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𝑆𝑆𝑢𝑢 = 
∆𝑢𝑢
𝑁𝑁∆𝑢𝑢

 
∆𝑢𝑢 =  𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝  

𝑁𝑁∆𝑢𝑢 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
 

The first method requires an estimate of the total vertical stress. Soil unit weights were estimated using 
the correlation presented by Mayne (Mayne, 2010, p. 4). 

Values of both correlation coefficients were varied until the shear strengths computed from the CPT 
data most closely matched the shear strengths computed from the vane shear data. For the Nkt 
method, two values provided best fit. Best fit in Stratum 1: Silt was found using Nkt = 20. Best fit in 
Stratum 3: Clay was found using Nkt = 11. Best fit using the pore pressure method of computing 
strengths was found using N∆u = 8 and did not require different parameters in the two different strata. 
Attachment G includes the plots used to calibrate the CPT data against the FVS data. The CPT logs 
provided in Attachment C include the measured CPT data and basic index parameters. Attachment H 
includes plots of the correlated shear strengths.   

3.3.3 DMT       

Undrained shear strengths were computed from the DMT results using the WinDMT program. Shear 
strengths were determined for all testing intervals with an ID (material index) less than 0.6. The program 
uses the following equation: 

 

 

𝑆𝑆𝑈𝑈 = 0.22𝜎𝜎′𝑣𝑣(0.5𝑘𝑘𝐷𝐷)1.25            

                                                         

𝑆𝑆𝑢𝑢 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑠𝑠ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ 

𝜎𝜎′𝑣𝑣 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑠𝑠𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝑘𝑘𝐷𝐷 = ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

The program computes unit weights for materials using Marchetti’s relationship between ID and the 
dilatometer modulus (ED) (FHWA, 1988, p. III: 4.19). DMT logs are provided in Attachment D and include 
measured DMT data, calculated intermediate parameters, and computed shear strengths. Shears 
strengths derived from the DMT are also plotted against shear strengths derived from the CPT data in 
Attachment H. 

3.3.4 SPT 

A single blow count from an SPT test covers a wide range of shear strength values. A blow count of less 
than N=1 (WOH or WOR) covers strengths between approximately 0 psf and 800 psf. In every case, a 
blow count greater than or equal to 1 will provide an adequate factor of safety against slope failure. 
Unfortunately, many of the blow counts were less than 1. Enough FVS and CPT data was collected so 
that shear strengths did not have to be determined with blow counts.  

3.4 DRAINED SHEAR STRENGTH DETERMINATIONS 
Drained shear strengths were determined primarily from SPT and DMT testing. For the few SPT borings 
where a CPT was not also performed at the same location, drained shear strengths were determined 
from blow counts. 

--
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3.4.1 CPT 

Two different methods were used to calculate the friction angle for soil having a SBT greater than 4. 
Both friction angles are effective stress friction angles for triaxial compression. The Kulhawy and Mayne 
(Kulhhawy., 1990, p. 4.15) approximation was computed according to the follow equation:

 

∅𝑇𝑇𝑇𝑇 = tan−1[0.1 + 0.38 ∗ log �
𝑞𝑞𝑐𝑐
𝜎𝜎′𝑣𝑣𝑣𝑣

�] 

 

∅𝑇𝑇𝑇𝑇 = 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡.  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) 

𝑞𝑞𝑐𝑐 = 𝑡𝑡𝑡𝑡𝑡𝑡 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

𝜎𝜎′𝑣𝑣𝑣𝑣 = 𝑒𝑒𝑒𝑒𝑓𝑓𝑓𝑓𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒 

The Robertson and Campanella correlation, as reported by Duncan (2014, p. 48) was computed 
according to the follow equation: 

∅𝑇𝑇𝑇𝑇 = tan−1[
1

2.68[log(
𝑞𝑞𝐶𝐶
𝜎𝜎𝑣𝑣𝑣𝑣′

)] + 0.29] 𝐴𝐴𝐴𝐴𝐴𝐴 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑙𝑙𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. 

 

While the use of the triaxial compression friction angle is almost always conservative, care must be 
taken when using these correlations for sands with high fines contents. Both of these methods are 
based on laboratory testing of unaged and uncemented sands, primarily low to medium compressibility 
sands with little fines (Kulhhawy., 1990, p. 2.30). Because nearly all the sands at Barren Island are silty or 
clayey, friction angles were reduced to account for the decrease in strength due to the presence of fines.  

3.4.2 DMT 

Drained shear strengths were computed from the DMT results using the WinDMT program. Friction 
angles were determined for all testing intervals with an ID (material index) greater than 1.2. The program 
uses a complex iterative procedure which does not lend itself to hand or spreadsheet computation. The 
procedure is documented in (FHWA, 1988, p. 4.28). The program reports the plane strain friction angle, 
which is different than the friction angle computed with the CPT correlations. To convert the plane 
strain friction angle to the triaxial compression friction angle, the following equation from (FHWA, 1988, 
p. 5.14) was used: 

∅𝑇𝑇𝑇𝑇 = ∅𝑝𝑝𝑝𝑝 − (
∅𝑝𝑝𝑝𝑝−32

3
) for ∅𝑝𝑝𝑝𝑝 > 32 

 ∅𝑇𝑇𝑇𝑇 = ∅𝑝𝑝𝑝𝑝  𝑓𝑓𝑓𝑓𝑓𝑓 ∅𝑝𝑝𝑝𝑝 ≤ 32 

∅𝑇𝑇𝑇𝑇 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
∅𝑝𝑝𝑝𝑝 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑖𝑖𝑖𝑖 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑜𝑜𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

3.4.3 SPT 

A short portion of the southeast sill and the breakwater will be constructed where there is no CPT data. 
As of the 35% design, the location and extent of these reaches are still being changed. This section will 
be updated at the 65% design level to discuss SPT and friction angle correlations.  

3.5 LABORATORY TESTING 

As of the 35% design, laboratory strength testing of the undisturbed samples is ongoing. This section will 
be updated at the 65% design level to discuss the results of the laboratory testing. 
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3.6 COMPRESSIBILITY CORRELATIONS 

DMT tests provide one of the best sources of compressibility and deformation characteristics of in-situ 
soil. At every testing interval, the DMT provides an estimate of the in-situ elastic modulus at in-situ 
effective stress. Similarly, correlations can be used to determine the elastic modulus with CPT data, 
though DMT is generally recognized as providing better estimates of elastic modulus. 

The constrained modulus was computed from the DMT data using the WinDMT program, which 
computes it according to the following formula: 

 

𝑀𝑀 = 𝑅𝑅𝑀𝑀 ∗ 𝐸𝐸𝐷𝐷 

 

𝑀𝑀 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

𝑅𝑅𝑀𝑀 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

𝐸𝐸𝐷𝐷 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

Equations for the correlation coefficient can be found in FHWA 1988 (III: 4.43). Using the CPT data, the 
constrained modulus can be correlated to the cone resistance: 

𝑀𝑀 =  𝛼𝛼 ∗ 𝑞𝑞𝐶𝐶 𝛼𝛼 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
 

For each DMT test that was performed, there was also a corresponding CPT test. The moduli computed 
using the CPT and DMT test were plotted against each other for each of the 12 DMT tests. Assuming that 
the values derived from the DMT were more accurate, values of the α coefficient were varied to provide 
the best agreement between the two tests. It was found that one value of α provided good agreement 
for drained soils, and two values of α provided good agreement for undrained soils. The two values for α 
corresponded to the two different strata of undrained soils: Stratum 1: Silt and Stratum 3: Clay. This is 
because the DMT data does a much better job at accounting for the stress history and corresponding 
elastic properties. The CPT data does not directly account for variations in over-consolidation ratio and 
their effect on compressibility characteristics. In summary, the best-fit α values were: 

𝛼𝛼𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 9 

𝛼𝛼𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢,   𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 6 

𝛼𝛼𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢,   𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 17 

Values of α are independent of units used because units for the modulus and the cone resistance are the 
same.  

4 CROSS SECTION DESIGN 

Cross sections were designed according to procedures established in the Shore Protection Manual and 
EM 1110-2-2903: Design of Breakwaters and Jetties. The coastal engineer provided critical design 
parameters. Geotechnical aspects of the design included armor stone geometry, underlayer design, and 
foundation filter design.  
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4.1  DESIGN PROCEDURE 

The design of the cross sections for all structures followed the guidance of the Shore Protection Manual 
and EM 1110-2-2903: Design of Breakwaters and Jetties. EM 1110-2-2903 provides a comprehensive 
design procedure for the design of rubble-mound structures. The manual provides recommendations for 
rubble-mound structures subject to seaward wave exposure with zero-to-moderate overtopping and 
structures with wave exposure from both sides with moderate overtopping. In the long-term, the 
majority of structures on Barren Island will not be subject to waves from both sides, but because the 
construction sequencing will subject the structures to waves on both sides for many years, the cross 
section for wave exposure from both sides was selected as the basis for design. Figure 1 is the cross 
section from the manual.  

 

Figure 1: Rubble-Mound Section for Wave Exposure from Both Sides with Moderate Overtopping 
 (USACE, 1986, p. 4.13) 

Some modifications had to made to the cross section for the conditions at Barren Island. The typical 
cross sections are for traditional high-crested breakwaters. At Barren Island, the coastal engineer 
recommended a more shallow structure. Given the shallow height of the structures, incorporating 
multiple underlayers was not practical. For every section except the breakwater section, the core and 
bedding layer was designed so that it could also meet filter requirements for the armor stone, 
eliminating the need for a separate underlayer.   

4.2  COASTAL CONSIDERATIONS 

The coastal engineer separated the Barren Island alignment into five distinct sections based on the 
coastal climate and the existing structures: Northeast Sill, Existing Sill, Southwest Still, Southeast Sill, and 
Breakwater.  For each section, the coastal engineer provided the crest elevation, crest width, armor 
stone size, number of armor stone layers, and armor stone slopes. Random placement was specified for 
all armor stone sections. 
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Reach Crest Elevation 
(ft, NAVD88) 

Crest Width 
(ft) 

Armor Stone 
W50  (lbs) 

Number of 
Armor Units 

Armor Stone 
Slope 

Northeast Sill 3.52 10.8 2100 2 2H:1V 
Existing Sill 3.52 10.8 3500 2 2H:1V 
Southwest Sill 3.52 10.8 3500 2 2H:1V 
Southeast Sill 3.52 10.8 3500 2 2H:1V 
Breakwater 5.52 10.8 4200 2 2H:1V 

 

Table 2: Coastal Reaches and Parameters 

4.3 ARMOR STONE DESIGN 

EM 1110-2-2903 and the Shore Protection Manual go into great detail on the engineering design of 
cover layers. They present several alternatives and design methods for the alternatives. Rubble mound 
structures are the most common. Based on previous experience with armored slopes at Poplar Island, 
the coastal engineer selected a rubble mound structure for the design. 

The manual specifies that armor stone slopes shall be no steeper than 1.5 Horizontal : 1 Vertical (1.5:1)  
(USACE, 1986, p. 4.11). The existing structures at Barren Island were built with 1.5:1 slopes. Given that 
the structures were built between 2003 and 2009 and are still standing with little damage, it can be 
surmised that 1.5:1 slopes are indeed stable. Typically, selection of the side slopes is based on a cost 
optimization of the structure. The coastal engineer decided not to optimize the parameters of the 
structure, and selected a 2:1 side slope for both sides of all structures.  

Crest elevation and width of the structures were specified by the coastal engineer. Typically, at the 
beginning of the design, the coastal engineer selects a design wave height which will reduce the wave 
climate in the lee of the structure to an acceptable limit. For the current design, the coastal engineer 
specified the crest elevation corresponding to total water level (TWL) elevations at varying recurrence 
intervals. EM 1110-2-2093 specifies that the armor stone should be extended downslope to an elevation 
below minimum still water level (SWL) elevation of 1.5 times the design significant wave height (see 
Figure 1). Given the shallow elevation of the structures and the design wave heights, the armor stone 
was extended all the way down both slopes. The armor stone was also selected for the toe of the 
structures for the same reasons.   

4.4 UNDERLAYER DESIGN 

According to EM 1110-2-2093, the first underlayer shall be at least two stones thick and be 1/10th the 
weight of the armor stone (USACE, 1986, p. 4.16). With the shallow height of the structures and 
relatively large thickness of armor stone, a first underlayer is impractical for every section except the 
breakwater. The breakwater was designed with core stone that serves as both the underlayer and the 
core stone. For the remaining structures, there were two options to consider. The structure could be 
built as one large section of armor stone or the core could be built out of the same material as the 
bedding layer. Filter requirements would have to be met between the bedding layer and the armor 
stone. For the 35% design, the bedding was chosen to serve as the core stone too. Further analysis of 
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proposed cross sections at the 65% design level will be examined to determine if it is better to build the 
core out of armor stone too for constructability concerns.    

4.5 FOUNDATION FILTER DESIGN 

The foundation along the alignment changes and is either silty sand or silt, as indicated on the geologic 
profiles provided in Attachment F. EM 1110-2-2093 recommends the use of a bedding layer. The 
bedding layer serves many purposes including protecting the structures from excessive settlement 
resulting from leaching, protecting the foundation of the structures from undermining, and also 
preventing damage to geotextiles used as foundation filter blankets (USACE, 1986, p. 4.16). The manual 
recommends a protective layer of quarry spalls between 4 and 7 inches in diameter. Filter criteria must 
be met between the quarry spalls and adjacent stone according to the following equation (USACE, 1986, 
p. 4.17): 

𝐷𝐷15 (𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓) ≤ 𝐷𝐷85 (𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓)   𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝐷𝐷 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑡𝑡𝑡𝑡𝑡𝑡 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 

Preliminary calculations at the 35% design indicated that filter criteria can be achieved between the 
armor stone and quarry spalls close to the recommended size. Slight adjustment of the size range may 
be necessary to meet filter criteria. The 65% design will include a gradation of the quarry spalls designed 
to meet filter criteria for all armor stone sizes. Each cross section has a one-foot layer of quarry spalls. If 
the size of the quarry spalls is increased, the corresponding thickness on the cross sections may need to 
be increased to insure that the thickness is no less than 1.5 times the mean grain size diameter.  

The manual also recommends use of a geotextile filter when the foundation is a cohesive material. A 
coarse gravel may also be required for cohesionless foundation materials so that waves and currents 
acting on the bottom of the structure do not disturb the foundation. A geotextile was chosen for 
foundation filtration. The exact specifications are yet to be determined, but will closely reflect the 
geotextiles used at Poplar Island. The foundation geotextile used at Poplar Island has an apparent 
opening size corresponding to the #70 sieve and is rated for an AASHTO survivability index of Class 1. In 
recent years, finding a Class 1 geotextile with such an apparent opening size has been difficult. During 
the next phase of design, potential sources of geotextile will be investigated. 

4.6 SLOPE STABILITY ANALYSIS 

Slope stability analysis was conducted with Slope/W in accordance with EM 1110-2-1902: Slope Stability 
(USACE, 2003). Critical cross sections for each coastal reach were identified. At each location, simplified 
soil profiles were generated and the proposed structures were modeled. The analysis revealed areas of 
poor foundation conditions which are incapable of supporting the proposed structures. 
Recommendations are provided if the structures need to be built on the poor foundation.  

4.6.1 Design Conditions and Methods 

EM 1110-2-1902 identifies four design conditions for which slope stability should be evaluated: end-of-
construction, long-term, maximum surcharge pool, and rapid drawdown (USACE, 2003, p. 3.2). The 
manual was primarily written for stability analysis of dams and levees, but can also be applied to coastal 
structures. The proposed structures at Barren Island will not be subjected to pools and rapid 

-
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drawdowns. Only end-of-construction and long-term conditions are applicable. Past experience with 
design of coastal structures at Poplar Island indicates the most critical design condition is the end-of-
construction condition. For the 35% design level, only end-of construction design conditions were 
analyzed. Ongoing triaxial testing on the undisturbed samples at Barren Island will provide better insight 
into the long-term (drained) properties of the cohesive foundation soils. Analysis for long-term 
conditions is not expected to dictate the design, and results of the long-term stability analysis will be 
included for the 65% level of design.  

The Slope/W program was selected to perform the stability analysis. Slope/W gives several options for 
analysis method (for example Morgenstern and Price, Spencer, Bishop, Janbu). Each of the analysis 
methods employ different assumptions for inter-slice forces so that the resulting system of equations 
can be solved. Some methods satisfy all conditions of conditions of equilibrium (sum of horizontal 
forces, sum of vertical forces, and sum of moments) and some methods don’t. A study by Duncan and 
Wright concluded that all methods which satisfy all conditions of equilibrium result in a factor of safety 
within +/- 5% (Duncan., 1980). For this analysis, Spencer’s method was selected. Spencer’s method 
satisfies all conditions of equilibrium.  

4.6.2 Identification of Critical Sections 

At least one cross section for each of the reaches identified by the coastal engineer was selected for 
slope stability analysis. Locations were selected by inspection of the plots of strength correlations at 
each CPT location, as shown in Attachment H. The worst locations for foundation strength are the 
locations which have thick layers of low-strength cohesive materials close to the ground surface. 
Cohesive materials were not encountered at the surface for the entire alignment. Near the northwest 
end of the project, the surficial geology is composed of silty sands, as indicated on the geologic profiles 
in Attachment F. Such locations were expected to yield acceptable factors of safety against slope failure, 
but slope stability analysis for these reaches was also performed.  

4.6.3 Piezometric Line 

Selection of pore water pressure conditions can have a significant impact on the computed factor of 
safety. While pore water pressure conditions don’t affect the strengths of materials assumed to behave 
in an undrained matter, they decrease the strengths of cohesionless materials. Water pressures acting 
on the face of the proposed structures can also provide stabilizing forces on the structure which change 
as the water level changes. It’s not immediately clear which water level is most conservative.  

A series of analyses was performed to examine the effect of the water level on the factor of safety. 
Water levels were varied between mean lower low water (MLLW) and mean higher high water (MHHW) 
for two different foundation conditions: one with a cohesive foundation and one with a cohesionless 
foundation. In both cases, the same stone structure was modeled. In both cases, the lowest factor of 
safety was found using the lowest water elevation. For all subsequent analyses, a water elevation 
corresponding to MLLW (El. -1.2 NAVD88) was selected. 

4.6.4 Material Properties 

Material properties for the foundation were interpreted from the DMT and CPT correlations provided in 
Attachment H.  A simplified soil profile was created at each CPT location a stability analysis was 
performed. The soil profiles can be seen on the slope stability figures provided in Attachment K. The soil 
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profile consisted of drained layers with an effective stress analysis (c = 0 and φ), and undrained layers 
with a total stress analysis (φ  = 0 and c). Unit weights were estimated from the CPT logs and the 
correlation from Mayne. (2010). Soil unit weights correlated well with strengths. Higher unit weights 
were found in higher strength materials and lower unit weights were found in lower strength materials. 
Unit weights derived from the CPT and DMT correlated well.  

Undrained shear strengths were used for the undrained analysis. The undrained shear strengths on the 
CPT plots were calibrated against the vane shear tests and corrected according to the Bjjerum 
correction, so they could be directly used in analysis. Layers with different shear strengths were 
identified and the average strength value from available correlations was used. In most cases, this 
meant that the average strength value from the Nkt and NΔu correlations was used. When there was 
also DMT data, the shear strength from the DMT data was also considered.  

Drained shear strengths were also determined from the CPT and DMT correlations. Layers were 
identified based on trends in the correlated friction angle, but layers were not as distinct as the 
undrained layers. The correlations showed that the friction angle varied over short distances. To err on 
the side of conservatism, peaks in the friction angle with depth were ignored and values used were the 
low to average values. To correct for the fact that the correlations were derived from mostly clean sand, 
friction angles were further reduced by 2 degrees. There is precedent to suggest that with increasing 
fines, the peak friction angle decreases, but 2 degrees was a judgement call after consulting Chapter 2 of 
(Kulhhawy., 1990). Most discussion on the topic primarily deals with the effect of soil compressibility on 
correlations between cone tip resistance and relative density. However, fines content correlates directly 
with soil compressibility and relative density correlates directly with friction angle. Friction angles for 
drained layers were capped at 40 degrees.  

Because the proposed structures consist entirely of stone, they were all modeled as one region. Stone 
was assigned a unit weight of 125 pcf (pounds per cubic foot) and a friction angle of 40 degrees. Tensile 
strengths from any geotextiles were ignored. The geotextile is intended to provide filtration between 
the foundation and stone materials. While it can provide strength to the dike, potential damage during 
construction and degradation of the geotextile could minimize or eliminate the potential strength.  

4.6.5 Bearing Capacity Analysis 

Bearing capacity is not generally the critical failure mechanism for embankments and similar structures. 
Bearing capacity was computed for the Northeast Sill section while investigating alternatives for 
foundation removal and replacement. Bearing capacity analysis for the northeast sill and select sections 
will be included with the 65% design report.  

4.6.6 Slope Stability Results and Recommendations 

Slope stability was calculated for each reach. Early analysis of CPT data revealed extremely poor 
foundation conditions for the southernmost extent of the breakwater alignment provided in the 
feasibility study. This extent included CP-238 through CP-244. Through coordination with the 
environmentalist and coastal engineer, this problematic reach was eliminated prior to the 35% design, 
and the results are not included in this appendix. A summary of the results is presented below. Graphics 
are provided in Attachment K.  
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Reach Critical Foundation 
Condition 

Factor of 
Safety 

Failure Type Acceptable 

Northeast Sill CP-202 0.97 deep-seated No 
Existing Sill CP-210 2.13 toe Yes 

CP-219 2.06 deep-seated Yes 
Southwest Sill CP-220 2.15 toe Yes 
Southeast Sill CP-246 0.76 deep-seated No 
Breakwater CP-225 1.59 deep-seated Yes 

 

Table 3 : Slope Stability Summary 

As expected, deep-seated failures were observed for structures founded on cohesive foundations and 
toe failures were observed for structures founded on cohesionless foundation materials. EM 1110-2-
1902 recommends a minimum factor of safety of 1.3 for end-of-construction conditions (USACE, 2003, 
p. 3.2). The analysis revealed two additional problematic areas – one along the northeast sill and one 
along the southeast sill. The existing sill, southwest still, and revised breakwater reaches all have an 
acceptable factor of safety against slope failure.  

Poor foundation conditions were encountered from CP-202 through CP-205. CP-201 was never 
performed because the shallow depth of water did not allow access for the CPT barge. Average shear 
strengths for the surficial layer of silt were approximately 100 psf, far less than what is needed to 
support the proposed structure. Upon further examination of historic dredging documents, it is 
surmised that this poor foundation material is the disposal site of dredged material from the Honga 
River in the 80s. The material was likely placed unconfined, forming what is now known as Tar Bay 
Wildlife Management Area. Subsequent drilling was not performed because it was assumed that the 
unconfined disposal of the dredged material created poor foundation conditions in the entire vicinity 
and the ability to relocate the proposed structure would not be possible. As of the 35% design, the 
geotechnical section recommends that if the sills must be built in this area, foundation removal and 
replacement will be necessary. This will require removal to a depth of approximately 7 ft for a length of 
2500 ft. The team has yet to determine the future course of action.  

Problematic foundation was also encountered along the southeast sill at CP-246. CP-246 contains a 10 ft 
layer of silt with a shear strength of approximately 100 psf. B-306 also shows the presence of this layer. 
Historical mapping of the island from as far back as 1898 reveals that this a portion of the southeast 
alignment is not founded on the historic footprint of the island. Accretion of silt in this area could 
explain the poor foundation conditions. Fortuitously, the environmentalist wanted to change the 
southeast alignment so that it is much closer to the existing shoreline at Barren Island. The change was 
made after the demobilization of the drill crew, so additional subsurface exploration could not be 
performed. It is assumed that if the proposed southeast sill is located near the shore and on the 
historical footprint of the island, the sill can be placed without the need for foundation removal and 
replacement.  
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4.7 SETTLEMENT ANALYSIS 

Settlement was calculated at every CPT location using the Janbu method, as described in (FHWA, 1988, 
p. IV: 5.2): 
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𝜌𝜌 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 

∆𝜎𝜎𝑣𝑣′ = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

𝑀𝑀 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

𝑛𝑛 = 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 
ℎ = ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 

The Janbu method is also known as the ordinary method. As opposed the special method, the ordinary 
method assumes that the constrained modulus is constant and equal to the modulus at the current 
state of effective stress. As was discussed earlier, the moduli derived from the CPT were calibrated to 
the moduli derived from the DMT. The ordinary method generally provides an acceptable estimate of 
settlement, but can be problematic in cases where the foundation loads are high compared to the in-
situ effective stress or in cases where the soil is slightly overconsolidated. For preliminary design, the 
Janbu method was deemed acceptable. The surficial soils appear to be either normally consolidated or 
overconsolidated from the former island that washed away. None of the proposed foundation loads will 
greatly exceed the loads from the former island. Both the DMT and CPT data indicate the clay 
foundation is highly overconsolidated. 

The DMT provides the drained, constrained modulus, at the current state of effective stress. By using a 
drained constrained modulus, both the immediate and primary consolidation settlement are taken into 
account. Secondary compression is not.  Settlement for drained and undrained layers was calculated 
separately. Drained settlement was defined as settlement for any soil layer with a SBT greater than 4. 
Drained settlement is the immediate settlement. It was assumed that undrained settlement up to a foot 
could be tolerated, but at that point the slope stability may govern the design. Drained settlement will 
occur during construction and not cause any issues. Undrained settlement is the primary consolidation 
settlement. It was also assumed that undrained settlement less than half a foot would not require any 
overbuild of the structures. Given no negative construction tolerances for armored slopes, the 
contractor will likely build the structures slightly above the construction template, making it 
unnecessary to overbuild if settlements are less than half a foot. 

Plots of settlement are provided in Attachment I. For all structures, immediate settlement was less than 
approximately one inch. This will not cause any issues during construction nor will it cause significant 
increases in material quantities. Primary consolidation settlement for all structures was less than 
approximately six inches. As the design progresses and cross sections are updated, the need for 
overbuild will be reexamined if primary consolidation settlement exceeds six inches. At this stage of 
design, secondary consolidation settlement was not estimated. Estimates of secondary settlement will 
be provided after the laboratory oedometer testing is complete.  

--
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5 ALTERNATIVES FOR DEALING WITH POOR FOUNDATION 

As of the 35% design, the recommended alternative for dealing with poor foundation conditions is 
foundation removal and replacement. In the past, this method has proven to be the most cost-effective 
alternative on Poplar Island. Additional alternatives will be examined for the 65% design and this section 
will be updated.  

5.1 POTENTIAL METHODS 

5.2 INVESTIGATED METHODS 

5.3 DESIGN AND RECOMMENDATIONS 

6 BORROW AREA ANALYSIS 

A sand borrow source will likely be required for foundation removal and replacement, construction of 
the bird islands, and construction of containment dikes. Additional drilling will be performed prior to the 
95% design level to investigate potential borrow sources. This section will be updated at the 95% design 
level with the borrow area analysis.  

6.1 BORROW NEEDS 

6.1.1 Foundation Removal and Replacement 

6.1.2 Bird Islands 

6.1.3 Containment Dikes 

6.2 POTENTIAL BORROW SOURCES 

6.3 BORROW AREA MATERIAL PROPERTIES 

6.4 DREDGING CONSIDERATIONS 

6.5 BORROW AREA RECOMMENDATIONS 
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7 MATERIAL SOURCE INVESTIGATION 

Sources of armor stone will be investigated as part of the 95% design. Potential geotextile 
manufacturers and products will be identified as part of the 65% design.  

7.1 STONE 

7.1.1 Armor Stone Requirements 

7.1.2 Other Stone Requirements 

7.1.3 Potential Quarries 

7.2 GEOTEXTILE 

8 WETLAND DESIGN 

The goal of the project is ultimately to create wetlands from dredged material. As of the 35% design, the 
source of this dredged material is unknown. Creation of wetlands is not part of the current contract. 
Different sources of dredged material impose different requirements for wetland design. This section 
will be updated when the source of the material has been identified.  

8.1 CONTAINMENT STRUCTURES 

8.1.1 Perimeter Sills and Filtration Design 

8.1.2 Containment Dikes 

8.2 INFLOWS 

8.2.1 Material Source for Inflow 

8.2.2 Available Capacities 

8.2.3 Inflow Schedule and Sequence 

8.2.4 Wetland Planting and Grading 
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10 ATTACHMENTS 

Attachment A Boring Location Plan (2020 Exploration) 

Attachment B  Boring Logs and Gradation Analyses 

Attachment C  Cone Penetration Logs 

Attachment D  Dilatometer Logs 

Attachment E Field Vane Shear Reports 

Attachment F Geologic Profiles 

Attachment G  CPT Shear Strength Calibration 

Attachment H  Strength Correlations  

Attachment I Compressibility Correlations and Settlement 

Attachment J Laboratory Strength Testing (Not Yet Complete. to be included at 65% design 
level.)  

Attachment K Slope Stability Results 

Attachment L Proposed Cross Sections 
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PT - PRESSED SHELBY TUBE 
C A - CONTINUOUS FLIG HT AUGER 
RC ROCK CORE 

'15.:; 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I -INTACT 
U - UND ISTU RBED 
L - LOST 

:110 '2-·2-3 

:t D.S 1 2.'.' C I~ \
4 oJ(,c:t ~"r;>i 

'-"n~: ~ ~ \ e. J 
,s t ,,, 

\I l,.l, L, ·t\ · ' rt 
0 S I '.1'' 

f o 05 II'' 

~IP "f.fo. 1s 

17~ I~- \ '1• ' I 5 0.J 

GROUNO WATER DEPTH 

AT COMPLETION _ _ _ FT 

AFTER __ HRS. __ F ~ 

AFTER 24 HRS. __ FT 

11 ' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT A UGERS 
DC - DRIVING CASINO 
MO - MUD DRILLING 

STANDARD PENETRA TION TE ST -DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING JO"'; COUNT MADE AT s·· INTE RVALS 



( 

C 

( 

RECORD OF SOIL EXPLORATION 

&, ~ Boring# f>-<2.0 { 
Contracted With _ -..---~------,=-.'-----,g-r-,..-rnfr'\-:--:-

1 
•-;;'.h-:-.17 Job # tq _ 0 o s"o, 

0 
\ 

Projects Name ~'t ~ J.la1at.i:rd.d..~9!J:ub~-__:Pf:.p.~r.!..· ~ r '..1Yl.l.!qL.:sr:~--'---'-'""'4"1~-Ul..:..''--'-. ..a. .. ...LA.-~ 

Location 
1 am "rl '.r6 Lah"'-

SAMPLER 

w L· ~ ,a'' 
Datum l:J Hammer Wt. [ lf O Lbs. Hole Diameter ---'-""----

- 'I · 3 "'I Ft. Hammer Drop _?~o,..__ ln. Rock Core Dia. t,IA-
Foreman iv] · R e1-rl::i e,v 
Inspector 12,, ~ h , !e i:, Surf. Elev. --~--""-...!.......- - -;;,, M h d W~ l'l 

Date Started Pipe Size Q;' In. Boring et o q Date Completed. __ _ 

7 · 1.t, · i,,O 

SOIL DESCRIPTION STRA DEPTH SAMPLE 
ELEV. Color. Maiscure. Donsity. Plasticity , Siu 

Proportions: 

~ .~ - MeJ 

S·HFf. C L I\Y 

SAMPL ER TYPE 

OS - ORI VEN S P LIT SPOON 
PT - P R ESSED SH E LB Y TUBE 
C A - CONTINUO US F L IG HT A UGER 
R C ROCK CORE 

DEPTH 

. ~'11'-hl 4o' 
I 

61 ·S1 

SAMPLE CONDITIONS 

0 - D ISINTEG RATED 
I -INTACT 
U - U NDIST U l1B E D 
L - LOST 

ALE Cand Blaws/6" Na . Type 

·3.~.({ I 't- \) 5 

2. - 'l - 5 15 05 

r 1..• '} '3 ''-1 OS 

r 4•5'· 5 'lo ~__s 

r '1 Lf, '-1 '2f @J 

Ji ~·½· ~ 2- Q..S 

~ 4·1 ·1 '2-3 p~ 

[. ½·Y•'-f '2~ 9> 

. '1- 'i i.r 05 

J 

--1 

GROUND WATER DEPTH 

AT COMPLETION _ _ _ FT . 

AF T E R _ _ HRS . _ _ F~ 

A F TER 24 HRS, __ FT 

Rec 

1ft' 

I 'c 

~·· 
J 11• 

-i '' 

18' 

\B' 
l '3'' 

rg l' 

7 · 1(:,•?,{J 

BORING & SAMPLING 
NOTES 

BORING METHOD 

HSA - HO LLOW STEM AUG ERS 
CFA - CONT INUOUS FLIGHT A UG E RS 
C C - O RI V INO CASIN G 
M O - MUO DRI LLIN G 

STAN DARO PENETRATION TEST-DR IVING 2" 0 0 SAMPL ER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



( 

RECORD OF SOIL EXPLORATION 

&, QA Bor,·ng # {2, 2L> 7· Contracted With _____ '7 r._ 
Projects Name {':\Jd,tu '1 ::t,A_l_i,_r.J.. ___ s_ch __ e_>4_p_,-~---:-hox-e---::i.---,::;\?,--CJ_OZ:b ___ \~-\:--12-i-J.J---.i ob# iei- oo Q)-o I 
Location 'f" :- ~ 

~ ~ t,S \or&",· 

W-L. -t D· b }{.· 
SAMPLER 

r() If 

Datum ----=-:;:=:=--- Hammer Wt. 14 V Lbs. Hole Diameter __ 5~--
Surt. Elev. _. - 5'· 3: Ft. Hammer Drop -':l~o __ ln. Rock Core Dia ..... d.._,_~-'-::----

Foreman ~i£e:h:Jvy 
lnspectorf?, ,7'-i\:.gY" 

Date Started tJ 7= I 1, _ 7,n,n Pipe Size .-z! In. Boring Method Hf. A • Date Completedo •1 1 '?,-'2e"Z.., 

ELEV. 
SOIL DESCRIPTION 

Color, Moisture. Density, Plasticity. Size 
Proportions 

~, , V, \co~tv 

I oose, .:>-l 'j, s A-,-.t), 
hac_t. Ll.Gtcf 

/)' 
I 

B' 

SAMPLER TYPE 

OS - OFIIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 

CA- CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

t -INTACT 
U - UNDISTURBED 
L - LOST 

SAMPLE 

.:r 10,q,4 

GROUND WATER DEPTH 

18'' 

BORING & SAMPLING 
NOTES 

s;-/t>A +.S·l<:1(3 

,, S.-IIA 4-- S•\\e, 
18 s. t'l,.A-4 S·l'l-(1 

1£/' luL -t D· b 

M J l,'"'4- fl. - s · :,-

1 i ~4-~.S~~ 
~ · 'lYl1...7,~ 
E'. t ,s;--i.,LtS ~ · ::S.ll 

BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2'" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



( 

RECORD OF SOIL EXPLORATION 

Contracted With G-,. S B,.l-• -,------,;-----::::-r----=~..----.----.- Boring # 13> 'l-07: 
Projects Name MYPa2 lsla;;;l sub: ~,op, pt;;a_ ~ 1 -- ax. nro ,slo ;J,. Job# I 4. ~ 0 S::0· 0 \ 

Location ~'Y'l ·~s 1o vJ....._. 
SAMPLER 

W•l- +C>•6 jt. 
Datum __ '{;? (/ Hammer Wt. _l_l-1_0 __ Lbs. Hole Diameter ____ _ Foreman ~-~~e Y 
Surf. Elev. =?·f' Ft. Hammer Drop <30 In. Rock Core Dia. ~H-A~-- Inspector • K;'fun 
Date Started ·_,,.,..,*.-.,..-,,....,j. ..... --u~-io=---- Pipe Size ~ In. Boring Method H.s A Date Completed 7-( '.3. -~ 

SOIL DESCRIPTION 
STRA DEPTH SAMPLE 

ELEV. Color. Moisture. Density. Plasticity, Size 
Proportions 

DEPTH 

C. o n.\-i "vJ... ~~ 
(\ l! <I'll e,. """"' ,,.~ 
IA- I ""-QcLJ 1)"'1 ~ 

Ve1:ts!i;jt; ;l-Aj 
~ j'(l;\ . 

-- -
~-O•r2,,c&-· 6 \•.r' 

SAMPLER TYPE 

OS - OAIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 

CA- CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

I - INTACT 
U - UNDISTURBED 
L - LOST 

ALE Cond Blows/6" No. Type 

-r ~-'3-S ~ ()J 

T s- '-l~S 18 9~ 

lf - 2- '-1 '~ ~5 

3· 3-~ 2.6 w 

·'3·3 -,, !D..S 

2-?.-'i 2,... ~.5 

.g-'J-.3 23, _Dj 

9,- 4-'1 2l( 

'1-s-~ •']_,,s 

GROUNDWATER DEPTH 

AT COMPLETIDN ___ FT. 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

BORING & SAMPLING 

Rec NOTES 

;g' 
,,, 

\ti 

ts? 

1f3'' 

let, 

,~" 
18" 

18'' 

l8
1

' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 



( 

RECORD OF SOIL EXPLORATION 

Contracted With _....i.&,µ..J~.£.+:A~-----..-------,------,._----,..,-,,--- Boring# 2, - 2) I 
Projects Name M'G\ baa 1: stai,Jl Suh e.mp· ~~s,:. :r - <1a~n 5',!Jo;liob # I ~ - C)(') Sl)• Cr\ 
Location Q,..,,Ar Cf\'::'} -l .,. ~ 

l7e19 fc,1 I (l.o \01°'8\ I 'l"\._;y• 

SAMPLER 
~-L wf- 0 · 14f". :? 11 

Datum___________ Hammer Wt. __,_1_4....,o"°-_Lbs. Hole Diameter _-'-'a_,__ __ Foreman M • R~ey 
Inspector '3,. AJh,iK.Q}:i Surf. Elev. - 9· 7 Ft. Hammer Drop 2,o In. Rock Core Dia. --1~""-"".A,,___ 

Date Started ()';/ a q - ")Q II Pipe Size 'l In. Boring Method -8 ..... s~AR. ,-- Date Completed 0-r- atJ-'2-0 2m 

ELEV. 
SOIL DESCRIPTION 

Color. Moisture. D•nsity, Plasticity. Size 
Proportions 

STRA DEPTH SAMPLE BORING & SAMPLING 
NOTES DEPTH 1--~-----~-~-Blows/6" No. Type R11e 

Br: wet, V, loo~e., f,V\.e. 

SA N'1) l,.)~~ ~ ~ U°J 

SAMPLER TYPE 

OS - ORI VEN $Pl.IT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I - INTACT 
U - UNDISTURBED 
L - LOST 

:t 1- 1-3 

T 1-2- I 

-:rj!) ~ 
18 '' 

'3,- 1- I 

~ ~ -I 
0 --

2 -2..-2-

T:fJ) I- 2-- Y 

2 

g 

\0 

T!_o '2-l-l. \I 

~ ·2-2.-'? 12 

llp 2 -3,-5 

'J:[_p "2.-3-'3 

l l-2..-3 

13, 

'LI 

GROUND WATER DEPTH 

'Sly',\\ ~:Mo~le. 
~-5 7, "1J / A-u\z> hi 1v1 

'{.)"C, 3a-r Sc, 'l'V...R leJ 
~~ [.t',\\.(,'&&~ 

S- bA..+~-£~ 
S. ·\f,A 4_ S-(E,Q,_ 

\,,uL, 8,. -rd·"{\'\-. 

o\"lv-tlL,w @-. -q-7 

Cj ~__c. 0;,od; ~ 

(4. 2-4 66tS•<-7 

[;. \$2 3032,.c 

I 811 
6 ~\ 

16.D ,J 

BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS . __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO" ; COUNT MADE AT 6" INTERVALS 



( 

RECORD OF SOIL EXPLORATION 

Contracted With &, B '~ --.....---------:-------.-.-----.-.---..-- Boring # ~ - 2-1\ 
ProjectsName \v~p[i,._:C \slan~ ~,hi e)l~. 9½,Be.-l (fumn 'slaN~ Job# It\- o-os:z>•h\ 
Location tL.ra o 9':S'.\ _A 

~u uot , ~J @~, ~ 

SAMPLER 
l,u. L -+ o• q ft 

Datum Hammer Wt. l l< o 
Surf. Elev. - g :~ Ft. Hammer Drop 30 
Date Started 07 "7 '1o1e Pipe Size :?--

SOIL DESCRIPTION 
ELEV. Color, Moislure, Density, Plasticity, Size 

Proportions 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHEL.BY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
FIC - ROCK CORE 

I 

I 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
1 - INTACT 
U - UNDISTURBED 
L - LOST 

g ' I 
Lbs. Hole Diameter 

In. Rock Core Dia. 1-JA 
In. Boring Method l::t SA 

' 

Foreman~~~( 
lnspectorQil 
Date Completed OJ'.PC/-')o 1.,,o 

SAMPLE BORING & SAMPLING 

Cond Blows/&" No. Type Rec NOTES 

r lf-s-s: 11 

r '3-3-y Ii 

't I- 2-3, 11 

r -2-- 2.-y '2-o 

r 2.- 3.-'-I 

-:r- S-4-S 
"2-2-

.L s--s-::,- 23 

r- 6~ l::,•-::,. Lf 

J: -4o-'!,j , • !~ 

GROUND WATER DEPTH BORING METHOD 

AT COMPLETION ___ FT. HSA - HOL.LOW STEM AUGERS 
AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUO OR IL.LING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With ~i?L~-,----.------,-----,,-----=---------,,.----.-- Boring# (b.~ i 6 
Projects Name ~)(')'c-1::l a,,k\2. ~p· {\,w,'n: l lk:n::zfn J>)ohJ Job# 19- Qt:>5"0.c,l 
Location ll: , 

1_;X\ l)oy\ _n l!I rJ._ , µ_ ~ 
SAMPLER 

L..,.L -t D•'-1 ft ~ ,, 
Datum __________ Hammer Wt. I 4 e, Lbs. Hole Diameter _ ___;;;c__ __ Foreman~• ~;f(" 

Inspector • = ~ ri 
Date Completed 7- I '1= ')o 

Surf. Elev. - 6 - 2 Ft. Hammer Drop _9,o= __ ln. Rock Core Dia. _t-/L..L.<€1:.1-__ 
Date Started 7- t Y -"2.. o Pipe Size Q/' In. Boring Method HS.A 

SOIL DESCRIPTION 
El.EV. Color, Moisture, Density, Plas1icity, Size 

Proportions · 

j..:,ao-c ~- . 
_eto ~C)\ ,\-e °1-eJ :t~. ~ - I· S. 
~. I06.9e ,l-,; loo.re,~; lry ~ ' 
SA,-..1p 1--bo.u. L(a.~ ► • 10' 

SAMPLER TYPE SAMPLE CONDITIONS 

0 - DISINTEGRATED OS - ORIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA- CONTINUOUS FLIGHT AUGER 
RC - ROCI< CORE 

I -INTACT 
U - UNDISTURBED 
I. - I.OST 

SAMPLE BORING & SAMPLING 
NOTES 

05 2'' (j) Or\l 1 ~ ~ Mo~• l c.. 

($. s~ r: f!, .1-, 

I/9 1-'3.s 

"3-3,2 

2.. D.J ~w"' ~,_. .&0trAcfl.c.• 
~0-et-t u,1,~~ ..fr-

~0- ~ 

18 

170 8, j[) . IS'° 

'Ik> 6, €.·~ 

~ - 1-1 
t,• 

~bl•f.2.- j 
-(,'' 

'2-· I. l. 

3 

.s 

8 

~ 

lo 

\l 

I '.l-

13 

l lt 

~s 
l~ 

GROUND WATER DEPTH 

s .i o o/4 
~- /5~/A 

,.. >· 18!!;1~ 

~ 
u ()..J. 

N, 'l-~Y,s:f?g,3 
D c- 18" ~ t;. l,S'l-Y,oy'2:'-I 

D.s 2'' @ 1/4), L -to·y 

, ' ~ ,-,u,J lJ i-..e_ 

D...s 18 &L-· _6_ 2.-

DJ. I '-( ,, 

1)5 I~'• ~ 
5.fe A 

D~ 19'· 

'D.£. 18" 

D.s ll3" 

P.s 18'' 

PS 1ft' ~ 1$~ 

.i)__s /0 

BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STAN OARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALi.iNG 30": COUNT MADE AT 6 .. INTERVALS 



( 

RECORD OF SOIL EXPLORATION 

Contracted With --~--'-~,c__:__A.1..-. _____________ ..------=---,----...- Boring# 0 2 I b 
Projects Name M ~ kl\~ ksk't: cl, $114 e,- V QAAs:C- :c. - Pia (L@ '.D',\oJ. Job # l 9 • C, 0 Sb, QI 
Location £1-. • :Pr 

'VO ii6h 'S:3 loi ~ 
SAMPLER 

/,.J l +o· ~ jk 
Datum----~----- Hammer Wt. I ½ o Lbs. Hole Diameter g -11'4 
Surf. Elev. - b 1.. Ft. Hammer Drop _3_._o ___ ln. Rock Core Dia. ___.M=A_,___ __ 
Date Started Cfr= l(,l -'2a Pipe Size 2'' In. Boring Method HSA 

ELEV. 
SOIL DESCRIPTION 

Color. Moisture . Density. Plasticity . Size 
Proportions 

SAMPLER TYPE 

STRA DEPTH 
1---.-------r--..---,---i 

DEPTH ALE Cond 

SAMPLE 

Blows/6" No. Type Rec 

I.., O...s. f8'' ~p '2... t. t .., 

-1--r:rm rto Ll-'1.. -"l/ )8 P...s 18.'' 

rfj) 4 · J?. ~ "'lo .o.s 181

' 

'f ~- 12,I 3 '2.f Q.i IS'' 

'2·2•3 -i-.3 JU ii 
,, 

1-- >·lo ri'-1 OS. IB', 

GROUND WATER DEPTH 

Foreman f\'). Cfe:Jt..be Y­

lnspector6. ~h.~ n 
Date Completed ,n-t Lt-?..o 

BORING & SAMPLING 
NOTES 

BORING METHOD 

OS - OAIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 

SAMPLE CONDITIONS 

D - DISINTEGRATED AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

I -INTACT 
U - UNDISTURBED 
L - LOST 

AFTER __ HRS. __ F~ 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140#HAMMER FALLING 30" ; COUNT MADE AT 6'" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With _Ur--"--~'-'A'-'----~------r---------=------.----.- Boring # is. '). k '::I 
Projects Name M12J RJord S,\)h. e'>"f· G;>k;, J: ~IT@ '):s.'\ca.;..\ Job# \A'.f - oo.9?•(\f 
Location fl= 

V'q nm ts.la ;:J, "-" ~ 
SAMPLER 

~ t... -fY· 2- 'ft- ~,r 
Datum___ _____ Hammer Wt. lY ~ Lbs. Hole Diameter----- Foreman l\/\ &efdvy 

Inspector B,bi\:,g~i 
Date Completed 7:tlif-'2,.o 

Surf. Elev. ~ l· 16 ___ Ft. Hammer Drop _g-o~_ln. Rock Core Dia. -td.,_':\.....__ __ 
Date Started 07-= / 4- t').c, 2-fJ Pipe Size Q 1 ' In. Boring Method H <. A 

SOIL DESCRIPTION 
ELEV. Color. Moisture. Density, Plasticiw, Siza 

STRA DEPTH SAMPLE BORING & SAMPLING 
NOTES Proportions 

DEPTH 1--~-----,---.---.------1 
Blows/6" No. Typa Rec 

- ---- --;-

-~If· ~,-V.jaose Jo 

toe~. l-)dt]e_g/$;~, f. M 
s A-r--\j) 

i.oc' 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC ROCK CORE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

T 

i ·· '2.-1. 

~\1 -18" 

C,:>o\-f 
~ 18· 

~-6l1 
~,,-1 

,,_,.-, 

W<f\.f 
'Il ... - •I• / 
-IV 6'• 

1. 

y 

5 

P-> I'('' (j) '.Diill 0 •. N..o~1('. 
~- 5...'.}-

£S. 4@'' v(r/)(v.:r ~~v,-ll..-

D.J. Ii' 

lg' 
0.J 

O.J l ~l, 

0.J /8~ 

ti f'$ 
N· 2-'1"'. s'i1 e 
r Js·:us ·· , ,'28c-,.[j 

M 'r?JJ e ~ ~ -o• 
M. wJ L,1,u Et-

- 6•7(,.}'t 

lS" D....S \8 1
' 

:t 5- lf,S H. P..s 18 

GROUNDWATER DEPTH BORING METHOD 

ATCOMPLETION ___ FT. l'ISA - HOLLOW STEM AUGERS 
AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT . 

CFA - CONTINUOUS FLIGHT AUGERS 
OC - ORI VI NG CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL Ef LORATION 

Contracted With - ~-----'~=--A--------~------,-----......----:--~-----fr- Boring# ~ - '2--'1-':[ 
Projects Name M~kcg, tc./pir:x:P $1Jb, :fl9fJ 4lb.0::te'.]: J;i:i 'tazn '13JaJ Job# 1'1.,.. 60 5]:>,ol 
Location 

fitrrnn ~to;J, M5) 
SAMPLER 

{p L •- D· 2-- J,-t--
Datum___________ Hammer Wt. ll{ o Lbs. Hole Diameter 8 '' Foreman t' ~~v-1 

Inspector l>J~ ; Surf. Elev. - 6·7 c, Ft. Hammer Drop _j. .... o __ ln. Rock Core Dia. /\.J It) 
Date Started 7 ,._ I '-I_ 'pB Pipe Size Q" In. Boring Method HS A 

SOIL DESCRIPTION 
ELEV. Color, Moisture. Density. Plasticity, Size 

Proportions 

.... .-

SAMPLER TYPE 

OS - OAIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA- CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

SAMPLE 

Cond Blows/&" No. Type 

:s:-- 2-3, . .3 11 ~.5,. 

·3.y.y 19 S)_( 

4.3,.4 \E\ .O.s 

.4,4 "'.l-6 .0.J. 

y. 6•'~ --2-1 .D.5 

~-4,S 22.. 0..-C 

.5 . .r- '2-3 D.J. 
. 

•S<-=j 2-4 .DJ 

3. 4-4 '2d" 9-J 

GROUNDWATER DEPTH 

AT COMPLETION ___ FT. 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

Date Completed ~cl '-1-W 

BORING & SAMPLING 

Rae NOTES 

f8'' 

la'' 

,e'' 

18' 

IB'' 

,~·· 
,a> 

lfi', 

1ft 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

STAN DARO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO'"; COUNT MADE AT 6" INTERVALS 



( 

I / 

RECORD OF SOIL EXPLORATION 

Contracted With __ G,,...,.......:\?::........:...&_L-_-..--_ ___,,--------:----~----=-~--x-- Boring# f)i,2 '2:f 
ProjectsName IV\tl~~j5\a,~ ~ .c2:)o()·V~'E'1= o;;mn 'C,\o;:;J Job# \<?1-ooSQ•Ol 
Location ~----~\J,!__ _______________________________ _ 

0a rah '})s.\_o ~ ., (v\_i) 
SAMPLER 

Datum 'Li.> l !'~ {!) ·Y }t 
Surf. Elev. 9 · Y S:: 

I ~h 
Hammer Wt. 4 D Lbs. Hole Diameter-="--- Foreman (vJ, Q .e}Qlu 

Inspector i A:z1b'1W1 

Date Completed ·7 I _s::. ~ 
Ft. Hammer Drop -~..._Q..__ln. Rock Core Dia. --Ld=A=---

Date Started 07 f S-= 'Y> Pipe Size 2 ! ' In. Boring Method __.,,H~~<-A,____ 

SOIL DESCRIPTION STRA DEPTH SAMPLE 
ELEV. Color, Moislure. Densiiy. Plasticity, Size 

Proportions 1-----------D E PT H ALE Cond Blows/&" No. Rec 

BORING & SAMPLING 
NOTES 

·{i~. ~ .. v. \O"S'e.-f•M - -
s _A~~, ·~i"°' c\~ lo 

(,-11.j, ~~1 , V.,s (ljt, ~; Wu t.t.A'j 1~:s- ~ . .:. . 
•_.:._y \) •O • 

~ct•~. v..}4f I v., ,:,:-se.-~-;; 
\..t>o s-e . c.~je~, F- ~ 

..$ l\1\.1;) 0 

~;4,-~. tJ J,v. ,:,a~~ - . 
kl'Jiu.- Jt, ~, ~i\~,f.SAl'-l() 

rh 11 c , ~ ~ .. ll--e \\5 J ?,.o'ihn.t.' 

G1nQ 1 ~-\-, f"\ ~c.~~'-'°""' ~\'I j\­
,-t> \J, .)~b 5·,J~ lLA'( 

SAMPLER TYPE 

OS - OAIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

l 

L:>6'1 . --• 2. 
ft• 

"-l· ~ \1 ~ 

IB" 
ivo)j 1i 

1'8'' 
l.:>ti_}J_ \ 

11- 5 

b 

l.3e1'( ~ -. ~ f, . ' '2.·'2· l 

l.f, ~-, Jl> 

1>·S·~ 11 

''s, 2..-½ 12.-

Io . ~- 'i lJ> 

3-3.\./ I¼ 

1r 

GROUND WATER DEPTH 

is''~ 
l.Jj:> 

(~,-~ 
sf?. 

D.S IS'' 
-r;:. 

fi...,.., yo.v- Satw1y\, ~~ 

0.S 18'' Co \\e.u\J ~H 
€;) ~j0-1-- 1°...,,~ e wt.J 

18'' lt,\\cJrcJ o1 ~-5' 

~..S IB~ v,, 0~~ u~,~ 

s ,t 
.s J 2" 

j 18" 

~ 18~ 

N 2-,q, 011-1.. 

~ 1 S '2..'-f .9q1 S' 

BORING METHOD 

AT COMPLETIDN ___ FT. HSA - HOLLOW STEM AUGE AS 

AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGE AS 
DC - OAIVING CASING 
MO - MUO DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"'; COUNT MADE AT 6" INTERVALS 



C 

RECORD OF SOIL EXPLORATION 

Contracted With _ __,lS),...:......~"'--A-,--~---,.------.---------::c-----:n-----:=-"K" Boring # (1 2- '2-:f: 
Projects Name )v\}3tid>{ Iki c:,M ~ IJ:k. &f. ~bM:e T - Q;a'.D'.lfr ~.,.JI Job # I t'l-0 0 5 o • o \ 
Location 1l:: 0 

~ Ool1 l&lo.::J-, ('A-§) 
SAMPLER 

Datum l,J L· C,•\..f tr 
Hammer Wt. l~O 

Surf. Elev. 9·YS: Ft. Hammer Drop "'3D 
~I Date Started Pipe Size 

07-15- 2.o 

SOIL DESCRIPTION 
ELEV. Color, Moisture. Density, Plasticity, Size 

Proporlions 

U9 TY¼ ,A ~I,( ) 

~CJ' \v4, ~-.-,6fi~.f-n 
V-~jJ; ~I~ lLA'f 

8-c• ~.J '-1•5Jf. 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I - INTACT 
U - UNDISTURBED 
L - LOST 

Lbs. Hole Diameter 
9?, I I 

Foreman tv\ · ..fje}d;.« 
In. Rock Core Dia. rJ.a Inspector i, =bi'kari 
In. Boring Method ~£.~ Date Completed 

/· IS"· -u, 

SAMPLE BORING & SAMPLING 

Cond Blows/&" No. Type Rec NOTES 

r n. \o•\ e ,:,.. D.t /g'' 

J. C{,(,,C:, 1g O!. 5'' 

-:r '3 '-l•S 
,, O.s ISr 

-:r ·s· "1·S" '2.o 0~ IS' 

.r 2· '-1 ·'-( -i.., .i 8'' 

:r '2.y,7 '2.2. D.s 18' 
r- ~-~s 23 tu. 1g." 

4,~,t 1.y O..s. 18" 

,,s (. 2-.{ O_r llf 

GROUNDWATER DEPTH BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 
AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STAN DARO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



l 
\._ 

.) 

RECORD OF SOIL EXPLORATION 

Contracted With Gl R, t\ Boring # g_ '1. 3, 0 
Projects Name ~y_jj Lo_;;( 5,-u.b e "'P· ~;::: · <kam'=' L~o~Job # 1'-j-• O o $1; •O I 
Location ~--------J-=------c------------------------------

'b ~ J:s \o ~, t---\. S) 

w .t.. ·. ~ 0,3 »- SAMPLER 

e-]'1 
Foreman_ Datum_____ ____ Hammer Wt. \\J t) Lbs. Hole Diameter _o __ _ 

Surf. Elev. - f · '2. s; Ft. Hammer Drop '3,o In. Rock Core Dia . ..:_ J:M. 
Date Started © 7 I s= Q.,s Pipe Size -'~·J/_1 ___ In. Boring Method H~ ~ 

Inspector B· /AJ"'-i 'ceti 
Date Completed t:FJ: I _ 

~ .l--'LJ; 

ELEV. 
SOIL DESCRIPTION 

Color. Moisture. Density , Plasticity, Size 
Proportions 

STRA DEPTH SAMPLE BORING & SAMPLING 
NOTES 

1----,.------,.--~-~-
D E PT H ALE Cond Blows/6" No. Type Rec 

V"6.J, t...>-d·, V · t'}I-, 
l. LAY ,\""you ..So"'J 

(), 
I 
S •ci 

-~fh kc1 ~...-i,; j; ~ ~.;0JH1t - Sto 

5-1,t. s·.\~, CLA'< .rha.t~ , ' 
1a~~ I~ 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC ROCK CORE 

SAMPLE CONDITIONS 

0 - OISINTEGAATEO 
I - INTACT 
U - UNDISTUABEO 
L - LOST 

~11 
I~ 

OS 1B" 

w, \..1 
IS 

.-- l0•6\1 
J- -·'2· l 

T 

t; 

1 • 1-, 2.. 

~., 
, 'L 

~-'2,) 
f:, 

2 

3 

'i 

\t 

I 3. 

I \j 

Is-

I l, 

GROUND WATER DEPTH 

s~ 
Ct () ! . l.c. t, ,-&.! nJe_ 

N. 'l..'sS.Y'lli•S" 
c;. l ,S-'2,_{.. , bC, 1..0 

0~ t!J 

Q~ 1fi' 

Ds g; 

p_J }8'' 

o,j 
BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
OC - DRIVING CASING 
MO - MUD ORfLLfNG 

j STA'IDARO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO" ; COUNT MADE AT 6" INTERVALS 



( 

( 

J 

RECORD OF SOIL EXPLORATION 

Contracted With C,, <!:> ~ Boring # Q '2 3 0 
Projects Name ~'l--),S-~-::J--,---~-w:,.-,-----:€c---'1!l-p-~-=~---=1,=----:(1,_..-9-Y\1'(1-:---.--\,S:.\o-~-ft-- Job # 19- o 0 ~-1 

Location ~ ~ --•---1,-------------------------------
D~ nb, -vLO 

SAMPLER 

Datum 
1,ul;... - O· '1 

Hammer Wt. lL(o Lbs. Hole Diameter &." Foreman e · ~ta wdfI~lo'\ 
Surf. Elev. - g,Q'S" Ft. Hammer Drop 10 In. Rock Core Dia. NA Inspector t:{. Azlh '1'cdh.. 
Date Started Pipe Size '1,,.'' In. Boring Method l:!S8 Date Completed 

7- ( ~ - U> 1 ~(S- L.,.lb 

ELEV. 
SOIL OESCRIPTION 

Color. Moisture. Density. Plasticity, Size 
Propo,1ions 

STRA DEPTH SAMPLE BORING & SAMPLING 
NOTES 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

DEPTH ALE t-C-o-nd-.--B-l_s/_6_" --,--N-,-T--,-R---1 
ow o. ypa ec 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

'J 7-6· 9 18 Cs lB ·f gg, 
~-BA 

r l · 2-'3 \~ OS 18 I .D/ B,. 

16 
)qf\ 

:s=- \\·7· \e 'u or ( 1 '''f->• ~J.~0~ ~ 

t) 6 .. 7 0\0 'LI Oi 1et 

15) 6 $ (;, 
"'2.2.- Oi. I 8'' 

~ ·P-·C, ~ D~ ('ff' 

S-4~Lf 
24 OJ. (81' 

5s;.~ 2-r DJ. (8t 

GROUNDWATER DEPTH BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS. __ F~ 

AFTER 24 HRS. __ FT . 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUO DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6 .. INTERVALS 



RECORD OF'SOIL EXPLORATION 

Contracted Wtth G, Q. ~ Bodng # I!,. '2. '3, 1.. 
Projects Name 1-1\cl'oL 1:s.\croJ. Sllli e_-,.R. Q'n4~ :l C½ a::oroY'I \~)a"t\J..Job # I 61 - DD 92 -o\ 
Location Qi; ;;.,o 

r?t5 )"\ t'.s c; , ~ 
SAMPLER 

IJL--, +t1•3 3 t) II 
Datum__________ Hammer Wt. \ v1 0 Lbs. Hole Diameter --=is==---- Foreman t1 ~c.hl'.r 

Inspector g.]g't\i\LQ-r. Surf. Elev. - ?· ts: Ft. Hammer Drop _'.J>~O.___ln. Rock Core Dia. ~N--'-'--'A...,,___ 
Date Started Pipe Size '1. In. Boring Method __._f:\..,__S:........_A.,__ Date Completed, __ _ 

SOIL DESCRIPTION 
ELEV. Color. Moisture. Density. Plasticity. Size 

Proportions 

l!irn , f.-1.-e.t, Loo 5 e , 
' . A-r,j 

?rv-cij-~a~ r:;<J;;,:-ie:~~ - ~~ 
r- - M ' .$ ArJ D. '"27 

SAMPLER TYPE 

OS - ORIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I - INTACT 
U - UNDISTURBED 
L - LOST 

~-, - l-dl-,0 

SAMPLE 

Blows/6" No. Type Rec 

BORING & SAMPLING 
NOTES 

~ ,g, 

L-\oV 

I g•· 

9,12..- IS' 

W,0•1,1 

(g·· 

"1·01-1 
~-1·1 

l 

2 

~ 

4 

s 
(. 

7:/-

2. 

9 

'O 

f I 

ll.. 

,~ 
lV 

IS 

,~ 
GROUNDWATER DEPTH 

\U 

0.-\ 

0~ 

Oj 

Q! 

0.J. 

0,.J 

0..5 

0~ 

0..5 

0,.s 

0~ 

l)~ 

0~ 

ru-
~s 

2," 
"-Dri \1 ~ :~ \,., L<.(1 -Q 

""'7 .A:v,,11, 1---A ~ """-"tc 

1ft 1&. 
2-P+ 

~· 2,.5> 
~ 

B'' t.! ~ 
'-4'\ 

lff' $ Gi f _s 6' .-:I 1 ..Je . 
14. '2. 3 7..Sls.'-1 

\&' 
~- IS 2 ll')),o 

t8" • ~ L E:l.,t, 0 . 3.'.:l 

lr3" ~ M.v-cluvt' a, -f 15 

18' Cf I:> 
4,-

11!' 

13 ,, 

181
' 

18" 

,.9 •· 

(8'' 

8'' 

BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

STAN DARO PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

SAMPLER 

t,.Jl.. ,t 0-3'3, <.') 

Datum Hammer Wt. /4 o Lbs. Hole Diameter __ c:. __ _ 
Surf. Elev. --'..,..--1?ff-•_.JL...5 ______ Ft. Hammer Drop _:!>_..,__;o::;.___ln. Rock Core Dia. t:Y-+ 
Date Started Pipe Size '.'1-- In. Boring Method H \ A: 

ELEV. 
SOIL DESCRIPTION 

Color, Moisture. Density, Plasticity. Size 
Proportions 

SAMPLER TYPE 

STRA DEPTH SAMPLE 
1---~-----.----,.---,.--

DEPTH ALE Cond Blows/6" No. Type Rec 

l~ s;>_s 18 

I · I · 1. 18 0~ 'l3°' 

T I '-1 Os ,r· 

T 
-z.o t)_s \"el1 

l. 
u os IS'' 

I ·2 · 2. 
-z.: t,~ 16 1

' 

~ l,.,•<l"\-1 '2. 1 'De 18~' 
.J.. ----,,. • 1- :..J , 'l-

"2, '1..-1.. '211 OS 1s'· 

" I 

GROUND WATER DEPTH 

Foreman M , f-1 dl.1' ,... 
Inspector G. P,db • 'tain 
Date Completed. ___ _ 

e- r - 1...o 1.-a 

BORING & SAMPLING 
NOTES 

BORING METHOD 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELSY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

CA- CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

I - INTACT 
U - UNDISTURBED 
L - LOST 

AFTER ___ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30";COUNT MADE AT 6" INTERVALS 



( 

5 
0 

RECORD OF SOIL EXPLORATION 

&t o I\ Boring # Q,.,, '2 'l 8 
Contracted With l> FJ , .;JJ s 
ProjectsName ~~-r-A $\..lb. f,sp ~btU:e l- M'o@!l \,s O · Job# \~- 00 O..O\ 
Location fl: r "-.A 

I.Al mn .c~,~"'&,, ,-,D 
SAMPLER 

~ ,, 
Datum ~ __ T..:_D_· '-1 ______ ....,J_t____ Hammer Wt. \ Yo Lbs. Hole Diameter _ _..;;... __ _ 
Surf. Elev. - S· ~ Ft. Hammer Drop ')D'' In. Rock Core Dia. ____.fJ_A ___ _ 

Foreman I\\• ~l.ek.he-,, 
Inspector Ea• lf%db j\c.a,i 
Date Completed 7- 2 1,. ... 2...o Date Started 7 • 2a, .. 2 o Pipe Size _Ji2._" ___ In. Boring Method --'-H::..::Se:...:A,......_ 

ELEV. 
SOil. DESCRIPTION 

Color. Moisture. Density. Plasticiiy. Sizo 
Praporlions · 

l_J, ~ V-L()D~e. Sil;} 
F ~N_Q, ,tr., '-l~ 

-:r 

"l:° 

T 

r 

SAMPLE BORING & SAMPLING 
NOTES BlowsJG" 

~ ,er 

~-/ 
1 z..'. 

~- ~-s. 

l · 2.· "J 

2-·Z.· I 

No. Type Rec: 

'I)J 11'' © 9rill b~: \\t\t)~f a 

(3·S?,IJ/~ 

"2.. D.s ca'' 

-:3 

b 

't- t}£ \"2:' ~ ""at;.,.~ a.. -£·1 
I\, "-lL. t fl_ + Q '"-l J::r 

B 05. 11J· 

-z, ---- D.s '8'' ~ 1~ 

2. =r­
'l. 8 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELSY Tuee 
CA - CONTINUOUS FLfGHT AUGER 
RC- ROCie CORE 

SAMPLE CONDITIONS 

0 - OISINT&GRATEO 
I - INTACT 
U - UNDISTURBED 
L - LOST 

q. t8 •2..6 \O ~ lfg'' ~ 
It> A-

T./J) s.-=,.c; I I ~ 

-r10 4 ·d/. 'fj 12 05 
r.10 Y · 2 .. '3. 1'.1 t)~ 

rr.o '$,•S· lf ''1 £>5 

r '2.. 1>· l,... \S' i>S 

:r l· 4• '1 I l:. 125 

GROUND WATER DEPTH 

AT COMPLETION ___ FT, 

APTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

le" 

'8 ,. , i.D 

I '2-Pr 
,g· ,.3,t3 

f3A-

If)' 

18" 

18' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STAN DARO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 



( 

,-

I 
\ 

RECORD 'OF SOIL EXPLORATION 

Contracted With ~ lkAJ.. ~'Cfb~ ts.\c::n,J. 
Projects Naii:e N i&n-3 !->Jan S,l)b. e.,c '2· f>'y\tl$.t.2 J. ---
Location .J:? am n _.s i _.,.. d , t::'\S, • 

Boring # B--2-> g 
Job# '1· ooso-o\ 

SAMPLER 
i; l ,,,,. o .. 4 1+.- g" 

Datum Hammer Wt. \lt o Lbs. Hole Diameter----=----
s rf El ~ . g Ft. Hammer Drop 2 o In. Rock Core Dia. -~...s....;.;tA."-'2-__ u • ev. _ ___,;_a,__ _ __.__-=--- -ii,,J-=----- d H!:. K 
Date Started 7- Lk tO Pipe Size In. Boring Metho +r· 

SOIL DESCRIPTION SAMPLE 
ELEV. Color. Moisture, Density. Plasticity. Size 

Slows/6" No. Type Rec Proportions 

~tiW~Mc;) I 2·:J•Lf I':+ 9t •if 
"1 ~() ' ~ , f.t\,e.J-,,, '-' Jl.t.1f-

1.~.s \8 ~ '8'' 
..fv £fiff. Si 1~. WY r 
l'JnL-<. if £ l!A ~ L/f_s \ 

T '3. ~-?. 'tt l).i ,~·· 
11 <s, ~.1. 7-0 O..s lcf' 

r '2.: S, -~ z., D.s 18'" 

l:f,r.1- 2"2. l>S lf~ 

:r "1 . .'3. 6 2.3 ~ \ ~I 

's· ~-?- °L.'f 0~ ,g•, 

t S·S· ~ '2.S' \).$ ,a' 
· 0 0-~ &t·S' 

SAMPLER TYPE GROUND WATER DEPTH 

Foreman M .ad"~ 
Inspector R. Aelb i\'4:r \ 
Date Completed 1-12--U, 

BORING & SAMPLING 
NOTES 

BORING METHOD 

OS - DRIVEN SPLIT SPOON 
PT - PRESSeO SHELBY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I -INTACT 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

CA - CONTINUOUS FLIGHT AUGER 
RC - ROCk CORE 

U - UNDISTURBED 
L - LOST 

AFTEA __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUG&RS 
DC - DRIVING CASING 
MO -MUD £?RILLING 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING JO .. ; COUNT MADE AT 6" INTERVALS 



( 

( 

0 

RECORD OF SOIL EXPLORATION 

SAMPLER 
\.J.La +o·8 n'' 

Datum__________ Hammer Wl 14 t, ,, Lbs. Hole Diameter __ 1)=---- Foreman tv). ~-<.fc.J,ipr 
Inspector e,. b i\4>"• 
Date Completed 7-2 \ -"l.o 

,n Ft. Hammer Drop '3 D In. Rock Core Dia. IJA; Surf. Elev.a. - 5-2 H < Pr 
Date Started 1--- 2-, / .. 2 o Pipe Size 2:' In. Boring Method 

S01 l DESCRIPTION SAMPLE 
ELEV. Color, Moisture, Density, Plasticlty.Sizo 

Proportions • Slows/&" No. Type Rec 

BORING & SAMPLING 
NOTES 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PReSSED SHELBY TUBE 
CA- CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTeGRATeo 
S - INTACT 
U - UNDISTURBED 
L - LOST 

~-
•B" 

kl.on 
""TB 
~-

18'' 

~ 
'B 

'2 ·I· \ 

§) 2· I· I 

'.'' "'0-:--. '2· 4 ·'1 . 1// J ..--!¥ 

1/f) 6. iS-7..~ 

:;-
s 
q 

to 

11 

11-

\J 

Ill 

I S' 

\(:, 

GROUND WATER DEPTH 

0~ 

0-< 

D~ 

0~ 

()~ 

cs 
0.J 

C)_s 

DS 

DS 

AT COMPLETION ___ FT. 

AFTER __ HRS, __ FT, 

AFTER 24 HRS. --FT. 

IB'' 

l8
1 

lg'" 

~,, 

18'' idl 

''Pt 
19" 1'1,J) -1'2.A-

I 'l'' 

,a'' 
1d' 

/ 8'' 

BORING METHO'!i 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUO DRILLING 

STANOARO PENETRATION TEST,ORIVING 2" 00 SAMPLER 1' WITH 140#HAMMER FALLING JO"; COUNT MADE AT s•• INTERVALS 



( 

\ 

SAMPLER 
\..lL eL · +0 ·.9 

Datum__________ Hammer Wt. 14 D Lbs. Hole Diameter 
~,, 

Foreman M · Cf ~er"" 

Surf. Elev. ·- S • 3 Ft. Hammer Drop ?,Q In. Rock Core Dia. ~A Inspector C1.. &ah;~~ 
Date Started 7-2 I -2 .P Pipe Size _2,!lli:!:..''--- In. Boring Method \-\,$ Ps Date Completed J-21 - 2-o 

SOIL DESCRIPTION 
ELEV. Color, Moisture. Density. Plastic:lty,Size 

Proportions • 

~~, ~ M~J~Jf-h>SJ; 

s:13-C.L AY._ 

G~~ ~ f'1,Jiv""'s½T f': 
S"Z:D -

~ SkS- 1 

'})~I) L~ l?Yc)~<._ 

IJ{o~ ;i Sl>·S~ 

t -htv ~pJ -1-h.'- i.J..t/l'l . 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

0 - 01SINTEGRATE0 
I -INTACT 
U - UNOISTURSEO 
L - LOST 

0 

SAMPLE BORING & SAMPLING 

8lows/6" No. Type Rec NOTES 

"C 1.•-S· ~ '-=t ens )6 

r 'l· 'l- s \8 1)~ ,a I 

~ ~-'3,-~ \~ OS 18 .. 

!:" 4 ·4·S- '2.0 
Q~ 18'' 

CS·'$. 3 2.t tl.S 
,,,.. 

r ~•L/,l/ 2.'2.. D,5 {Jf 

:r 's·4•S 21 'JS l~'· 

r. 

GROUNDWATER DEPTH BORING METHOO 

AT COMPLETtON---FT. HS.A - HOLLOW STEM AUG&AS 
AP.TER __ HRS. __ FT. 

AFTER 24 HRS. --FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUO DRILLING 

STANOARO PENETRATION TEST-OFIIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION · 

Contracted With 01 (, A ----.--------.------==------:-r--r-------- Boring # I3? · 2,. 4 b 
Proje~ts Name -~~~ :+~\i,,'v\ J. t;:.1J.b . E~ ()~tfrtih<f'o Job# \--t -oo :SO•OI 
Location O ~~ --'-~~------------- ---------------
~ ~ "'0--1 M 

SAMPLER 

µL -,t\\·li Datum __ · _______ _ \ n h Hammer Wt. l\ 0 Lbs. Hole Diameter __ b __ _ Foreman N ,f:I e..~d PY 
Inspector B· AdbikAr:i Surf. Elev. C?L • .i. \l •:1? Ft. 

Date Started gp O 6• 2;: c, 2-o 
Hammer Drop ?;,~" In. Rock Core Dia. ~t::f=P.~--
Pipe Size --='l.'--'' ___ In. Boring Method H .S A Date Completed of?- 06- 24?, 

SOIL DESCRIPTION 
ELEV. Color. Moisture. Density. Plasticity. Size 

Proportions 

--

--- - t - - - - - - - -nid, ~;y_. Log s-e,,t,D 
Mecl, JHJY\s-e', · f=-M.. ~ p,;-,-JQ 

' Ht-c..,_tlll~~ ~ cd:-z., '-to 
'"2. \•SI 

- - - 4~,-~-t,-v.\.o;-re - -
Se ~ , ~ . ..$.Pl r..\ s::> 

- Zt-r~~ :-i.ooSeJ---, -
~~D w'-~ .:0-n,~ 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELSY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 
I - INTACT 
U - UNDISTURBED 
L - LOST 

SAMPLE BORING & SAMPLING 
NOTES Blows/6" No. Type Rec 

L ::,.:.e.11 
IV 

jj, o.).~. -l $'' 
tv•<'•H ___.,,--

1611 

2--·4·2.. 

"-3• 0. 1:1 
H1" 

'2-·S"·r 

.It_o "s. '2. • 'l 

\)$ O" _!)n\\..,J_ ~ '. ~ 

@:.-t;,.7 w ~ kiirv,..._,-,,i..._ 

2 D 1s' ~ •4°P~ lP. ~.~ 

~ DS 18" f'\.I '1. '"Yt~'28·o 
f • \ S i_ 4 1 'i ,. I 

4 D.s 19" ~-

S- D.s rs" ~L FL. -tCH9 

b 0.S 1 ~•,-. tJ\"'J,liYIE' 8., r\1.1 "2.. 

fl ~ H~"~ 

\O W 18'' ~ 
oA 

1 '3 D..S 6" 

14 0.5 181"~ 
{ij~ 

GROUND WATER DEPTH BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30··; COUNT MADE AT s•· INTERVALS 



RECORD OF SOIL EXPLORATION 

SAMPLER 

Wl· ;- e> · I~ f;'' 
Datum___________ Hammer Wt. I '-1 o Lbs. Hole Diameter-~----- Foreman~- p -cJ-zj,,"y­

lnspector ~ - Adki~ r i 
Date Completed._.,.--__ 

Surf. Elev. 8,... - ~ ·::::t'l.. Ft. Hammer Drop 3,0 In. Rock Core Dia. ~tJ-=:-A~-
Date Started "' Pipe Size _ ?,:~"--- In. Boring Method H 5 A: 

0 ~ -o 6 - 1.-o'u, 

SOIL DESCRIPTION 
STRA DEPTH SAMPLE 

ELEV. Color. Moisture. Density. Plasticity. Siz11 
Proportions 

DEPTH 

c:.. ~· ~, !V'Rl,t1\..\ (.~oh, t.i o· 
I 

ShJJ, '5,:n;, 
Lf7 -

-- ~- - - --- ~ -- - - - -Y-1', ~ I ~cL -"~Jf-loJ!.Jf' 4'.f-o 

~il1j lLAY I 
b l·.S, 

~ o~~ 6t·S'' 

SAMPLER TYPE 

CS - ORI VEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER 
FIC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I • INTACT 
U UNOISTURBEO 
L - LOST 

ALE Cond Blows/6" No. Type 

'I. '3,, '3- 3 1=,-- ru 

~ 3 .3. '-f 18 ~ 

r ')•"1 · S" lq 0~ 

'.L 4.3. r 0 0.S. 

I )• '-{· i 21 P.s 

r ~- \.,\. 5 22- ~ 

t 5· 5:·1 23 0~ 

r y-'-f· S'" "2, '1 

1- 5-~-8 2S .s 

GROU~OWATER DEPTH 

AT COMPLETION ___ FT. 

AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

0 ~....-{)6- Ul.e 

BORING & SAMPLING 

Rec NOTES 

If!' 

lg" 

,~,, 
\'3'' 

\[f' 

l ~. 

I a• 

ll:f' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
CC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-ORIV ' NG 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6'" INTERVALS 



l \fl..J'-.,lf, II Ml"f" l,-.,f I fff ,,-,_ r fl 

RECORD OF SOIL EXPLORATION 

Contracted With U'lgA Boring I ""- yu, 
Projects N£•,9'j� Job # l9 • 01st> 
Location ,,,m, 11d 

ElEV. 

SAMPLER 

Hammer Wt. I I, D Lbs. Hole Diameter 
_:,_.:..;.J""'-r-----Ft. Hammer Drop .. .'112_ .In . Rock Core Dia.

Pipe Size ---,:;--- In. Boring Method 

SOIL DESCRIPTION 

,,., I • I 
�� • 'l. 

(>Vf3, Q 

SAMPLER TYPE SAMPLE CONDITIONS 

SAMPL! 

Blows/&" I No. 

GROUNDWATER DEPTH 
I 

BORING & SAMPLING 
NOTl!I 

;J"o.rp 

·'

BORING METHOO 

OS_ DRIVEN SPLIT SPOON O - DISINTIORAT!O AT COMPLETION ____ FT HSA - HOLLOW STEM AUGERS 
P'T _ l'Rl!SSEDSHELIY TUBE I - INTACT 

AFTEPI HPIS FT CFA -CONTINUOUS FLIGHT AUGERS 
CA_ CONl'INUOUS PLIGHT AUGIR U -UNDISTUR8EO --- ' -- DC - DRIVING CASING 
RC_ ROCK CORE L - LOST AFTER 2• HAS. ___ FT MO - MUO ORILLING 

STANOAAO PENETRATION TESTORIVING 2" 00 SAMPLER 1' WITH 1•0# HAMMER FALLING 30··:couNT MADE AT 6" INTERVALS 

l 

... 

., 

h~ 'r) I l>tt} I f1 ~ 
{ L A Y wJJ. >/9P-' ..sfk,,J. 

C, 1,10'1 
Ts~ 

( , -..... _, 
1) l-4- Li 

I).> ,.11 

0 -3· 3 ,. C IS 

1- 2 2-J 

, :r, 3-.G · .5 ll; 

~ l-J·J, 15 

lo 

,. 
(j 

n .., - • 

For man........_..:.A&,~...:­
lnapeclor..J...,:.~~~ 
Date Com 

N. Jt,o I,.; t; 

"• / ,.£25,JlJ/l 

.5 



RECORD OF SOIL EXPLORATION 

Contracted With ~r,(n;.,...,..:B~A~------------------ Boring# r,-.bD 2 

Projects Name ~Ji~ .. .,,.... t Job # I 9- tJ® 
Location ~ (I t$;?'\ 

SAMPLER 

Datum l,J c;.h,\ ,; L - 0 ,0 i Hammer Wt. I Li O Lbs. Hole Diameter S? 
Surf. Elev. · - 8 · Zl, Ft. Hammer Drop 3 C? In. Rock Core Dia. /\/'A-

Foreman t1 ' f;;1i;/;ly, 
Inspector c_ -!kg~ 

Date Started 2 l/i'h.+ Pipe Size __ ...;;a.......c.-=._ In. Boring Method I:! 5A:: Date Completed ~/ 

SOIL DESCRIPTION SAMPLE BORING & SAMPLING 
ELEV. Color, Moislure, Densily, Plasticlty, Size NOTES 

Proportions Blows/&" No. Type Rec 
/ 

P> ,u,1JJ:i£ef!,~,u~ .5 JI 6-').-2 Is'' ,11:. ---....... ', ,t;;;::;~AN.L> tF-/1 l,JOl-l-/1~'' /jt 
r~ N 1.:cr {,so . o 

'I \ J 
1........ 

- '_J._:,. - j 0 I 

1~ /t>efii -?IL!/ 
_, 

1-fy l,-.Jorl /18' 1 1<> I 
I:::... l,EJ.5,'-r-3'1.4-

,i~,~·~/ i11., - 3 ~ 
l,J-(;{ 

JI() ~/I '.'7] ,g' ' t.J~ fL - o -oc; I 4 €5 /'l.,JJ;.., F L. - g' ·~ - .r wvo/; " .5 P5 ,~" 18 
-----

~,"4 )4Y>'-- I:, 0!? /;, II 

5 SA/VP 
,,.DI) ~-~-3 / o_s I 11

' 27 c.X ~II 

~ 
D 2-~~.3, 8 D5, lb' 1 

i) /-4-5 '1 D.5 1€.'l 

1-:2--¼ /6 P5 ~•1 

,, 0 ~-'-t-lt 05 1./'1 ·' I!· 
- - - }-~-t., ,s1' ~r wiJ, fi . >iif 1iJ Sli{f: -27..S· l 11 PS 
?J_B:1- * ~ ~ ?.7.51 L.. 3-'-t-3 I;, O;:, 15'' 

1 3-lt-3 ''t V5 1811 

1:- '.3-35 15 P-5 18'' 

J... 2.-3-3 
I( 12.$ IJ11 

SAMPLER TYPE SAMPLE CONDITIONS GROUNDWATER DEPTH BORING METHOD 

' 08 - DRIVEN SPLIT SPOON D - DISINTEGRATED AT COMPLETION FT, HSA - HOLLOW STEM AUGERS 
PT - PRESSED SHEi.SY TUBE I - INTACT AFTER _HRS. __ FT. CFA - CONTINUOUS FLIGHT AUGERS 
CA- CON.TINUOUS FLIGHT AUGER U - UNDISTURBED DC - DRIVING CASING 
AC - ROCK CORE L - LOST AFTER 24 HRS. __ FT. MD - MUD DAIi.LiNG 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER PALLING 30"; COUNT MADE AT 6" INTERVALS 

I,) 
Ii 

II I II 
.J ,n 



RECORD OF SOIL EXPLORATION 

Contracted With --11:~.::;8.,_f..!..--------------------- Boring# fi :.3 0 2. 
Projects Name t),;G~ Job# 1, -owo 
Location 6 O\cD!-r' ~ 

SAMPLER 

Datum Hammer Wt. 1kO Lbs. Hole Diameter--'!,~--
Surf. Elev. ___ ....-_____ Ft. Hammer Drop ......... 2"'"'''---'ln. Rock Core Dia. _ _,f#c.:.;.,.....---

Foreman /"l · + J.J;/y, 
Inspector c-~ 

Date Started !) /R 12., Pipe Size 2:- In. Boring Method __ tl)_A-__ Date Completed. __ _ 

SOIL DESCRIPTION SAMPLE 
ELEV. Color. Moisture. Density. Plasticity. Size 

Proportions . Cond Blows/&'" No. Type 

:I- 2,--4 ~.s 17 D_) 

_r U-lt-4 f8 0~ 
. ~!lk{_)}o).1-!> L 3-3-5 I' D-> a 4..51 

1 ~-J-..5 Ju D.> 

-:[_ J~E-S .?) O> 

£- 4-4-5 22 (» 

J- 4-5-b :>:!, o..s 
J:-- 6 ---S-7 9 O.!> 

~ 
'f 5-1-i !2.5 I ()) - -

f3oa@ bl-s' 

SAMPLER TYPE 

08 - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA- CON:r'INUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

GROUNDWATER DEPTH 
1 

AT COMPLETIDN---FT. 

AFTER _HRS, __ FT. 

AFTER 24 HRS. __ FT. 

BORING & SAMPLING 

Rec NOTES 

ti' 

,t' 
1j' 

I f?II 

C 

IS 

rfl 

I~~ 

Jg') 

1t1 

·' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING 30"'; COUNT MADE AT 6" INTERVALS 

. ,1 
/;I 



RECORD OF SOIL EXPLORATION 

Contracted With ___,!,u,4.L~:..,..,-A-_____________________ Boring# __ Cs_-_3-'D_'s..___ 
Projects Name ~ Job # -----'f .... ct'-~-0 .... o~s~"-· _tJ___._I 
Location ft~¾JA.,..,I, 

SAMPLER 

Datum hi~ rt/I.. f L · 6 · / 6 
Surf. Elev. - 'l,~ 
Date Started ":2... / 4 Ii 

Hammer Wt. I 1., O 
Ft. Hammer Drop '.3 o 

Pipe Size fl.. 

Lbs. Hole Diameter---'~~-....--
In. Rock Core Dia. __ Af ......... A ___ _ 
In. Boring Method _ _.\.:ls~A~-

Foreman /1 · r );},J_J ,. I 

Inspector {- ''-0~'1;:PI 
Date Completed..?~h, 

I 

SOIL DESCRIPTION SAMPLE 
ELEV. Color, Moisture, D1nsity, Plasticity. Size 

Proportions • Blows/&" No. Type Rae 

BORING & SAMPLING 
NOTES 

_ ~, &.ttt-,~- ~~ (,AND o'-1 ' . ~ t; D '~1:L~-l 
- - - --• fr~ ,t• 

c. ~ 4-~ we)·, 5vf! l,v. f -:i J 

~1 J S 0v-.J 1P ( ~ - I .. 7.5l 1., V '1 /~ ~- 1· I 

s 
,.s · 1/J> l,JtA _ f 
, ,, ,, 

- - . - .. - - - . - - ' ;,4 ' 
~ 1 ~ VrJ~ 5jL--;, 7.t;. - c, ,, ;J:- I.JOH _ t 

l.k..i - J.!!_~ ,,.,. 
- ?! - - - ,.... { -, \.Jt::M 
~ I ~ I V,~,~ t o--, /15 .,, :J.lp -rg,1 
5 jYJ.:,,F 5.AWI> k l-s}l'lf> () ,,~ '.>'-~ '::, -,, 1 I

O 
wo~1 1-1 

~ 
12,' 

D 3-.2-3 

l-\--1 

3-3-2. 

l 

::,.. 

3, 

4 

s 
t 

7 

j 

"1 

IO 

l 1 . 

'2. 

13, 

,~ 
,s 

SAMPLER TYPE GROUNDWATER DEPTH 
1 

bJ> 
,, 

N-?...32, 403-i 15 

Ps It II G. r,5.?.5, '1lo.5.3 

,a'' t.J~t r-1- . 0 ./6 {)<;; 
~J l; I' l- I &~66 

s ti' 
- ~ ,t 7 

r>__s / I, ,, 

0~ rs 1.8'' 

Os ,a,' 
t>;, 1 .9'' 

r, ,_t; 

f' ! I 'I .} 

[) ( 'g 

O<. 1,~ I\ 

r)t.., 
1 \/7 

7 

J7 lg' ' 

BORING METHOD 

OS - ORI VEN SPLIT SPOON 
PT - PRESSED SHEi.BY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED AT COMPLETION ___ FT. HSA - HDLLOWSTEM AUGERS 

CA- CON:r'INUOUS FLIGHT AUGER 
RC - ROCK CORE 

I - INTACT 
U - UNOISTUABEO 
L - LOST 

AFTER __ H RS, __ FT. 

AFTER 24 H RS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD ORI LI.ING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO": COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With _-,;(n~~.:.::!...-------------------- Boring# fs - 3b 3> 
Projects Na"'!.e }?1 Job# r ff cr,,:J !:o~ of 
Location C,a~_} 

SAMPLER 

Datum Hammer Wt. f LfO 
Surf. Elev. ________ Ft. Hammer Drop '3 D 
Date Started 214 /l-- 1 Pipe Size Q.-

SOIL DESCRIPTION 
ELEV. Color, Moisture, Density, Plasticity, Size 

Proportions • 

~ (?, ./l6-fA, .. t1 I JI 
b M-.9,1# [LAY 

Lt'l 
t,+7-

Lbs. Hole Diameter _ _.P., ... • __ _ Foreman M, r J.,);J...u, 
Inspector I .· ii ~-0.,.-,,..4 
Date Completed 2 7 ,_, 7 J./ 

In. Rock Core Dia. NA 
In. Boring Method H$ ,t 

SAMPLE 

Blows/&" No. Type Rae 

:r.. \,JO~ 

I!" 
17 0'? I _g' 

I l!!JL~_ ) 
!:, ' 

)~ 
. \ 

9> 18 

T 2-2- '1 lq PS 12~ 

2t, D~ l8n 

.21 DS ii 

BORING & SAMPLING 
NOTES 

3-J ,,~ 
; ~ _L 4-~- (, 2~ ()l,;, ~\ 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA- CON:rlNUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

1- 3·3-tn 2'1 ('~ I$" 

.:r:- 3---s~s ~~ os rsl\ 
-i. 4-s ..,f, 2G O; ,.; .. , 

GROUNDWATER DEPTH 
1 

AT COMPLETION ___ FT. 

AFTER __ HRS, __ FT. 

AFTER 24 MRS. __ FT. 

BORING METHOO 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STAN DARO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING JO"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With _ _.;::,.LG~B~A~-------------------Boring# l1 -3D4 
ProjectsName M-.aJib Job# 1,-0o$1J·OI 
Location £3uMb 1u,r.~A 

SAMPLER 

Datum It!@ Ct,,. -2) • 2,5 Hammer Wt. __._11,D __ Lbs. Hole Diameter __ N$""'A--
Surf. Elev. __ - ,_7.,...,1 .... '>:'-:-------Ft. Hammer Drop '30 In. Rock Core Dia. _ __._.....__,__ 

Foreman M, F ./i1:;)v, 
Inspector (, IID~ ~ 
Date Completed 1 /Sh.o Date Started 1 / !S /:,. D Pipe Size '- In. Boring Method _...:..'>+-...:;>;..;.A ____ _ 

SOIL DESCRIPTION 
ELEV. Color, Moisture, Dtnsity, Plasticity, Size 

STRA DEPTH SAMPLE BORING & SAMPLING 
NOTES 

Proportions • 
1--~----.---.----.---1 

DEPTH ALE Cond Blows/&" No. Type Rec 

---- ----.. ... --
6.>eu,J~ ~ t ,,_/Ji \J ,>-
{.J..A- V -/ft s:,_Jj-

SAMPLER TYPE 

08 - DRIVEN SPLIT SPOON 
PT - PRESSED SHELSY TUBE 
CA- CON:r'INVOUS FLIGHT AUGER 
AC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

D l-3-3 

-:Z/o wot1/,t 11 

~t1/1t 1
' 

,_, ~2 

0--

f. 115:UP,6~-4-
J 0.> ,~ \\ 9& 

JA-t,JJu_ ~'-- -C,-~ 

l.t 07 (if" ~ fL..- -7 lf3 

. 
1 as ,,, ~_s7.i.e.,-e1~ 

g es. 1n." 

I l . Ds (jt ·' 

12 I)~ 
1g'' 

,~ cs ,,,I 
I '1- OS 18'1 

GROUNDWATER DEPTH 
t 

BORING METHOO 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS. __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
OC - DRIVING CASING 
MO - MUD DRILLING 

STANDAAO PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With t-,(J.A Boring# {2, - :So 4: 
Projects Name -&-lTJ~, .fllin;'F.I....:_ ------ ----- ------------ Job# f 'f -QO~l>• 0 C:: 

Location Ao DD · t..,...L. 2 .;~ 

SAMPLER 

Datum Hammer Wt. ___ l __ !.r"'-"'o_Lbs. Hole Diameter _....,Je,..,__ __ _ 
Surf. Elev. --..--~----Ft. Hammer Drop !30 In. Rock Core Dia. _...,_N_A __ 

Foreman M · F },p~ 
Inspector c. \J':!JJ:if1 
Date Completed~<) Date Started / / 1; I 2-0 Pipe Size :L In. Boring Method _...;.H-'-S."-'A'-'--_ 

SOIL DESCRIPTION 
ELEV. Color, Moi11ure, Densily, Plastli:llv, Size 

Proportioru 

~~lwf-(Vi;Sef"t&> 
c~ I - s.;).):-

---
,. ~ I wQ,)~41-. 

f-5~ .;,/L 1 . 

~ r-~ '~J;ii_t'l:;: 
r-5Atlf> , 7h JJ#-

~ -, 
~ vAl,~ 

- . 

g O Y.!- ~ 's' 

SAMPLER TYPE 

08 - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I - INTACT 

CA- CON:r'INUOUS FLIGHT AUGER 
RC - ROCK CORE 

U - UNDISTURBED 
L - LOST 

,,. 

SAMPLE 

Cond Blows/&" No. 

I- ',.101:i f,)_ ;;-1 17 

J:_.. """'. ?.- ')_ n 
T .. J.-S-&' (1 

Ip- .4-'-t-..5 ~ 

I/o 4.-&-~ :11 

.V ~-13>-0..~ "-

p. P--17--32-. ,. J. 

r -'7-&-6 'A 

J: {,-6-4 ~.5 

GROUNDWATER DEPTH 
1 

BORING & SAMPLING 

Type Rec NOTES 

P> ll>" 

os r!'' 

05 1l'' 
{)5, l" \1 

()..!> /1.,'l 

o.s ~•\ 

Q.$ { pl\ 

Qjl 1.~' 

P.J> \ E' 

.' 

BORING METHOD 

AT COMPLETION ___ FT. HSA - HOLLOW STEM AUGERS 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 

I ,') 

/.1 



I _,., 

--J) 

RECORD OF SOIL EXPLORATION 

SAMPLER 

Datum W Jv._ g;'. L.. -D • l l Hammer Wt. __ I '-ll> _____ Lbs. Hole Diameter --s,---
Surf. Elev. - 7 !.38 Ft. Hammer Drop JP In. Rock Core Dia. --=--A __ _ 

Foreman M -fL,JiL, 
Inspector (. "iJ!,:;r;: 

Date Started,_....l1..1.:lt~i;'""'fu:;>J....____ Pipe Size In. Boring Method -f--'H ...... S=Jtt __ Date Complete · / IJ 

SOIL DESCRIPTION 
ELEV. Color, Moisture. Density, Plasticlly, Size 

Proportions · 

t;,~rM~ 
S . - 5 AIVJ) 

- - - . - ... 

~-r ~, Al~@//"/ 

CLl+Y 

SAMPLER TYPE 

OS - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 
CA- CONl"INUOUS FLIGHT AUGER 
RC - ROCK CORE 

SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - UNDISTURBED 
L - LOST 

SAMPLE 

Blows/&" No. Type Rae 

I IJ> t:>
11 

BORING & SAMPLING 
NOTES 

W-, 23> 7, 16 :2 5 
~ D> 10" 2~ .. B. I, 5).l, I 7 '-,, .I> 

3 05 I/ ',.J;:}µ._. .fL - O •fl 

It D -3> 
1 
g \ n..JL EL - 7 3 i 

5 05> ,,!' 

~ 1,JOt,-1-1. ~ 0;, ti 

1/o --6· 5 ~ 05 ll' 

"J/p }r-!l.-~ 11 
ID P> t..S 

~-f ~ r ·' .J- II . 
121

' 

~ ~-I ,_,_,, ~ 0 ,,v 

w,1>H 13 1>> 12.'' tS' 
'W_s!:!- l'1 DJ. 1811 

lg'' . 

1- '-1'!!> ti, ,.s \)~ 1/f' -iii, 

t-'l.- 'l.. lb P:> rJ I\ 
GROUND WATER DEPTH BORING METHOD 

1 
AT COMPLETION FT. HSA - HOLLOW STEM AUGERS 
AFTER __ HRS, __ FT. CFA - CONTINUOUS FLIGHT AUGERS 

DC - DRIVING CASING 
AFTER 24 HRS. __ FT. MD - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS 

' ,') 
/:1 



• 

- RECORD OF SOIL EXPLORATION 

Contracted With <ft ~ Boring # 0 ~.J,.05 
Proje~ts Nam~~---,-..,;;;},~~~~~--------------------- Job# M-Otii, -DS 

Location _ _..!,;~!f!l!!~1--~1DC.~Z,_---------------------------------­
SAMPLER 

Datum Hammer Wt. -~P-t.-o~_Lbs. Hole Diameter __ , __ _ Foreman f1-fl;;b.J.;, 
Inspector t ·II~ 
Date CompletelV. /lt,,/:u 

Surf. Elev. _ __,._,--____ ,Ft. Hammer Drop JO In. Rock Core Dia. _.,_ff~-4..__ __ 
Date Started I / l y '21 Pipe Size 'l-- In. Boring Method _..._tl ... $._Jr-'--_ 

SOIL DESCRIPTION STRA DEPTH SAMPLE 
ELEV. Color, Moisrure, D•nsity, Plasticity, Sfza 

Proportions . DEPTH 

¼L. th~ 

~.-JtJ, ~ V;S 

l~ ~~/fa~ 
~ 

-
--- ~ I Iµ/}. I ~lA'I ~ 

' ' ~0-,,,-4- ~ ~ / Ii. ~- / --- - - - -
'5at s,.~' 

SAMPLER TYPE 

08 - DRIVEN SPLIT SPOON 
PT - PRESSED SHELBY TUBE 

SAMPLE CONDITIONS 

0 - DISINTEGRATED 

CA- CON:rlNUDUS FLIGHT AUGER 
RC - ROCK CORE 

I -INTACT 
U - UNDISTURBED 
L - LOST 

Cond Blows/&" No. Type 

-:I..- ~-1 l7 D> 
\.:l'' 

J_ ~tf D... ----,,.. ,g f>.> 

1-- ~-' ~,, ,, o~ 
-, - y}O'f •~·lt :2t> P.S 

·:r(p 6-7-'S 2-1 t)J> 

GROUNDWATER DEPTH 
1 

AT COMPLETION ___ FT. 

AFTER __ HRS, __ FT. 

AFTER 24 HRS. __ FT. 

BORING & SAMPLING 

Rec NOTES 

I .)/1 

JI!/ 

~~ 

I g" 

I :J'' 

BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" OD SAMPLER 1' WITH 140# HAMMER FALLING 30": COUNT MADE AT 6" INTERVALS 



RECORD OF SOIL EXPLORATION 

SAMPLER 

SOIL DESCRIPTION SAMPLE 
ELEV. Color, Moillure, Otnsity, Plastlchy, Size 

Proportions • Blows/&" No. 

JoP-
'K' 
~ '1-

g 

Vt(/ 
l>J ], g 

Jofl ~ :i.. 
~ 

-, v,,;., ~ ,..5 : 

&12 'J i.,iJ I V-5~ -t,, Sef 
... \JDµ (. 

&' 
~ I i--T iiJL J .,. 

!LE.f-, 
l 

/) l,.Joll. 1-.) 9 

I) J.;J r ~ 

' ')..-3- 3 'o 

D 1-.). 3 
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f' 

PJ 
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"" 

BORING & SAMPLING 
NOTES 

111 N · 2 4 D 13cr '7 
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/tJt1 ,:;L (-S.t,/!,fi 

(npr';J cl£,.}< , v&- {I CJ.* r g' 
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SAMPLER TYPE 

09 _ DRIVEN SPLIT SPOON 
PT - PFIESSEOSHEL9Y TUBE 
CA-CONl'INUDUS FLIGHT AUGIR 
RC - ROCK CORE 

' 
SAMPLE CONDITIONS 

D - DISINTEGRATED 
I -INTACT 
U - VNDISTUFIBEO 
L - LOST 

GROUNDWATER DEPTH 
I 

AT COMPLeTION ___ FT 

AFTER __ HFIS , __ FT 

AFTER 2• HRS. __ FT. 

BORING METHOD 

HSA - HOLLOW STliM AUGlillS 
CFA - CONTINUOUS FLIGHT AVGliRS 
DC - DRIVING CASING 
MO - MUD DRILLING 

STANDARD PENETRATION TEST-DRIVING 2" 00 SAMPLER 1' WITH 140# HAMMER FALLING 30"; COUNT MAOE AT&'" INTERVALS 



RECORD OF SOIL EXPLORATION 

Contracted With _ _ .,..... ___________ ....,:._ __________ Boring , _....,n_.....:.........:.=6 __ _ 
Projects Name Job# __ 1:..:"=,..,='>..:.'""~'----
Locatlon ___ ..____-"-__ -=/.c,_J"--------------------------------

SAMPLER 

Datum _ ____ ______ Hammer Wt ____ Lbs. Hole Diameter _ ___ _ 

Surf. Elev. Ft. Hammer Drop fn. Rock Core Dia - --'-'---
Date Started Pipe Size In. Boring Method - .....:......:.:...-

ELEV. 
SOIL DESCRIPTION 

Color. Molt-tu,-, Density . Plutlchy, S ite 
SAMPLE 

ProportioN · Blows/&'" No. Type Rec: 

'J L 

3-4 - 1.,. 

11-l -3 

4,,_ ,,.kJ /'-AJ ' ~ 
J 1,. -.£ 

t,. -S-f: 

'3, r 'r-:.S 

(J0'1 Gt,{ 

Foreman 1"' 
Inspector_.__ __ "'-"--" 
Date Completed _ _ _ , 

BORING & SAMPLING 
NOTES 

·' 

SAMPLER TYPE SAMPLE CONOITIONS GROUNDWATER OErTH BORING METHOD 

OS _ DRIVEN SPLIT SPOON O - DISINTEGRAnD AT COM•teTION ___ FT HSA - HOLLOW STEM AUGE AS 
" - .... esseosHELBY TVIIE I - INTACT A'TER __ HR __ FT CFA -CONTINUOUS FLIGHT AUGU~S 
C•- CONl'INUDUS FLIGHT AUGER U - UNDISTURBED DC - DRIVING C-'SING 
"C _ ROCI( CORE L - LOST AFTEII 2C HRS. __ FT MD - MUD DRILLING 

STAN DARO PENETRATION TEST DRIVING 2" OD SAMPLER 1' WITH 1CO# HAMMER FALLING 30 .. COUNT MADE AT 6 .. INTERVALS 
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DATE: JAN 2021

Page: 1   of 3

Depth
(ft)

Moisture
Content % LL PL PI

Atterberg
Classification Symbol

B 201 Jar- 9 20.0-21.5 NP NP NP NON-PLASTIC NP

B 201 Jar- 15 35.0-36.5 NP NP NP NON-PLASTIC NP

B 201 Jar- 19 45.0-46.5 43 18 25 Lean Clay CL

B 207 Jar- 7 15.0-16.5 36 15 21 Lean Clay CL

B 207 Jar- 9 20.0-21.5 22 21 1 Silt ML

B 207 Jar- 12A 27.5-29.0 47 18 29 Lean Clay CL

B 207 Jar- 18 42.5-44.0 38 16 22 Lean Clay CL

B 211 Jar- 1 0.0-1.5 22 22 NP Silt ML

B 211 Jar- 3 5.0-6.5 23 16 7 Silty Clay CL-ML

B 211 Jar- 22 52.5-54.0 67 22 45 Fat Clay CH

B 211 Jar- 25 60.0-61.5 28 18 10 Lean Clay CL

B 216 Jar- 3 5.0-6.5 NP NP NP NON-PLASTIC NP

B 216 Jar- 12 27.5-29.0 75 25 50 Fat Clay CH

B 216 Jar- 14 32.5-34.0 27 25 2 Silt ML

B 216 Jar- 19 45.0-46.5 22 20 2 Silt ML

B 224 Jar- 2 2.5-4.0 23 22 1 Silt ML

B 224 Jar- 6 12.5-14.0 28 18 10 Lean Clay CL

B 224 Jar- 15 35.0-36.5 41 17 24 Lean Clay CL

B 224 Jar- 20 47.5-49.0 42 17 25 Lean Clay CL

LABORATORY TEST RESULTS
Atterberg Limits and Moisture Content

PROJECT:
MIDBAY ISLAND - BARREN ISLAND

    AREA: DORCHESTER Co. MD

* Classification based on visual identification or gradation curve.

TEST:  Natural Moisture Contents (ASTM D 2216 Method B)                                          
& Atterberg Limits (ASTM D 4318)                                        

Hole
 No.

Sample
No.

Note: The Atterberg Limits test is only performed on minus No. 40 
material portion of a sample and does not represent the entire 
sample. Refer to the Visual Classification or the Gradation 



DATE: JAN 2021

Page: 2   of 3

Depth
(ft)

Moisture
Content % LL PL PI

Atterberg
Classification Symbol

B 227 Jar- 6 12.5-14.0 28 21 7 Silty Clay CL-ML

B 227 Jar- 13 30.0-31.5 36 15 21 Lean Clay CL

B 227 Jar- 19 45.0-46.5 43 17 26 Lean Clay CL

B 230 Jar- 6 12.5-14.0 20 17 3 Silt ML

B 230 Jar- 9 20.0-21.5 NP NP NP NON-PLASTIC NP

B 230 Jar- 12 27.5-29.0 28 24 4 Silt ML

B 230 Jar- 15 35.0-36.5 71 26 45 Fat Clay CH

B 232 Jar- 4A 7.5-9.0 37 20 17 Lean Clay CL

B 232 Jar- 6 12.5-14.0 33 17 16 Lean Clay CL

B 232 Jar- 21 50.0-51.5 75 31 44 Fat Clay CH

B 238 Jar- 2 2.5-4.0 22 20 2 Silt ML

B 238 Jar- 10B 22.5-25.0 59 22 38 Fat Clay CH

B 238 Jar- 16 37.5-39.0 43 16 27 Lean Clay CL

B 238 Jar- 18 42.5-44.0 37 16 21 Lean Clay CL

B 244 Jar- 3 5.0-6.5 36 26 10 Silt ML

B 244 Jar- 7 15.0-16.5 65 29 36 Fat Clay CH

B 244 Jar- 12A 27.5-29.0 19 19 NP Silt ML

B 244 Jar- 14 32.5-34.0 19 19 NP Silt ML

* Classification based on visual identification or gradation curve.

TEST:  Natural Moisture Contents (ASTM D 2216 Method B)                                          
& Atterberg Limits (ASTM D 4318)                                        

Hole
 No.

Sample
No.

LABORATORY TEST RESULTS
Atterberg Limits and Moisture Content

PROJECT:
MIDBAY ISLAND - BARREN ISLAND

    AREA: DORCHESTER Co. MD

Note: The Atterberg Limits test is only performed on minus No. 40 
material portion of a sample and does not represent the entire 
sample. Refer to the Visual Classification or the Gradation 



DATE: JAN 2021

Page: 3   of 3

Depth
(ft)

Moisture
Content % LL PL PI

Atterberg
Classification Symbol

B 246 Jar- 3 5.0-6.5 55 24 31 Fat Clay CH

B 246 Jar- 6 12.5-14.0 19 17 2 Silt ML

B 246 Jar- 25 60.0-61.5 42 16 26 Lean Clay CL

* Classification based on visual identification or gradation curve.

TEST:  Natural Moisture Contents (ASTM D 2216 Method B)                                          
& Atterberg Limits (ASTM D 4318)                                        

Hole
 No.

Sample
No.

LABORATORY TEST RESULTS
Atterberg Limits and Moisture Content

PROJECT:
MIDBAY ISLAND - BARREN ISLAND

    AREA: DORCHESTER Co. MD

Note: The Atterberg Limits test is only performed on minus No. 40 
material portion of a sample and does not represent the entire 
sample. Refer to the Visual Classification or the Gradation 
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PROJECT:   Barren Island
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PROJECT:   Barren Island

CONE PENETROMETER TEST RESULTS
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CONE PENETROMETER TEST RESULTS
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CONE PENETROMETER TEST RESULTS
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CPT--SOIL BEHAVIOR TYPE CLASSIFICATION
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PROJECT:   Barren Island

CONE PENETROMETER TEST RESULTS
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-201             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N234,050.7  E1,531,411.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.026 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.76 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -5.9    22  0.18  1.34  0.04  0.26  0.76  9.92  0.00  0.00  0.00  0.43  0.57  0.30 0.210  94.8 0.016
  1.3  -6.6    22  0.24  1.39  0.14  0.26  0.76  9.92  0.00  0.00  0.00  0.49  0.63  0.40 0.232  94.8 0.026
  2.0  -7.2    22  0.25  1.34  0.21  0.26  0.76  9.92  0.00  0.00  0.00  0.51  0.57  0.47 0.253  94.8 0.035
  2.6  -7.9    22  0.40  1.52  0.30  0.26  0.76  9.92  0.00  0.00  0.00  0.66  0.76  0.56 0.274  94.8 0.046
  3.3  -8.5    22  0.43  1.53  0.32  0.26  0.76  9.92  0.00  0.00  0.00  0.69  0.77  0.58 0.294  94.8 0.056
  3.9  -9.2    22  0.49  1.64  0.37  0.26  0.76  9.92  0.00  0.00  0.00  0.74  0.88  0.63 0.315  94.8 0.066
  4.6  -9.8    44  0.48  1.73  0.33  0.26  0.76  9.92  0.00  0.00  0.00  0.73  0.97  0.60 0.336  94.8 0.076
  5.2 -10.5    22  0.49  1.64  0.38  0.26  0.76  9.92  0.00  0.00  0.00  0.74  0.88  0.64 0.357  94.8 0.087
  5.9 -11.2    88  0.55  1.73  0.42  0.26  0.76  9.92  0.00  0.00  0.00  0.80  0.97  0.68 0.378  94.8 0.096
  6.6 -11.8    44  0.58  1.72  0.48  0.26  0.76  9.92  0.00  0.00  0.00  0.84  0.96  0.74 0.400  94.8 0.106
  7.2 -12.5    44  0.57  1.82  0.43  0.26  0.76  9.92  0.00  0.00  0.00  0.82  1.05  0.69 0.421  94.8 0.117
  7.9 -13.1    44  0.71  1.89  0.54  0.26  0.76  9.92  0.00  0.00  0.00  0.96  1.13  0.80 0.442  94.8 0.126
  8.5 -13.8    44  0.73  1.91  0.60  0.26  0.76  9.92  0.00  0.00  0.00  0.98  1.15  0.86 0.462  94.8 0.137
  9.2 -14.4   110  0.81  2.05  0.63  0.26  0.76  9.92  0.00  0.00  0.00  1.06  1.28  0.89 0.483  94.8 0.147
  9.8 -15.1   154  0.87  2.12  0.71  0.26  0.76  9.92  0.00  0.00  0.00  1.12  1.36  0.97 0.504  94.8 0.157
 10.5 -15.7   198  0.99  2.27  0.76  0.26  0.76  9.92  0.00  0.00  0.00  1.24  1.50  1.02 0.525  94.8 0.167
 11.2 -16.4   265  1.05  2.38  0.84  0.26  0.76  9.92  0.00  0.00  0.00  1.31  1.62  1.10 0.547  94.8 0.177
 11.8 -17.1   309  1.06  2.36  0.85  0.26  0.76  9.92  0.00  0.00  0.00  1.32  1.60  1.11 0.568  94.8 0.187
 12.5 -17.7   265  1.09  2.38  0.89  0.26  0.76  9.92  0.00  0.00  0.00  1.34  1.62  1.15 0.589  94.8 0.197
 13.1 -18.4   287  1.13  2.37  0.95  0.26  0.76  9.92  0.00  0.00  0.00  1.38  1.61  1.21 0.610  94.8 0.208
 13.8 -19.0   309  1.21  2.54  0.99  0.26  0.76  9.92  0.00  0.00  0.00  1.46  1.77  1.25 0.631  94.8 0.217
 14.4 -19.7   331  1.33  2.67  1.06  0.26  0.76  9.92  0.00  0.00  0.00  1.57  1.91  1.33 0.651  94.8 0.228
 15.1 -20.3   353  1.20  2.55  1.01  0.26  0.76  9.92  0.00  0.00  0.00  1.44  1.79  1.27 0.672  94.8 0.238
 15.7 -21.0   551  1.24  2.59  1.04  0.26  0.76  9.92  0.00  0.00  0.00  1.48  1.83  1.31 0.694  94.8 0.247
 16.4 -21.7   639  1.32  2.54  1.14  0.26  0.76  9.92  0.00  0.00  0.00  1.57  1.77  1.40 0.715  94.8 0.258
 17.4 -22.6   882  1.29  2.61  1.17  0.26  0.76  9.92  0.00  0.00  0.00  1.55  1.85  1.43 0.746  94.8 0.272
 17.7 -23.0   860  1.42  2.70  1.25  0.26  0.76  9.92  0.00  0.00  0.00  1.67  1.94  1.51 0.757  94.8 0.278
 18.4 -23.6   838  1.32  2.68  0.95  0.26  0.76  9.92  0.00  0.00  0.00  1.56  1.92  1.21 0.778 101.1 0.289
 19.0 -24.3   838  1.60  2.94  1.35  0.26  0.76  9.92  0.00  0.00  0.00  1.84  2.18  1.61 0.799  94.8 0.301
 19.7 -24.9   882  1.65  2.96  1.41  0.26  0.76  9.92  0.00  0.00  0.00  1.90  2.20  1.67 0.820  94.8 0.310
 20.3 -25.6   992  1.58  3.00  1.23  0.26  0.76  9.92  0.00  0.00  0.00  1.82  2.23  1.49 0.840 101.1 0.322
 21.0 -26.2  1103  1.16  2.68  0.71  0.26  0.76  9.92  0.00  0.00  0.00  1.40  1.92  0.97 0.862 101.1 0.333
 21.7 -26.9  1103  1.09  2.55  0.69  0.26  0.76  9.92  0.00  0.00  0.00  1.33  1.79  0.95 0.883 101.1 0.346
 22.3 -27.6  2867  2.54  7.79  0.58  0.26  0.76  9.92  0.00  0.00  0.00  2.59  7.03  0.85 0.904 112.9 0.360
 23.0 -28.2  3506  3.26  9.82  0.61  0.26  0.76  9.92  0.00  0.00  0.00  3.24  9.06  0.87 0.925 119.2 0.377
 23.6 -28.9  3638  4.12 12.16  0.68  0.26  0.76  9.92  0.00  0.00  0.00  4.03 11.40  0.94 0.946 119.2 0.395
 24.3 -29.5  2514  5.00  7.23  3.07  0.26  0.76  9.92  0.00  0.00  0.00  5.20  6.47  3.33 0.967 107.3 0.411
 24.9 -30.2  2007  5.40  8.07  2.77  0.26  0.76  9.92  0.00  0.00  0.00  5.57  7.31  3.03 0.988 112.9 0.426
 25.6 -30.8  2315  3.16  5.51  1.12  0.26  0.76  9.92  0.00  0.00  0.00  3.36  4.75  1.38 1.010 107.3 0.442
 26.2 -31.5  4410  2.14  7.14  0.67  0.26  0.76  9.92  0.00  0.00  0.00  2.20  6.38  0.93 1.030 112.9 0.456
 26.9 -32.2  5954  2.57  7.60  0.73  0.26  0.76  9.92  0.00  0.00  0.00  2.63  6.84  0.99 1.051 112.9 0.473
 27.6 -32.8  6571  3.17 10.72  0.77  0.26  0.76  9.92  0.00  0.00  0.00  3.11  9.96  1.03 1.072 119.2 0.490
 28.2 -33.5  3969  2.51  7.11  0.73  0.26  0.76  9.92  0.00  0.00  0.00  2.59  6.35  0.99 1.093 112.9 0.507
 28.9 -34.1  3572  2.34  4.59  1.10  0.26  0.76  9.92  0.00  0.00  0.00  2.54  3.83  1.36 1.114 101.1 0.521
 29.5 -34.8  4410  3.13  8.48  0.82  0.26  0.76  9.92  0.00  0.00  0.00  3.17  7.72  1.09 1.135 112.9 0.536
 30.2 -35.4  7497  5.07 15.53  0.86  0.26  0.76  9.92  0.00  0.00  0.00  4.87 14.77  1.12 1.157 119.2 0.552
 30.8 -36.1  8600  6.92 19.87  0.89  0.26  0.76  9.92  0.00  0.00  0.00  6.59 19.11  1.15 1.178 125.4 0.571
 31.5 -36.7  7497  3.93 11.90  0.92  0.26  0.76  9.92  0.00  0.00  0.00  3.84 11.14  1.18 1.199 119.2 0.591
 32.2 -37.4  6020  3.90 10.65  0.93  0.26  0.76  9.92  0.00  0.00  0.00  3.88  9.89  1.19 1.219 119.2 0.609
 32.8 -38.1  5821  3.57 10.33  0.95  0.26  0.76  9.92  0.00  0.00  0.00  3.55  9.56  1.21 1.240 119.2 0.627
 33.5 -38.7  8930  3.82 11.16  0.98  0.26  0.76  9.92  0.00  0.00  0.00  3.77 10.40  1.24 1.261 119.2 0.645
 34.1 -39.4  9702  5.12 14.42  0.99  0.26  0.76  9.92  0.00  0.00  0.00  4.96 13.66  1.25 1.282 119.2 0.663
 34.8 -40.0 12017  6.39 16.10  1.02  0.26  0.76  9.92  0.00  0.00  0.00  6.21 15.34  1.28 1.304 125.4 0.683
 35.4 -40.7 11201  1.63  4.18  1.00  0.26  0.76  9.92  0.00  0.00  0.00  1.82  3.41  1.26 1.325 107.3 0.699
 36.1 -41.3  8600  5.16 13.38  2.15  0.26  0.76  9.92  0.00  0.00  0.00  5.06 12.62  2.41 1.346 119.2 0.716
 36.7 -42.0  6395  8.80 12.57  5.95  0.26  0.76  9.92  0.00  0.00  0.00  8.93 11.81  6.21 1.367 112.9 0.733
 37.4 -42.7  6042  8.38 11.78  4.75  0.26  0.76  9.92  0.00  0.00  0.00  8.53 11.01  5.01 1.387 112.9 0.750
 38.1 -43.3 10319  6.12 17.95  1.23  0.26  0.76  9.92  0.00  0.00  0.00  5.84 17.18  1.49 1.408 125.4 0.767
 38.7 -44.0 12216  6.98 23.98  1.32  0.26  0.76  9.92  0.00  0.00  0.00  6.45 23.22  1.58 1.429 125.4 0.787
 39.4 -44.6  9768 11.53 15.87  7.31  0.26  0.76  9.92  0.00  0.00  0.00 11.62 15.11  7.57 1.450 119.2 0.807
 40.0 -45.3  7453 12.45 16.88  8.88  0.26  0.76  9.92  0.00  0.00  0.00 12.55 16.12  9.15 1.472 119.2 0.825
 40.7 -45.9  5733 13.63 20.34  9.32  0.26  0.76  9.92  0.00  0.00  0.00 13.61 19.58  9.58 1.493 119.2 0.843
 41.3 -46.6  5777 14.38 21.11 10.06  0.26  0.76  9.92  0.00  0.00  0.00 14.36 20.35 10.33 1.514 119.2 0.861
 42.0 -47.2  5799 14.94 21.53 10.35  0.26  0.76  9.92  0.00  0.00  0.00 14.92 20.77 10.61 1.535 119.2 0.879
 42.7 -47.9  9812 15.57 21.70 10.92  0.26  0.76  9.92  0.00  0.00  0.00 15.58 20.94 11.18 1.556 119.2 0.898



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-201
In-Situ Soil Testing, L.C. Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N234,050.7  E1,531,411.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.026  CAL GAGE 0 =  0.00 TSF 

 DELTA / PHI 

=

   0.5  DELTA - B =  0.76 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED K0 SU     QD     PHI   SIGFF   PHIO    PC OCR M SOIL TYPE
(FT)   (FT) (TSF) (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF) (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -5.9 14.14  0.64  0.42     5  2.27  0.33  21.1    14 MUD
  1.3  -6.6 10.24  0.50  0.63     4  1.87  0.04  0.33  12.8    11 MUD
  2.0  -7.2  7.15  0.26  0.85     2  1.48  0.04  0.26   7.3     5 MUD
  2.6  -7.9  8.26  0.29  0.77     4  1.63  0.06  0.42   9.1     8 MUD
  3.3  -8.5  6.97  0.22  0.74     3  1.46  0.06  0.40   7.0     6 MUD
  3.9  -9.2  6.51  0.31  0.72     4  1.39  0.06  0.42   6.3     9 MUD
  4.6  -9.8  5.16  0.61  0.66     8  1.19  0.33   4.4    16 MUD
  5.2 -10.5  4.50  0.34  0.72     4  1.08  0.05  0.30   3.5     7 MUD
  5.9 -11.2  4.44  0.38  0.70     5  1.07  0.06  0.33   3.5     9 MUD
  6.6 -11.8  4.14  0.27  0.78     4  1.01  0.06  0.33   3.1     6 MUD
  7.2 -12.5  3.46  0.57  0.67     8  0.88  0.05  0.27   2.4    11 MUD
  7.9 -13.1  4.12  0.32  0.69     5  1.01  0.07  0.39   3.1     9 MUD
  8.5 -13.8  3.81  0.32  0.75     5  0.95  0.06  0.38   2.7     8 MUD
  9.2 -14.4  3.96  0.38  0.69     7  0.98  0.07  0.43   2.9    11 MUD
  9.8 -15.1  3.90  0.39  0.76     8  0.97  0.08  0.45   2.8    13 MUD
 10.5 -15.7  4.28  0.37  0.70     9  1.04  0.09  0.54   3.3    15 MUD
 11.2 -16.4  4.26  0.42  0.73    11  1.03  0.10  0.57   3.2    18 MUD
 11.8 -17.1  3.98  0.38  0.72     9  0.98  0.09  0.54   2.9    16 MUD
 12.5 -17.7  3.77  0.38  0.75     9  0.94  0.09  0.53   2.7    15 MUD
 13.1 -18.4  3.70  0.30  0.78     8  0.93  0.09  0.54   2.6    11 MUD
 13.8 -19.0  3.80  0.38  0.75    11  0.95  0.10  0.60   2.7    17 MUD
 14.4 -19.7  4.04  0.37  0.73    11  0.99  0.13  0.68   3.0    19 MUD
 15.1 -20.3  3.25  0.44  0.78    11  0.84  0.09  0.51   2.1    16 MUD
 15.7 -21.0  3.20  0.43  0.77    11  0.83  0.09  0.51   2.1    16 MUD
 16.4 -21.7  3.30  0.24  0.80     7  0.85  0.10  0.56   2.2     9 MUD
 17.4 -22.6  2.91  0.39  0.86    10  0.77  0.09  0.49   1.8    14 MUD
 17.7 -23.0  3.28  0.30  0.83     9  0.84  0.11  0.61   2.2    13 MUD
 18.4 -23.6  2.70  0.46  0.55    13  0.72  0.09  0.46   1.6    15 SILTY CLAY
 19.0 -24.3  3.48  0.33  0.78    11  0.88  0.14  0.71   2.4    17 MUD
 19.7 -24.9  3.47  0.29  0.79    10  0.88  0.14  0.73   2.4    15 MUD
 20.3 -25.6  3.04  0.43  0.67    15  0.79  0.11  0.62   1.9    19 SILTY CLAY
 21.0 -26.2  1.60  0.99  0.20    18  0.43  0.24   0.7    16 SILT
 21.7 -26.9  1.28  1.04  0.15    16  0.33  0.17   0.5    14 SILT
 22.3 -27.6  4.68  2.64 -0.03   155  0.72  30.4 38.9 0.58 36.2  1.22   3.4   281 SILTY SAND
 23.0 -28.2  6.15  2.51 -0.03   201  0.89  35.8 39.1 0.62 36.6  1.99   5.3   417 SILTY SAND
 23.6 -28.9  7.82  2.39  0.00   256  1.12  35.3 38.2 0.64 35.7  3.31   8.4   582 SILTY SAND
 24.3 -29.5 10.30  0.30  0.56    44  1.87  0.70  5.30  12.9   112 CLAY
 24.9 -30.2 10.76  0.38  0.44    61  1.92  0.77  5.89  13.8   155 SILTY CLAY
 25.6 -30.8  5.32  0.59  0.16    48  1.21  0.33  2.04   4.6    90 SILTY CLAY
 26.2 -31.5  2.57  3.56 -0.09   145  0.38  50.1 41.4 0.76 39.4  0.46   1.0   191 SAND
 26.9 -32.2  3.34  2.67 -0.04   146  0.42  66.7 42.8 0.79 40.9  0.62   1.3   222 SILTY SAND
 27.6 -32.8  4.16  3.36 -0.02   238  0.52  72.3 42.7 0.82 40.9  0.97   2.0   413 SAND
 28.2 -33.5  2.95  2.52 -0.07   131  0.49  44.2 39.7 0.84 37.7  0.78   1.5   183 SILTY SAND
 28.9 -34.1  2.73  0.91  0.17    45  0.73  0.85   1.6    53 SILT
 29.5 -34.8  3.81  2.22 -0.02   158  0.60  47.7 39.5 0.88 37.6  1.25   2.3   254 SILTY SAND
 30.2 -35.4  6.71  2.67 -0.01   343  0.88  78.0 41.4 0.92 39.7  3.01   5.5   738 SILTY SAND
 30.8 -36.1  9.46  2.31 -0.01   434  1.23  85.5 40.9 0.95 39.2  6.08  10.6  1064 SILTY SAND
 31.5 -36.7  4.47  2.76 -0.01   254  0.58  81.5 42.1 0.99 40.5  1.44   2.4   453 SILTY SAND
 32.2 -37.4  4.37  2.26 -0.01   209  0.64  64.6 40.4 1.00 38.8  1.66   2.7   363 SILTY SAND
 32.8 -38.1  3.68  2.61 -0.01   209  0.55  63.5 40.4 1.03 38.8  1.28   2.0   335 SILTY SAND
 33.5 -38.7  3.88  2.65 -0.01   230  0.47  98.8 43.0 1.09 41.6  1.06   1.7   381 SILTY SAND
 34.1 -39.4  5.55  2.36 -0.01   302  0.70 103.9 42.4 1.11 41.1  2.34   3.5   592 SILTY SAND
 34.8 -40.0  7.20  1.86  0.00   316  0.88 126.6 42.9 1.15 41.6  3.83   5.6   693 SILTY SAND
 35.4 -40.7  0.70  3.27 -0.13    55    47 SILTY SAND
 36.1 -41.3  5.19  2.04  0.29   262  0.70  91.4 41.3 1.19 40.0  2.45   3.4   496 SILTY SAND
 36.7 -42.0 10.31  0.38  0.64   100  1.87  1.25  9.47  12.9   253 SILTY CLAY
 37.4 -42.7  9.53  0.35  0.51    87  1.78  1.16  8.56  11.4   212 CLAY
 38.1 -43.3  5.77  2.56  0.02   394  0.76 109.1 41.8 1.27 40.6  3.09   4.0   790 SILTY SAND
 38.7 -44.0  6.37  3.34  0.03   582  0.80 129.1 42.4 1.32 41.3  3.62   4.6  1227 SAND
 39.4 -44.6 12.61  0.34  0.60   121  2.12  1.77 14.26  17.7   329 CLAY
 40.0 -45.3 13.43  0.32  0.69   124  2.20  1.96 16.09  19.5   345 CLAY
 40.7 -45.9 14.38  0.49  0.67   207  2.29  2.18 18.29  21.7   589 SILTY CLAY
 41.3 -46.6 14.91  0.47  0.69   208  2.34  2.34 19.77  23.0   599 SILTY CLAY
 42.0 -47.2 15.23  0.44  0.68   203  2.37  2.44 20.86  23.7   588 SILTY CLAY
 42.7 -47.9 15.62  0.38  0.69   187  2.41  2.58 22.15  24.7   545 SILTY CLAY



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-201             
In-Situ Soil Testing, L.C.                                                      Page 2a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N234,050.7  E1,531,411.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN  SU  FACTOR = 1
SURF.ELEV.  = -17.1 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN  PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.026 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.79 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 43.3 -48.6  6571 13.46 19.24  9.60  0.26  0.76  9.92  0.00  0.00  0.00 13.48 18.48  9.87 1.576 119.2 0.916
 44.0 -49.2  6439 13.47 19.23  9.48  0.26  0.76  9.92  0.00  0.00  0.00 13.49 18.47  9.74 1.597 119.2 0.933
 44.6 -49.9  6571 11.63 16.88  8.02  0.26  0.76  9.92  0.00  0.00  0.00 11.68 16.12  8.28 1.619 119.2 0.952
 45.3 -50.5  7894 13.02 18.25  9.05  0.26  0.76  9.92  0.00  0.00  0.00 13.07 17.49  9.31 1.640 119.2 0.970
 45.9 -51.2  7343 15.04 19.54 11.13  0.26  0.76  9.92  0.00  0.00  0.00 15.13 18.78 11.39 1.661 119.2 0.989
 46.6 -51.8  7188 14.05 18.65  9.77  0.26  0.76  9.92  0.00  0.00  0.00 14.14 17.88 10.03 1.682 119.2 1.006
 47.2 -52.5  7343 15.86 20.38 11.57  0.26  0.76  9.92  0.00  0.00  0.00 15.94 19.62 11.83 1.703 119.2 1.024
 47.9 -53.1  7519 12.95 17.23  9.73  0.26  0.76  9.92  0.00  0.00  0.00 13.04 16.46  9.99 1.724 119.2 1.043
 48.6 -53.8  8159 10.76 14.27  8.04  0.26  0.76  9.92  0.00  0.00  0.00 10.90 13.51  8.30 1.745 119.2 1.061
 49.2 -54.5  8070 10.46 13.22  7.68  0.26  0.76  9.92  0.00  0.00  0.00 10.64 12.45  7.94 1.766 112.9 1.078
 49.9 -55.1  8489  8.54 13.39  4.56  0.26  0.76  9.92  0.00  0.00  0.00  8.61 12.63  4.82 1.787 112.9 1.094
 50.5 -55.8  9151 10.15 13.08  7.23  0.26  0.76  9.92  0.00  0.00  0.00 10.31 12.32  7.50 1.808 112.9 1.110
 51.2 -56.4  8974 11.69 15.84  8.59  0.26  0.76  9.92  0.00  0.00  0.00 11.80 15.08  8.85 1.829 119.2 1.128
 51.8 -57.1  9371 13.75 18.38 10.58  0.26  0.76  9.92  0.00  0.00  0.00 13.83 17.62 10.84 1.850 119.2 1.145
 52.5 -57.7  9923 15.18 20.78 11.64  0.26  0.76  9.92  0.00  0.00  0.00 15.21 20.01 11.90 1.871 119.2 1.164
 53.1 -58.4 10341 15.41 21.07 12.03  0.26  0.76  9.92  0.00  0.00  0.00 15.44 20.31 12.29 1.892 119.2 1.182
 53.8 -59.1 10518 14.85 19.80 11.79  0.26  0.76  9.92  0.00  0.00  0.00 14.91 19.04 12.05 1.914 119.2 1.200
 54.5 -59.7 10187 15.18 22.19 11.11  0.26  0.76  9.92  0.00  0.00  0.00 15.14 21.42 11.37 1.935 119.2 1.218
 55.1 -60.4 10099 18.05 25.65 13.67  0.26  0.76  9.92  0.00  0.00  0.00 17.99 24.89 13.93 1.955 128.5 1.238
 55.8 -61.0 10760 18.88 26.98 14.01  0.26  0.76  9.92  0.00  0.00  0.00 18.78 26.21 14.27 1.976 128.5 1.259
 56.4 -61.7 10849 17.50 23.63 13.76  0.26  0.76  9.92  0.00  0.00  0.00 17.51 22.86 14.02 1.997 128.5 1.280
 57.1 -62.3 11444 18.34 26.81 12.89  0.26  0.76  9.92  0.00  0.00  0.00 18.23 26.05 13.15 2.018 128.5 1.302
 57.7 -63.0 11598 18.57 25.41 14.34  0.26  0.76  9.92  0.00  0.00  0.00 18.54 24.65 14.61 2.039 128.5 1.323
 58.4 -63.6 12128 18.74 26.79 14.00  0.26  0.76  9.92  0.00  0.00  0.00 18.65 26.03 14.26 2.060 128.5 1.344
 59.1 -64.3 12392 18.44 26.13 13.96  0.26  0.76  9.92  0.00  0.00  0.00 18.36 25.37 14.22 2.082 128.5 1.365
 59.7 -65.0 13054 18.06 25.93 13.33  0.26  0.76  9.92  0.00  0.00  0.00 17.98 25.17 13.59 2.103 128.5 1.386
 60.4 -65.6 13627 18.44 25.37 13.74  0.26  0.76  9.92  0.00  0.00  0.00 18.41 24.61 14.00 2.123 128.5 1.407
 61.0 -66.3 14112 17.75 25.82 12.04  0.26  0.76  9.92  0.00  0.00  0.00 17.65 25.06 12.30 2.144 128.5 1.428
 61.7 -66.9 14068 15.39 22.64 10.72  0.26  0.76  9.92  0.00  0.00  0.00 15.34 21.88 10.98 2.165 119.2 1.448
 62.3 -67.6 14818 18.28 25.11 14.23  0.26  0.76  9.92  0.00  0.00  0.00 18.25 24.35 14.49 2.186 128.5 1.468
 63.0 -68.2 15964 18.75 26.34 14.05  0.26  0.76  9.92  0.00  0.00  0.00 18.69 25.58 14.31 2.207 128.5 1.489
 63.6 -68.9 15832 18.91 27.00 13.95  0.26  0.76  9.92  0.00  0.00  0.00 18.81 26.24 14.21 2.229 128.5 1.511
 64.3 -69.6 16251 18.74 26.78 14.06  0.26  0.76  9.92  0.00  0.00  0.00 18.65 26.02 14.32 2.250 128.5 1.532
 65.0 -70.2 16229 17.53 24.16 13.76  0.26  0.76  9.92  0.00  0.00  0.00 17.51 23.40 14.02 2.271 128.5 1.552
 65.6 -70.9 16868 16.99 22.81 13.61  0.26  0.76  9.92  0.00  0.00  0.00 17.01 22.05 13.87 2.292 119.2 1.572
 66.3 -71.5 17199 17.70 23.99 13.91  0.26  0.76  9.92  0.00  0.00  0.00 17.70 23.23 14.17 2.312 128.5 1.592
 66.9 -72.2 17662 19.90 27.52 14.74  0.26  0.76  9.92  0.00  0.00  0.00 19.83 26.76 15.00 2.333 128.5 1.613
 67.6 -72.8 18235 21.07 29.75 15.63  0.26  0.76  9.92  0.00  0.00  0.00 20.94 28.99 15.89 2.354 128.5 1.635
 68.2 -73.5 18434 21.62 32.03 15.29  0.26  0.76  9.92  0.00  0.00  0.00 21.41 31.27 15.56 2.376 128.5 1.656
 68.9 -74.1 18743 22.49 31.53 16.30  0.26  0.76  9.92  0.00  0.00  0.00 22.35 30.77 16.56 2.397 128.5 1.677
 69.6 -74.8 20110 22.87 32.82 16.00  0.26  0.76  9.92  0.00  0.00  0.00 22.69 32.06 16.27 2.418 128.5 1.698
 70.2 -75.5 20793 23.06 33.24 16.45  0.26  0.76  9.92  0.00  0.00  0.00 22.86 32.48 16.71 2.439 128.5 1.719
 70.9 -76.1 21433 23.91 33.27 17.95  0.26  0.76  9.92  0.00  0.00  0.00 23.75 32.51 18.21 2.460 128.5 1.740
 71.5 -76.8 22226 25.20 35.36 18.03  0.26  0.76  9.92  0.00  0.00  0.00 25.00 34.60 18.29 2.481 128.5 1.761
 72.2 -77.4 22337 24.76 35.15 17.87  0.26  0.76  9.92  0.00  0.00  0.00 24.55 34.39 18.13 2.501 128.5 1.783
 72.8 -78.1 23108 22.10 32.17 15.40  0.26  0.76  9.92  0.00  0.00  0.00 21.91 31.40 15.66 2.522 128.5 1.804
 73.5 -78.7 24894 19.71 29.36  9.05  0.26  0.76  9.92  0.00  0.00  0.00 19.54 28.60  9.31 2.544 128.5 1.825
 74.1 -79.4 25159 11.35 26.76  3.49  0.26  0.76  9.92  0.00  0.00  0.00 10.89 26.00  3.75 2.565 125.4 1.846
 74.8 -80.1 24431 11.39 16.52  6.38  0.26  0.76  9.92  0.00  0.00  0.00 11.44 15.75  6.64 2.586 119.2 1.865
 75.5 -80.7 24321 12.25 17.54  6.56  0.26  0.76  9.92  0.00  0.00  0.00 12.30 16.78  6.82 2.607 119.2 1.883



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-201             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N234,050.7  E1,531,411.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN SU  FACTOR = 1
SURF.ELEV.  = -17.1 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.026  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.79 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 43.3 -48.6 13.00  0.42  0.70   173  2.16  2.09 16.98  18.5   477 SILTY CLAY
 44.0 -49.2 12.74  0.42  0.68   172  2.13  2.08 16.77  18.0   471 SILTY CLAY
 44.6 -49.9 10.57  0.44  0.66   155  1.90  1.68 12.78  13.4   394 SILTY CLAY
 45.3 -50.5 11.78  0.39  0.67   153  2.03  1.96 15.43  15.9   407 SILTY CLAY
 45.9 -51.2 13.63  0.27  0.72   126  2.22  2.39 19.73  20.0   354 CLAY
 46.6 -51.8 12.37  0.30  0.67   131  2.10  2.16 17.28  17.2   352 CLAY
 47.2 -52.5 13.90  0.26  0.71   127  2.25  2.55 21.09  20.6   358 CLAY
 47.9 -53.1 10.86  0.30  0.73   119  1.94  1.90 14.60  14.0   306 CLAY
 48.6 -53.8  8.63  0.28  0.72    91  1.68  1.45 10.38   9.8   213 CLAY
 49.2 -54.5  8.23  0.21  0.70    63  1.63  1.39  9.79   9.1   145 CLAY
 49.9 -55.1  6.24  0.59  0.45   140  1.35  1.00  6.45   5.9   282 SILTY CLAY
 50.5 -55.8  7.66  0.24  0.67    70  1.55  1.31  9.02   8.1   155 CLAY
 51.2 -56.4  8.84  0.33  0.70   114  1.70  1.59 11.45  10.2   270 CLAY
 51.8 -57.1 10.46  0.32  0.75   132  1.89  1.99 15.13  13.2   335 CLAY
 52.5 -57.7 11.46  0.36  0.75   167  2.00  2.27 17.74  15.2   438 SILTY CLAY
 53.1 -58.4 11.46  0.36  0.77   169  2.00  2.31 18.01  15.2   444 SILTY CLAY
 53.8 -59.1 10.83  0.32  0.78   143  1.93  2.18 16.74  13.9   370 CLAY
 54.5 -59.7 10.84  0.48  0.71   218  1.93  2.21 17.02  14.0   562 SILTY CLAY
 55.1 -60.4 12.95  0.43  0.75   240  2.15  2.81 22.81  18.4   658 SILTY CLAY
 55.8 -61.0 13.35  0.44  0.73   258  2.19  2.98 24.33  19.3   715 SILTY CLAY
 56.4 -61.7 12.11  0.35  0.78   186  2.07  2.67 21.26  16.6   499 CLAY
 57.1 -62.3 12.46  0.48  0.69   271  2.10  2.82 22.58  17.3   735 SILTY CLAY
 57.7 -63.0 12.48  0.37  0.76   212  2.11  2.87 23.00  17.4   574 SILTY CLAY
 58.4 -63.6 12.34  0.44  0.74   256  2.09  2.88 22.99  17.1   691 SILTY CLAY
 59.1 -64.3 11.93  0.43  0.75   243  2.05  2.80 22.13  16.2   648 SILTY CLAY
 59.7 -65.0 11.45  0.45  0.72   250  2.00  2.70 21.10  15.2   656 SILTY CLAY
 60.4 -65.6 11.57  0.38  0.73   215  2.01  2.78 21.75  15.5   568 SILTY CLAY
 61.0 -66.3 10.86  0.48  0.65   257  1.94  2.60 20.00  14.0   662 SILTY CLAY
 61.7 -66.9  9.10  0.50  0.67   228  1.73  2.12 15.38  10.6   546 SILTY CLAY
 62.3 -67.6 10.94  0.38  0.77   212  1.94  2.70 20.81  14.2   547 SILTY CLAY
 63.0 -68.2 11.06  0.42  0.73   239  1.96  2.78 21.46  14.4   621 SILTY CLAY
 63.6 -68.9 10.98  0.45  0.72   258  1.95  2.80 21.53  14.3   667 SILTY CLAY
 64.3 -69.6 10.71  0.45  0.74   256  1.92  2.75 20.98  13.7   656 SILTY CLAY
 65.0 -70.2  9.81  0.39  0.77   205  1.82  2.50 18.57  12.0   506 SILTY CLAY
 65.6 -70.9  9.36  0.34  0.79   175  1.76  2.38 17.46  11.1   426 CLAY
 66.3 -71.5  9.66  0.36  0.77   192  1.80  2.51 18.57  11.7   473 SILTY CLAY
 66.9 -72.2 10.85  0.40  0.72   240  1.93  2.93 22.55  14.0   619 SILTY CLAY
 67.6 -72.8 11.38  0.43  0.73   279  1.99  3.16 24.61  15.1   732 SILTY CLAY
 68.2 -73.5 11.50  0.52  0.69   342  2.00  3.25 25.35  15.3   900 SILTY CLAY
 68.9 -74.1 11.90  0.42  0.71   292  2.05  3.42 27.08  16.1   779 SILTY CLAY
 69.6 -74.8 11.94  0.46  0.68   326  2.05  3.49 27.56  16.2   868 SILTY CLAY
 70.2 -75.5 11.88  0.47  0.70   334  2.05  3.51 27.71  16.1   888 SILTY CLAY
 70.9 -76.1 12.23  0.41  0.74   304  2.08  3.69 29.36  16.9   817 SILTY CLAY
 71.5 -76.8 12.79  0.43  0.70   333  2.14  3.94 31.83  18.1   909 SILTY CLAY
 72.2 -77.4 12.37  0.45  0.71   341  2.10  3.82 30.60  17.2   922 SILTY CLAY
 72.8 -78.1 10.75  0.49  0.68   330  1.92  3.25 24.86  13.8   846 SILTY CLAY
 73.5 -78.7  9.31  0.53  0.40   314  1.76  2.75 20.11  11.0   762 SILTY CLAY
 74.1 -79.4  4.51  1.81  0.14   524  0.57 271.9 42.5 3.09 42.6  4.40   2.4   916 SILTY SAND
 74.8 -80.1  4.75  0.49  0.46   149  1.12  1.21  7.19   3.9   260 SILTY CLAY
 75.5 -80.7  5.14  0.46  0.43   156  1.18  1.35  8.22   4.4   283 SILTY CLAY
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-202             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N234,650.7  E1,529,551.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.79 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -5.9    22  0.11  1.44  0.24  0.79  9.92  0.00  0.00  0.00  0.34  0.65 0.211  94.8 0.016
  1.3  -6.6    22  0.21  1.63  0.04  0.24  0.79  9.92  0.00  0.00  0.00  0.43  0.84  0.28 0.232 107.3 0.028
  2.0  -7.2    44  0.27  1.60  0.10  0.24  0.79  9.92  0.00  0.00  0.00  0.50  0.80  0.34 0.254  94.8 0.040
  2.6  -7.9    22  0.37  1.55  0.25  0.24  0.79  9.92  0.00  0.00  0.00  0.60  0.75  0.49 0.275  94.8 0.050
  3.3  -8.5    22  0.42  1.59  0.31  0.24  0.79  9.92  0.00  0.00  0.00  0.65  0.79  0.55 0.295  94.8 0.060
  3.9  -9.2    44  0.47  1.71  0.29  0.24  0.79  9.92  0.00  0.00  0.00  0.70  0.92  0.53 0.316  94.8 0.070
  4.6  -9.8    44  0.55  1.69  0.39  0.24  0.79  9.92  0.00  0.00  0.00  0.79  0.90  0.63 0.337  94.8 0.080
  5.2 -10.5   176  0.60  1.77  0.48  0.24  0.79  9.92  0.00  0.00  0.00  0.82  0.98  0.72 0.359  94.8 0.090
  5.9 -11.2   154  0.62  1.87  0.52  0.24  0.79  9.92  0.00  0.00  0.00  0.85  1.08  0.76 0.380  94.8 0.100
  6.6 -11.8   154  0.69  1.93  0.58  0.24  0.79  9.92  0.00  0.00  0.00  0.92  1.14  0.82 0.401  94.8 0.111
  7.2 -12.5   132  0.78  2.07  0.63  0.24  0.79  9.92  0.00  0.00  0.00  1.01  1.27  0.87 0.422  94.8 0.120
  7.9 -13.1   110  0.78  2.07  0.61  0.24  0.79  9.92  0.00  0.00  0.00  1.01  1.27  0.85 0.444  94.8 0.131
  8.5 -13.8   265  0.94  3.17  0.35  0.24  0.79  9.92  0.00  0.00  0.00  1.12  2.38  0.60 0.465 107.3 0.142
  9.2 -14.4  1103  2.98  7.78  0.09  0.24  0.79  9.92  0.00  0.00  0.00  3.03  6.98  0.33 0.485 107.3 0.157
  9.8 -15.1  2426  3.64 12.32  0.14  0.24  0.79  9.92  0.00  0.00  0.00  3.50 11.53  0.38 0.506 119.2 0.172
 10.5 -15.7  3969  4.80 13.52  0.09  0.24  0.79  9.92  0.00  0.00  0.00  4.66 12.73  0.33 0.527 119.2 0.191
 11.2 -16.4  4410  4.88 14.67  0.28  0.24  0.79  9.92  0.00  0.00  0.00  4.68 13.87  0.52 0.549 119.2 0.209
 11.8 -17.1  5292  5.25 13.86  0.31  0.24  0.79  9.92  0.00  0.00  0.00  5.12 13.07  0.55 0.570 113.6 0.226
 12.5 -17.7  6461  4.04 13.38  0.19  0.24  0.79  9.92  0.00  0.00  0.00  3.86 12.59  0.43 0.591 119.2 0.243
 13.1 -18.4  6240  4.76 13.42  0.38  0.24  0.79  9.92  0.00  0.00  0.00  4.62 12.62  0.62 0.612 119.2 0.261
 13.8 -19.0  6924  3.35 10.36  0.37  0.24  0.79  9.92  0.00  0.00  0.00  3.29  9.56  0.61 0.633 119.2 0.280
 14.4 -19.7  7166  4.02 11.88  0.40  0.24  0.79  9.92  0.00  0.00  0.00  3.92 11.09  0.64 0.655 119.2 0.298
 15.1 -20.3  7541  3.09 10.14  0.42  0.24  0.79  9.92  0.00  0.00  0.00  3.03  9.34  0.66 0.675 119.2 0.315
 15.7 -21.0  8666  4.26 14.07  0.44  0.24  0.79  9.92  0.00  0.00  0.00  4.06 13.28  0.68 0.696 119.2 0.334
 16.4 -21.7  8423  4.84 13.75  0.46  0.24  0.79  9.92  0.00  0.00  0.00  4.69 12.96  0.70 0.717 119.2 0.352
 17.1 -22.3  8203  3.39 10.33  0.49  0.24  0.79  9.92  0.00  0.00  0.00  3.34  9.53  0.73 0.739 119.2 0.370
 17.7 -23.0  8070  2.80  9.41  0.48  0.24  0.79  9.92  0.00  0.00  0.00  2.76  8.61  0.72 0.760 113.6 0.387
 18.4 -23.6  8644  4.27 13.13  0.52  0.24  0.79  9.92  0.00  0.00  0.00  4.12 12.34  0.76 0.781 119.2 0.404
 19.0 -24.3  8114  3.33  9.31  0.52  0.24  0.79  9.92  0.00  0.00  0.00  3.32  8.52  0.76 0.802 119.2 0.422
 19.7 -24.9  9261  2.58  9.40  0.55  0.24  0.79  9.92  0.00  0.00  0.00  2.53  8.60  0.79 0.823 113.6 0.440
 20.3 -25.6 11664  6.28 18.47  0.58  0.24  0.79  9.92  0.00  0.00  0.00  5.97 17.67  0.82 0.845 125.4 0.457
 21.0 -26.2 12811  7.42 22.70  0.66  0.24  0.79  9.92  0.00  0.00  0.00  6.95 21.90  0.90 0.865 125.4 0.477
 21.7 -26.9 12987  5.01 15.84  0.57  0.24  0.79  9.92  0.00  0.00  0.00  4.76 15.04  0.81 0.886 119.2 0.497
 22.3 -27.6 13098  4.79 16.15  0.61  0.24  0.79  9.92  0.00  0.00  0.00  4.52 15.36  0.85 0.907 119.2 0.515
 23.0 -28.2  8511  3.62 11.23  0.66  0.24  0.79  9.92  0.00  0.00  0.00  3.54 10.44  0.90 0.928 119.2 0.533
 23.6 -28.9  7982  2.72  8.62  0.66  0.24  0.79  9.92  0.00  0.00  0.00  2.72  7.83  0.90 0.950 113.6 0.550
 24.3 -29.5  9085  2.26  7.28  0.69  0.24  0.79  9.92  0.00  0.00  0.00  2.30  6.48  0.93 0.971 113.6 0.566
 24.9 -30.2 11113  3.11  9.95  0.69  0.24  0.79  9.92  0.00  0.00  0.00  3.06  9.16  0.93 0.992 119.2 0.584
 25.6 -30.8 11003  2.94 11.17  0.90  0.24  0.79  9.92  0.00  0.00  0.00  2.83 10.38  1.14 1.013 119.2 0.601
 26.2 -31.5  8357  3.87  5.76  2.50  0.24  0.79  9.92  0.00  0.00  0.00  4.07  4.97  2.74 1.035 107.3 0.617
 26.9 -32.2  6858  2.68  4.01  1.85  0.24  0.79  9.92  0.00  0.00  0.00  2.91  3.22  2.09 1.055  94.8 0.630
 27.6 -32.8  6769  2.39  6.02  0.78  0.24  0.79  9.92  0.00  0.00  0.00  2.51  5.23  1.02 1.076 113.6 0.643
 28.2 -33.5  7299  3.33 10.24  0.81  0.24  0.79  9.92  0.00  0.00  0.00  3.28  9.45  1.05 1.097 119.2 0.660
 28.9 -34.1  8181  4.06 11.45  0.86  0.24  0.79  9.92  0.00  0.00  0.00  3.99 10.66  1.10 1.118 119.2 0.678
 29.5 -34.8  7806  4.44 12.10  0.87  0.24  0.79  9.92  0.00  0.00  0.00  4.34 11.31  1.11 1.140 119.2 0.696
 30.2 -35.4  6020  4.12 11.07  0.88  0.24  0.79  9.92  0.00  0.00  0.00  4.07 10.27  1.12 1.161 119.2 0.714
 30.8 -36.1  5711  3.17  9.12  0.88  0.24  0.79  9.92  0.00  0.00  0.00  3.16  8.33  1.12 1.182 113.6 0.731
 31.5 -36.7  4829  2.54  6.90  0.88  0.24  0.79  9.92  0.00  0.00  0.00  2.61  6.11  1.12 1.203 113.6 0.748
 32.2 -37.4  5777  2.46  4.18  1.39  0.24  0.79  9.92  0.00  0.00  0.00  2.67  3.38  1.63 1.225 101.1 0.761
 32.8 -38.1  5931  3.08  5.41  1.87  0.24  0.79  9.92  0.00  0.00  0.00  3.26  4.61  2.11 1.245 107.3 0.775
 33.5 -38.7  5909  3.92  5.80  2.98  0.24  0.79  9.92  0.00  0.00  0.00  4.11  5.01  3.22 1.266 107.3 0.788
 34.1 -39.4  5821  3.79  5.95  2.91  0.24  0.79  9.92  0.00  0.00  0.00  3.98  5.16  3.15 1.287 107.3 0.803
 34.8 -40.0  5601  3.97  5.69  3.16  0.24  0.79  9.92  0.00  0.00  0.00  4.18  4.90  3.40 1.308 101.1 0.815
 35.4 -40.7  5998  4.16  6.02  3.43  0.24  0.79  9.92  0.00  0.00  0.00  4.35  5.23  3.67 1.330 107.3 0.829
 36.1 -41.3  5270  3.33  4.95  2.63  0.24  0.79  9.92  0.00  0.00  0.00  3.54  4.16  2.87 1.351 101.1 0.841
 36.7 -42.0  4873  3.13  5.84  1.87  0.24  0.79  9.92  0.00  0.00  0.00  3.29  5.04  2.11 1.372 107.3 0.855
 37.4 -42.7  5160  3.73  6.73  2.36  0.24  0.79  9.92  0.00  0.00  0.00  3.87  5.94  2.60 1.393 107.3 0.870
 38.1 -43.3  5160  4.16  6.55  2.93  0.24  0.79  9.92  0.00  0.00  0.00  4.33  5.75  3.17 1.414 107.3 0.883
 38.7 -44.0  4851  4.82  7.11  3.73  0.24  0.79  9.92  0.00  0.00  0.00  5.00  6.32  3.97 1.436 107.3 0.897
 39.4 -44.6  4631  5.20  7.45  4.13  0.24  0.79  9.92  0.00  0.00  0.00  5.38  6.66  4.37 1.456 107.3 0.911
 40.0 -45.3   441  5.92  8.37  4.56  0.24  0.79  9.92  0.00  0.00  0.00  6.09  7.58  4.80 1.477 107.3 0.925
 40.7 -45.9  7056  2.31 15.06  1.08  0.24  0.79  9.92  0.00  0.00  0.00  1.96 14.27  1.32 1.498 113.6 0.941
 41.3 -46.6 24255  8.91 36.46  1.12  0.24  0.79  9.92  0.00  0.00  0.00  7.82 35.66  1.36 1.520 125.4 0.958



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-202             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N234,650.7  E1,529,551.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/19/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/19/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.79 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -5.9  8.26  2.37    10  1.34   0.4 31.0 0.02 21.0  0.19  11.9    25 MUD
  1.3  -6.6  7.12  2.05  0.25    14  1.34   0.4 25.9 0.04 16.2  0.33  11.9    30 SILTY SAND
  2.0  -7.2  6.12  1.26  0.37    10  1.21   0.6 26.3 0.06 17.5  0.35   8.9    22 MUD
  2.6  -7.9  6.49  0.47  0.67     5  1.39  0.05  0.31   6.3    10 MUD
  3.3  -8.5  5.93  0.40  0.73     5  1.31  0.05  0.32   5.4     9 MUD
  3.9  -9.2  5.47  0.57  0.56     7  1.24  0.05  0.33   4.8    15 MUD
  4.6  -9.8  5.63  0.24  0.64     4  1.26  0.06  0.41   5.0     7 MUD
  5.2 -10.5  5.20  0.33  0.77     5  1.19  0.06  0.40   4.4     9 MUD
  5.9 -11.2  4.64  0.49  0.82     8  1.10  0.06  0.38   3.7    14 MUD
  6.6 -11.8  4.70  0.42  0.82     7  1.11  0.07  0.42   3.8    14 MUD
  7.2 -12.5  4.89  0.45  0.76     9  1.14  0.08  0.49   4.0    16 MUD
  7.9 -13.1  4.35  0.46  0.71     9  1.05  0.07  0.44   3.4    15 MUD
  8.5 -13.8  4.60  1.92  0.20    44  0.98   2.7 28.2 0.21 22.6  0.73   5.1    77 SILTY SAND
  9.2 -14.4 16.23  1.56 -0.06   138  2.26   7.4 32.5 0.24 27.7  6.33  40.4   406 SANDY SILT
  9.8 -15.1 17.35  2.68 -0.04   279  2.27  20.5 37.9 0.28 33.9  6.51  37.8   841 SILTY SAND
 10.5 -15.7 21.65  1.95 -0.05   280  2.74  34.5 39.6 0.31 36.0 10.48  54.9   905 SILTY SAND
 11.2 -16.4 19.77  2.23 -0.01   319  2.50  39.5 40.1 0.34 36.8  9.41  45.0  1003 SILTY SAND
 11.8 -17.1 20.10  1.75  0.00   277  2.52  48.2 40.7 0.38 37.6 10.28  45.5   873 SANDY SILT
 12.5 -17.7 13.47  2.67 -0.05   303  1.61  65.5 43.3 0.41 40.5  4.54  18.7   843 SILTY SAND
 13.1 -18.4 15.34  2.00  0.00   278  1.89  60.8 42.1 0.44 39.3  6.66  25.5   807 SILTY SAND
 13.8 -19.0  9.52  2.36 -0.01   217  1.09  73.0 44.2 0.47 41.7  2.46   8.8   535 SILTY SAND
 14.4 -19.7 10.97  2.20 -0.01   248  1.30  73.9 43.5 0.50 41.0  3.66  12.3   644 SILTY SAND
 15.1 -20.3  7.46  2.68 -0.01   219  0.81  81.3 44.8 0.54 42.5  1.58   5.0   491 SILTY SAND
 15.7 -21.0 10.08  2.74 -0.01   319  1.16  91.0 44.2 0.56 42.0  3.29   9.9   802 SILTY SAND
 16.4 -21.7 11.29  2.08  0.00   287  1.35  86.3 43.3 0.60 41.0  4.65  13.2   750 SILTY SAND
 17.1 -22.3  7.03  2.38  0.00   215  0.77  88.4 44.5 0.63 42.4  1.69   4.6   469 SILTY SAND
 17.7 -23.0  5.17  2.93 -0.02   204  0.51  88.9 45.1 0.66 43.1  0.81   2.1   390 SILTY SAND
 18.4 -23.6  8.26  2.46 -0.01   285  0.97  91.1 43.7 0.68 41.7  2.78   6.9   664 SILTY SAND
 19.0 -24.3  5.97  2.06 -0.02   181  0.67  87.9 44.1 0.72 42.1  1.44   3.4   364 SILTY SAND
 19.7 -24.9  3.88  3.56 -0.02   211   354 SAND
 20.3 -25.6 11.20  2.29  0.00   406  1.32 120.4 43.7 0.77 41.8  5.79  12.7  1060 SILTY SAND
 21.0 -26.2 12.74  2.46  0.01   519  1.52 130.5 43.5 0.80 41.7  7.91  16.6  1416 SILTY SAND
 21.7 -26.9  7.80  2.65 -0.02   357  0.83 139.9 45.2 0.85 43.5  2.61   5.3   813 SILTY SAND
 22.3 -27.6  7.01  3.00 -0.02   376  0.72 142.2 45.4 0.88 43.8  2.08   4.0   825 SILTY SAND
 23.0 -28.2  4.89  2.65 -0.01   240  0.58  92.7 43.4 0.90 41.8  1.32   2.5   446 SILTY SAND
 23.6 -28.9  3.22  2.88 -0.03   177  0.36  89.4 43.8 0.93 42.2  0.54   1.0   267 SILTY SAND
 24.3 -29.5  2.34  3.16 -0.03   145  0.16 103.9 45.3 0.97 43.8  0.14   0.2   180 SILTY SAND
 24.9 -30.2  3.55  2.95 -0.03   212  0.29 124.9 45.5 1.00 44.1  0.42   0.7   337 SILTY SAND
 25.6 -30.8  3.01  4.17  0.07   262  0.21 124.5 45.7 1.03 44.3  0.25   0.4   382 SAND
 26.2 -31.5  4.92  0.30  0.56    31  1.15  0.42  2.52   4.1    55 CLAY
 26.9 -32.2  2.94  0.17  0.56    10  0.77  0.23  1.15   1.8    14 MUD
 27.6 -32.8  2.22  1.92 -0.04    95  0.31  76.9 42.2 1.08 40.8  0.44   0.7   102 SILTY SAND
 28.2 -33.5  3.30  2.83 -0.02   214  0.46  80.6 41.8 1.10 40.4  0.96   1.5   327 SILTY SAND
 28.9 -34.1  4.23  2.33 -0.01   232  0.57  88.6 41.9 1.13 40.5  1.53   2.3   397 SILTY SAND
 29.5 -34.8  4.61  2.17 -0.01   241  0.64  83.3 41.1 1.16 39.8  1.96   2.8   431 SILTY SAND
 30.2 -35.4  4.07  2.13 -0.02   215  0.63  63.9 39.4 1.17 38.0  1.86   2.6   359 SILTY SAND
 30.8 -36.1  2.72  2.60 -0.03   180  0.46  63.3 39.7 1.20 38.4  0.99   1.4   239 SILTY SAND
 31.5 -36.7  1.88  2.48 -0.06   121  0.38  54.9 39.0 1.22 37.6  0.67   0.9   121 SILTY SAND
 32.2 -37.4  1.90  0.49  0.28    25  0.52  0.16  0.70   0.9    21 SILTY CLAY
 32.8 -38.1  2.60  0.68  0.43    47  0.69  1.16   1.5    53 CLAYEY SILT
 33.5 -38.7  3.61  0.32  0.68    31  0.91  0.37  1.98   2.5    45 CLAY
 34.1 -39.4  3.35  0.44  0.69    41  0.86  0.33  1.80   2.2    56 SILTY CLAY
 34.8 -40.0  3.51  0.25  0.73    25  0.89  0.37  1.96   2.4    35 CLAY
 35.4 -40.7  3.65  0.29  0.78    30  0.92  0.39  2.12   2.6    45 CLAY
 36.1 -41.3  2.60  0.28  0.69    21  0.70  0.26  1.27   1.5    24 CLAY
 36.7 -42.0  2.24  0.92  0.38    61  0.61  1.02   1.2    61 SILT
 37.4 -42.7  2.85  0.84  0.49    72  0.75  1.51   1.7    89 CLAYEY SILT
 38.1 -43.3  3.30  0.49  0.60    49  0.85  0.37  1.93   2.2    68 SILTY CLAY
 38.7 -44.0  3.97  0.37  0.71    46  0.98  0.47  2.62   2.9    71 SILTY CLAY
 39.4 -44.6  4.30  0.33  0.74    45  1.04  0.52  3.01   3.3    73 CLAY
 40.0 -45.3  4.98  0.32  0.72    52  1.16  0.64  3.84   4.2    92 CLAY
 40.7 -45.9  0.49 26.61 -0.40   427   363 SAND
 41.3 -46.6  6.57  4.42 -0.03   966  0.66 264.2 45.5 1.64 44.8  3.27   3.4  2063 SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-203
In-Situ Soil Testing, L.C. Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N235,740.7  E1,527,949.3
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -6.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -6.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.68 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A B C DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2 U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -7.2   551  0.61  4.44 -0.03  0.29  0.68  9.92  0.00  0.00  0.00  0.75  3.76  0.26 0.242 107.3 0.016
  1.3  -7.9  1830  1.70  6.53 -0.05  0.29  0.68  9.92  0.00  0.00  0.00  1.81  5.85  0.24 0.264 113.6 0.030
  2.0 -8.5  5402  2.09  9.10  0.02  0.29  0.68  9.92  0.00  0.00  0.00  2.08  8.43  0.31 0.285 113.6 0.047
  2.6 -9.2  4653  4.73 14.90  0.09  0.29  0.68  9.92  0.00  0.00  0.00  4.56 14.22  0.39 0.306 119.2 0.064
  3.3 -9.8  7210  4.09 14.28  0.08  0.29  0.68  9.92  0.00  0.00  0.00  3.93 13.60  0.38 0.327 119.2 0.082
  3.9 -10.5 10011  6.77 23.86  0.10  0.29  0.68  9.92  0.00  0.00  0.00  6.25 23.18  0.40 0.349 125.4 0.101
  4.6 -11.2  6328  4.90 16.98  0.11  0.29  0.68  9.92  0.00  0.00  0.00  4.64 16.30  0.41 0.370 125.4 0.121
  5.2 -11.8  9217  4.37  7.61  1.34  0.29  0.68  9.92  0.00  0.00  0.00  4.55  6.93  1.63 0.390 113.6 0.140
  5.9 -12.5  4697  2.98  6.68  0.30  0.29  0.68  9.92  0.00  0.00  0.00  3.13  6.00  0.60 0.411 107.3 0.155
  6.6 -13.1  4675  2.08  5.86  0.24  0.29  0.68  9.92  0.00  0.00  0.00  2.23  5.18  0.53 0.432 107.3 0.169
  7.2 -13.8  4917  1.65  3.92  0.51  0.29  0.68  9.92  0.00  0.00  0.00  1.88  3.24  0.80 0.454 101.1 0.182
  7.9 -14.4  8467  1.62  5.69  0.15  0.29  0.68  9.92  0.00  0.00  0.00  1.75  5.01  0.44 0.475 113.6 0.196
  8.5 -15.1  7321  1.23  3.82  0.15  0.29  0.68  9.92  0.00  0.00  0.00  1.44  3.14  0.44 0.496 101.1 0.210
  9.2 -15.7  4167  1.52  4.78  0.18  0.29  0.68  9.92  0.00  0.00  0.00  1.70  4.10  0.47 0.517 107.3 0.223
  9.8 -16.4  3131  1.29  3.29  0.41  0.29  0.68  9.92  0.00  0.00  0.00  1.53  2.61  0.70 0.539 101.1 0.236
 10.5 -17.1  2271  1.56  4.13  0.50  0.29  0.68  9.92  0.00  0.00  0.00  1.76  3.46  0.79 0.560 101.1 0.248
 11.2 -17.7  3947  1.86  3.47  1.02  0.29  0.68  9.92  0.00  0.00  0.00  2.12  2.79  1.32 0.580 101.1 0.260
 11.8 -18.4  2668  1.25  3.14  0.51  0.29  0.68  9.92  0.00  0.00  0.00  1.50  2.46  0.80 0.601 101.1 0.272
 12.5 -19.0  3462  1.53  2.82  1.04  0.29  0.68  9.92  0.00  0.00  0.00  1.82  2.14  1.34 0.622  94.8 0.283
 13.1 -19.7  1918  1.58  2.89  1.21  0.29  0.68  9.92  0.00  0.00  0.00  1.85  2.21  1.50 0.644 101.1 0.294
 13.8 -20.3  1786  1.60  3.12  0.94  0.29  0.68  9.92  0.00  0.00  0.00  1.86  2.44  1.23 0.665 101.1 0.307
 14.4 -21.0  1852  1.43  2.96  0.77  0.29  0.68  9.92  0.00  0.00  0.00  1.69  2.29  1.06 0.686 101.1 0.318
 15.1 -21.7  2624  1.25  3.52  0.61  0.29  0.68  9.92  0.00  0.00  0.00  1.48  2.84  0.90 0.707 101.1 0.331
 15.7 -22.3  2337  1.55  4.48  0.65  0.29  0.68  9.92  0.00  0.00  0.00  1.74  3.80  0.94 0.728 107.3 0.343
 16.4 -23.0  2293  1.85  4.31  0.69  0.29  0.68  9.92  0.00  0.00  0.00  2.07  3.63  0.98 0.750 101.1 0.357
 17.1 -23.6  2227  1.94  4.97  0.73  0.29  0.68  9.92  0.00  0.00  0.00  2.13  4.29  1.02 0.770 107.3 0.370
 17.7 -24.3 11731  2.35  4.12  0.95  0.29  0.68  9.92  0.00  0.00  0.00  2.60  3.45  1.24 0.791 101.1 0.383
 18.4 -24.9  8026  2.26  3.63  1.37  0.29  0.68  9.92  0.00  0.00  0.00  2.53  2.95  1.66 0.812 101.1 0.395
 19.0 -25.6 13076  2.29  4.22  1.09  0.29  0.68  9.92  0.00  0.00  0.00  2.53  3.54  1.38 0.834 101.1 0.407
 19.7 -26.2  5821  2.11  5.06  0.58  0.29  0.68  9.92  0.00  0.00  0.00  2.31  4.38  0.88 0.855 107.3 0.421
 20.3 -26.9  6108  4.18 14.60  0.57  0.29  0.68  9.92  0.00  0.00  0.00  4.00 13.92  0.87 0.876 119.2 0.436
 21.0 -27.6  6725  3.93 14.04  0.61  0.29  0.68  9.92  0.00  0.00  0.00  3.76 13.36  0.90 0.897 119.2 0.454
 21.7 -28.2  6725  4.68 16.64  0.62  0.29  0.68  9.92  0.00  0.00  0.00  4.42 15.96  0.91 0.918 119.2 0.473
 22.3 -28.9  5777  3.51 10.78  0.61  0.29  0.68  9.92  0.00  0.00  0.00  3.49 10.11  0.90 0.940 119.2 0.491
 23.0 -29.5  4917  3.12  7.63  0.85  0.29  0.68  9.92  0.00  0.00  0.00  3.24  6.95  1.14 0.960 107.3 0.506
 23.6 -30.2 15656  4.10 23.28  0.67  0.29  0.68  9.92  0.00  0.00  0.00  3.49 22.60  0.96 0.981 119.2 0.523
 24.3 -30.8 27563 21.74 58.63  2.83  0.29  0.68  9.92  0.00  0.00  0.00 20.23 57.95  3.12 1.002 134.8 0.544



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-203
In-Situ Soil Testing, L.C. Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N235,740.7  E1,527,949.3
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -6.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -6.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.68 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF) (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -7.2 32.70  5.87  0.04   104   378 SAND
  1.3  -7.9 49.99  2.63 -0.02   140  5.93  16.4 44.7 0.05 38.9  7.13 231.7   565 SILTY SAND
  2.0  -8.5 38.27  3.54  0.02   220   830 SAND
  2.6  -9.2 66.53  2.27  0.02   335  8.04  40.4 42.5 0.10 37.4 28.86 451.0  1439 SILTY SAND
  3.3  -9.8 43.82  2.69  0.01   336  5.13  71.7 45.7 0.14 41.6 14.07 171.4  1309 SILTY SAND
  3.9 -10.5 58.33  2.87  0.01   588  6.94  96.4 44.7 0.18 40.8 31.71 313.3  2449 SILTY SAND
  4.6 -11.2 35.14  2.74  0.01   405  4.22  59.8 43.4 0.21 39.5 14.93 123.0  1493 SILTY SAND
  5.2 -11.8 29.85  0.57  0.30    82  3.48  0.90  9.46  67.8   292 SILTY CLAY
  5.9 -12.5 17.60  1.06  0.07    99  2.58  4.59  29.7   303 SILT
  6.6 -13.1 10.65  1.64  0.06   102  1.20  49.2 44.7 0.29 41.5  1.81  10.7   262 SANDY SILT
  7.2 -13.8  7.83  0.95  0.25    47  1.57  1.52   8.4   106 SILT
  7.9 -14.4  6.54  2.54 -0.03   113   239 SILTY SAND
  8.5 -15.1  4.51  1.79 -0.06    58   103 SANDY SILT
  9.2 -15.7  5.31  2.03 -0.04    84  0.57  45.6 44.4 0.38 41.6  0.57   2.6   159 SILTY SAND
  9.8 -16.4  4.23  1.08  0.16    38  1.03  0.76   3.2    62 SILT
 10.5 -17.1  4.87  1.40  0.19    58  0.72  23.9 39.7 0.41 36.5  0.86   3.4   105 SANDY SILT
 11.2 -17.7  5.91  0.43  0.48    23  1.31  0.22  1.41   5.4    46 SILTY CLAY
 11.8 -18.4  3.30  1.07  0.23    33  0.85  0.60   2.2    47 SILT
 12.5 -19.0  4.19  0.28  0.60    11  1.02  0.16  0.90   3.2    19 MUD
 13.1 -19.7  4.10  0.30  0.71    13  1.00  0.16  0.90   3.1    20 CLAY
 13.8 -20.3  3.91  0.49  0.47    20  0.97  0.16  0.87   2.8    31 SILTY CLAY
 14.4 -21.0  3.17  0.59  0.38    21  0.82  0.13  0.65   2.0    27 SILTY CLAY
 15.1 -21.7  2.34  1.76  0.25    47  0.40  29.8 40.2 0.54 37.6  0.34   1.0    53 SANDY SILT
 15.7 -22.3  2.94  2.04  0.21    71  0.52  25.8 38.7 0.56 36.0  0.57   1.7    97 SILTY SAND
 16.4 -23.0  3.69  1.19  0.18    54  0.93  0.93   2.6    82 SILT
 17.1 -23.6  3.68  1.59  0.19    75  0.65  23.7 37.3 0.60 34.7  0.94   2.5   115 SANDY SILT
 17.7 -24.3  4.72  0.47  0.25    29  1.11  0.25  1.46   3.8    51 SILTY CLAY
 18.4 -24.9  4.34  0.25  0.49    15  1.05  0.23  1.33   3.3    24 CLAY
 19.0 -25.6  4.17  0.59  0.32    35  1.02  0.22  1.28   3.1    56 SILTY CLAY
 19.7 -26.2  3.44  1.44  0.02    72  0.40  65.0 43.3 0.71 41.4  0.52   1.2   105 SANDY SILT
 20.3 -26.9  7.15  3.18  0.00   345  0.93  63.0 41.4 0.72 39.3  2.67   6.1   760 SILTY SAND
 21.0 -27.6  6.30  3.35  0.00   333  0.80  71.0 42.2 0.76 40.2  2.09   4.6   699 SAND
 21.7 -28.2  7.41  3.30  0.00   401  0.97  69.0 41.4 0.78 39.4  3.10   6.6   897 SILTY SAND
 22.3 -28.9  5.19  2.60 -0.02   230  0.71  61.3 41.2 0.81 39.3  1.70   3.5   440 SILTY SAND
 23.0 -29.5  4.49  1.63  0.08   129  0.66  52.3 40.2 0.84 38.3  1.47   2.9   223 SANDY SILT
 23.6 -30.2  4.79  7.64 -0.01   663  0.13 175.7 48.5 0.92 47.2  0.10   0.2  1234 SAND
 24.3 -30.8 35.38  1.96  0.11  1309  4.28 258.1 42.7 0.91 41.1 69.63 128.1  4838 SILTY SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-204
In-Situ Soil Testing, L.C. Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.73 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A B C DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2 U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -7.5   838  0.38  2.60 -0.03  0.26  0.73  9.92  0.00  0.00  0.00  0.57  1.87  0.23 0.232 107.3 0.016
  1.3  -8.2  2514  1.22  5.30 -0.01  0.26  0.73  9.92  0.00  0.00  0.00  1.33  4.57  0.25 0.254 113.6 0.030
  2.0  -8.9  2271  2.11  7.12  0.04  0.26  0.73  9.92  0.00  0.00  0.00  2.17  6.39  0.30 0.275 113.6 0.047
  2.6  -9.5  3859  2.68 10.73  0.26  0.73  9.92  0.00  0.00  0.00  2.59 10.00 0.295 119.2 0.064
  3.3 -10.2  7144  5.43 20.16  0.14  0.26  0.73  9.92  0.00  0.00  0.00  5.00 19.43  0.40 0.316 125.4 0.084
  3.9 -10.8  6880  7.65 23.15  0.11  0.26  0.73  9.92  0.00  0.00  0.00  7.19 22.41  0.38 0.337 125.4 0.103
  4.6 -11.5  4101  4.51  8.63  0.75  0.26  0.73  9.92  0.00  0.00  0.00  4.61  7.90  1.01 0.359 113.6 0.121
  5.2 -12.1  3682  5.92 11.84  0.31  0.26  0.73  9.92  0.00  0.00  0.00  5.93 11.11  0.57 0.380 113.6 0.138
  5.9 -12.8  4388  4.30  8.83  0.18  0.26  0.73  9.92  0.00  0.00  0.00  4.38  8.10  0.44 0.401 113.6 0.153
  6.6 -13.5  3859  3.50  7.42  0.21  0.26  0.73  9.92  0.00  0.00  0.00  3.61  6.69  0.47 0.422 113.6 0.169
  7.2 -14.1  7210  2.04  5.55  0.18  0.26  0.73  9.92  0.00  0.00  0.00  2.17  4.82  0.44 0.444 107.3 0.185
  7.9 -14.8  7629  1.71  4.31  0.09  0.26  0.73  9.92  0.00  0.00  0.00  1.89  3.58  0.35 0.465 101.1 0.197
  8.5 -15.4  3638  1.92  4.56  0.44  0.26  0.73  9.92  0.00  0.00  0.00  2.10  3.83  0.70 0.485 107.3 0.211
  9.2 -16.1  2470  2.29  4.09  1.47  0.26  0.73  9.92  0.00  0.00  0.00  2.51  3.36  1.73 0.506 101.1 0.224
  9.8 -16.7  1852  2.34  4.11  1.53  0.26  0.73  9.92  0.00  0.00  0.00  2.56  3.38  1.80 0.527 101.1 0.236
 10.5 -17.4  1896  1.92  3.71  0.92  0.26  0.73  9.92  0.00  0.00  0.00  2.14  2.98  1.18 0.549 101.1 0.248
 11.2 -18.0  2029  1.55  3.77  0.75  0.26  0.73  9.92  0.00  0.00  0.00  1.74  3.04  1.01 0.570 101.1 0.260
 11.8 -18.7  1852  1.27  3.19  0.51  0.26  0.73  9.92  0.00  0.00  0.00  1.49  2.46  0.77 0.591 101.1 0.272
 12.5 -19.4  1808  1.59  2.98  0.98  0.26  0.73  9.92  0.00  0.00  0.00  1.83  2.24  1.24 0.612 101.1 0.284
 13.1 -20.0  1632  1.96  3.40  1.47  0.26  0.73  9.92  0.00  0.00  0.00  2.20  2.67  1.73 0.633 101.1 0.296
 13.8 -20.7  1566  1.96  3.50  1.25  0.26  0.73  9.92  0.00  0.00  0.00  2.19  2.77  1.51 0.655 101.1 0.309
 14.4 -21.3  1698  1.73  4.34  0.84  0.26  0.73  9.92  0.00  0.00  0.00  1.91  3.61  1.10 0.675 101.1 0.321
 15.1 -22.0  2051  2.10  4.62  0.91  0.26  0.73  9.92  0.00  0.00  0.00  2.29  3.89  1.17 0.696 101.1 0.333
 15.7 -22.6  1521  2.28  4.21  1.05  0.26  0.73  9.92  0.00  0.00  0.00  2.50  3.48  1.32 0.717 101.1 0.345
 16.4 -23.3  3771  2.31  4.36  0.95  0.26  0.73  9.92  0.00  0.00  0.00  2.52  3.63  1.21 0.739 101.1 0.357
 17.1 -23.9  2293  2.11  5.66  0.87  0.26  0.73  9.92  0.00  0.00  0.00  2.24  4.93  1.13 0.760 113.6 0.371
 17.7 -24.6  2602  2.45  5.21  0.81  0.26  0.73  9.92  0.00  0.00  0.00  2.63  4.48  1.08 0.781 107.3 0.386
 18.4 -25.3  4234  1.99  5.43  0.56  0.26  0.73  9.92  0.00  0.00  0.00  2.13  4.70  0.82 0.802 113.6 0.401
 19.0 -25.9  3925  2.57  5.26  1.13  0.26  0.73  9.92  0.00  0.00  0.00  2.75  4.53  1.39 0.823 107.3 0.417
 19.7 -26.6  3131  2.83  5.56  0.99  0.26  0.73  9.92  0.00  0.00  0.00  3.01  4.83  1.25 0.845 107.3 0.430
 20.3 -27.2  4123  2.57  5.63  0.54  0.26  0.73  9.92  0.00  0.00  0.00  2.72  4.90  0.80 0.865 107.3 0.445
 21.0 -27.9 11246  6.25 26.92  0.58  0.26  0.73  9.92  0.00  0.00  0.00  5.53 26.19  0.85 0.886 125.4 0.461
 21.7 -28.5 17221 14.99 47.31  0.95  0.26  0.73  9.92  0.00  0.00  0.00 13.69 46.58  1.21 0.907 134.8 0.483
 22.3 -29.2 15281 18.60 49.08  1.06  0.26  0.73  9.92  0.00  0.00  0.00 17.39 48.35  1.33 0.928 134.8 0.506
 23.0 -29.9 14928 16.68 47.41  1.11  0.26  0.73  9.92  0.00  0.00  0.00 15.46 46.68  1.37 0.950 134.8 0.529
 23.6 -30.5 16758 13.51 35.64  0.88  0.26  0.73  9.92  0.00  0.00  0.00 12.72 34.91  1.14 0.971 134.8 0.552
 24.3 -31.2 16052  9.96 26.10  0.78  0.26  0.73  9.92  0.00  0.00  0.00  9.46 25.37  1.04 0.992 125.4 0.574
 24.9 -31.8 18081  8.43 23.22  0.77  0.26  0.73  9.92  0.00  0.00  0.00  8.00 22.49  1.03 1.013 125.4 0.594
 25.6 -32.5 18963  5.05 13.75  0.77  0.26  0.73  9.92  0.00  0.00  0.00  4.93 13.02  1.03 1.035 119.2 0.614
 26.2 -33.1 18963  3.06  9.82  0.77  0.26  0.73  9.92  0.00  0.00  0.00  3.03  9.09  1.03 1.055 113.6 0.631
 26.9 -33.8 18434  2.40  8.25  0.79  0.26  0.73  9.92  0.00  0.00  0.00  2.42  7.52  1.05 1.076 113.6 0.646
 27.6 -34.4 16714  2.10  7.27  0.77  0.26  0.73  9.92  0.00  0.00  0.00  2.15  6.54  1.03 1.097 113.6 0.663
 28.2 -35.1 13406  5.66  8.47  3.92  0.26  0.73  9.92  0.00  0.00  0.00  5.83  7.74  4.18 1.118 113.6 0.679
 28.9 -35.8 10805  5.72  8.30  4.40  0.26  0.73  9.92  0.00  0.00  0.00  5.90  7.57  4.66 1.140 113.6 0.695
 29.5 -36.4  9283  5.56  8.01  4.40  0.26  0.73  9.92  0.00  0.00  0.00  5.75  7.28  4.66 1.161 107.3 0.710
 30.2 -37.1  7519  5.46  7.88  4.14  0.26  0.73  9.92  0.00  0.00  0.00  5.65  7.15  4.41 1.182 107.3 0.725
 30.8 -37.7  7122  5.47  7.69  4.30  0.26  0.73  9.92  0.00  0.00  0.00  5.67  6.96  4.56 1.203 107.3 0.738
 31.5 -38.4  6571  5.44  8.00  4.11  0.26  0.73  9.92  0.00  0.00  0.00  5.63  7.27  4.37 1.225 107.3 0.753
 32.2 -39.0  6086  5.05  7.57  3.52  0.26  0.73  9.92  0.00  0.00  0.00  5.24  6.84  3.78 1.245 107.3 0.766
 32.8 -39.7  6615  5.32  7.67  4.16  0.26  0.73  9.92  0.00  0.00  0.00  5.52  6.94  4.42 1.266 107.3 0.781
 33.5 -40.4  5865  5.29  7.57  3.90  0.26  0.73  9.92  0.00  0.00  0.00  5.49  6.84  4.17 1.287 107.3 0.794
 34.1 -41.0  5909  4.70  6.73  3.51  0.26  0.73  9.92  0.00  0.00  0.00  4.91  6.00  3.77 1.308 107.3 0.809
 34.8 -41.7  5976  4.42  6.37  3.45  0.26  0.73  9.92  0.00  0.00  0.00  4.62  5.64  3.71 1.330 107.3 0.823
 35.4 -42.3  6284  4.66  6.80  3.57  0.26  0.73  9.92  0.00  0.00  0.00  4.87  6.07  3.83 1.351 107.3 0.837
 36.1 -43.0  6218  4.74  6.88  3.70  0.26  0.73  9.92  0.00  0.00  0.00  4.95  6.15  3.96 1.372 107.3 0.851
 36.7 -43.6  6372  4.61  6.72  3.54  0.26  0.73  9.92  0.00  0.00  0.00  4.82  5.99  3.80 1.393 107.3 0.865
 37.4 -44.3  6527  4.62  6.39  3.67  0.26  0.73  9.92  0.00  0.00  0.00  4.84  5.66  3.94 1.414 107.3 0.879
 38.1 -44.9  7695  4.70  6.64  3.60  0.26  0.73  9.92  0.00  0.00  0.00  4.91  5.91  3.86 1.436 107.3 0.894
 38.7 -45.6  6880  4.83  6.83  3.88  0.26  0.73  9.92  0.00  0.00  0.00  5.04  6.10  4.14 1.456 107.3 0.907
 39.4 -46.3  7012  4.79  6.82  3.75  0.26  0.73  9.92  0.00  0.00  0.00  5.00  6.09  4.01 1.477 107.3 0.922
 40.0 -46.9  7541  5.12  7.20  4.11  0.26  0.73  9.92  0.00  0.00  0.00  5.32  6.47  4.37 1.498 107.3 0.935
 40.7 -47.6  7343  5.45  7.66  4.31  0.26  0.73  9.92  0.00  0.00  0.00  5.65  6.93  4.57 1.520 107.3 0.950
 41.3 -48.2  7519  5.64  8.48  4.14  0.26  0.73  9.92  0.00  0.00  0.00  5.80  7.75  4.41 1.541 113.6 0.965
 42.0 -48.9  7607  6.10  8.34  4.72  0.26  0.73  9.92  0.00  0.00  0.00  6.30  7.61  4.98 1.562 107.3 0.980
 42.7 -49.5  8247  6.23  9.29  4.61  0.26  0.73  9.92  0.00  0.00  0.00  6.39  8.56  4.88 1.583 113.6 0.995



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-204
In-Situ Soil Testing, L.C. Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.73 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF) (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -7.5 21.91  3.77 -0.01    45   145 SAND
  1.3  -8.2 34.94  3.02  0.00   113   414 SILTY SAND
  2.0  -8.9 40.43  2.23  0.01   146  4.87  20.6 43.1 0.08 37.7  7.68 164.0   560 SILTY SAND
  2.6  -9.5 35.89  3.23   257  4.23  37.5 44.8 0.10 40.1  7.74 120.9   954 SILTY SAND
  3.3 -10.2 56.40  3.08  0.02   500  6.73  67.4 44.2 0.15 39.9 24.92 299.9  2071 SILTY SAND
  3.9 -10.8 66.37  2.22  0.01   528  8.05  58.2 41.6 0.17 37.2 48.55 470.4  2268 SILTY SAND
  4.6 -11.5 35.07  0.77  0.15   114  3.80 10.59  87.2   421 CLAYEY SILT
  5.2 -12.1 40.41  0.93  0.03   180  4.10 14.95 108.8   686 SILT
  5.9 -12.8 25.95  0.93  0.01   129  3.22  8.37  54.5   438 SILT
  6.6 -13.5 18.80  0.97  0.01   106  2.68  5.60  33.0   331 SILT
  7.2 -14.1  9.35  1.54  0.00    92  0.83  78.7 47.4 0.32 44.6  1.03   5.6   224 SANDY SILT
  7.9 -14.8  7.22  1.18 -0.08    58  1.49  1.46   7.4   127 SILT
  8.5 -15.4  7.65  1.07  0.13    61  1.55  1.71   8.1   135 SILT
  9.2 -16.1  8.93  0.43  0.61    29  1.71  0.32  2.31  10.3    71 SILTY CLAY
  9.8 -16.7  8.61  0.40  0.62    28  1.67  0.32  2.30   9.8    67 SILTY CLAY
 10.5 -17.4  6.42  0.52  0.40    29  1.38  0.23  1.53   6.2    60 SILTY CLAY
 11.2 -18.0  4.51  1.10  0.38    45  1.08  0.93   3.6    77 SILT
 11.8 -18.7  3.30  1.09  0.20    33  0.85  0.60   2.2    47 SILT
 12.5 -19.4  4.28  0.34  0.52    15  1.04  0.16  0.93   3.3    24 CLAY
 13.1 -20.0  5.29  0.30  0.70    17  1.21  0.22  1.35   4.6    30 CLAY
 13.8 -20.7  5.00  0.37  0.56    20  1.16  0.21  1.28   4.2    35 SILTY CLAY
 14.4 -21.3  3.86  1.37  0.34    58  0.69  17.7 36.3 0.51 33.3  0.92   2.9    93 SANDY SILT
 15.1 -22.0  4.77  1.02  0.30    56  1.12  1.29   3.9    98 SILT
 15.7 -22.6  5.14  0.56  0.34    34  1.18  0.25  1.50   4.4    63 SILTY CLAY
 16.4 -23.3  4.98  0.63  0.27    39  1.16  1.48   4.1    69 CLAYEY SILT
 17.1 -23.9  4.00  1.81  0.25    93  0.68  24.1 37.3 0.60 34.6  1.06   2.9   152 SILTY SAND
 17.7 -24.6  4.78  1.00  0.16    65  1.12  1.50   3.9   114 SILT
 18.4 -25.3  3.32  1.93  0.02    89  0.47  46.9 41.5 0.67 39.3  0.62   1.5   131 SILTY SAND
 19.0 -25.9  4.62  0.93  0.29    62  1.10  1.53   3.7   106 SILT
 19.7 -26.6  5.02  0.85  0.19    64  1.16  1.81   4.2   115 CLAYEY SILT
 20.3 -27.2  4.19  1.17 -0.03    75  1.02  1.41   3.2   123 SILT
 21.0 -27.9 10.06  4.45 -0.01   717  1.18 117.1 43.8 0.78 42.0  4.69  10.2  1797 SAND
 21.7 -28.5 26.45  2.57  0.02  1141  3.23 160.0 42.0 0.80 40.1 35.89  74.3  3905 SILTY SAND
 22.3 -29.2 32.51  1.88  0.02  1074  4.04 127.8 39.9 0.84 37.9 61.70 121.9  3885 SILTY SAND
 23.0 -29.9 27.40  2.15  0.03  1084  3.41 129.5 40.3 0.88 38.5 45.07  85.1  3742 SILTY SAND
 23.6 -30.5 21.25  1.89  0.01   770  2.61 158.3 42.0 0.92 40.4 26.68  48.3  2475 SILTY SAND
 24.3 -31.2 14.75  1.88  0.01   552  1.78 160.5 43.1 0.97 41.6 12.95  22.5  1583 SILTY SAND
 24.9 -31.8 11.75  2.08  0.00   503  1.34 188.8 44.5 1.01 43.1  7.83  13.2  1334 SILTY SAND
 25.6 -32.5  6.35  2.08  0.00   281  0.50 209.5 47.1 1.06 45.9  1.32   2.1   584 SILTY SAND
 26.2 -33.1  3.13  3.07 -0.01   210   314 SILTY SAND
 26.9 -33.8  2.08  3.80 -0.02   176   200 SAND
 27.6 -34.4  1.59  4.16 -0.06   152   137 SAND
 28.2 -35.1  6.94  0.40  0.65    66  1.45  0.71  4.73   7.0   141 SILTY CLAY
 28.9 -35.8  6.85  0.35  0.74    57  1.44  0.71  4.75   6.8   122 CLAY
 29.5 -36.4  6.47  0.33  0.76    53  1.39  0.68  4.43   6.2   109 CLAY
 30.2 -37.1  6.17  0.34  0.72    52  1.34  0.65  4.20   5.8   104 CLAY
 30.8 -37.7  6.05  0.29  0.75    45  1.33  0.65  4.16   5.6    89 CLAY
 31.5 -38.4  5.85  0.37  0.72    57  1.30  0.64  4.01   5.3   112 SILTY CLAY
 32.2 -39.0  5.21  0.40  0.63    55  1.20  0.55  3.41   4.5   101 SILTY CLAY
 32.8 -39.7  5.45  0.34  0.74    49  1.23  0.61  3.73   4.8    93 CLAY
 33.5 -40.4  5.29  0.32  0.68    47  1.21  0.58  3.62   4.6    87 CLAY
 34.1 -41.0  4.45  0.30  0.68    38  1.07  0.48  2.82   3.5    64 CLAY
 34.8 -41.7  4.01  0.31  0.72    35  0.99  0.43  2.43   3.0    54 CLAY
 35.4 -42.3  4.19  0.34  0.71    42  1.02  0.46  2.65   3.2    67 CLAY
 36.1 -43.0  4.20  0.34  0.72    42  1.02  0.47  2.70   3.2    68 CLAY
 36.7 -43.6  3.96  0.34  0.70    41  0.98  0.45  2.52   2.9    63 CLAY
 37.4 -44.3  3.90  0.24  0.73    28  0.97  0.45  2.50   2.8    43 CLAY
 38.1 -44.9  3.89  0.29  0.70    34  0.97  0.45  2.53   2.8    53 CLAY
 38.7 -45.6  3.95  0.29  0.75    37  0.98  0.47  2.63   2.9    56 CLAY
 39.4 -46.3  3.82  0.31  0.72    38  0.95  0.46  2.54   2.7    57 CLAY
 40.0 -46.9  4.09  0.30  0.75    40  1.00  0.50  2.85   3.0    64 CLAY
 40.7 -47.6  4.35  0.31  0.74    45  1.05  0.55  3.19   3.4    73 CLAY
 41.3 -48.2  4.42  0.45  0.67    67  1.06  0.57  3.33   3.4   112 SILTY CLAY
 42.0 -48.9  4.83  0.28  0.72    46  1.13  0.65  3.87   4.0    80 CLAY
 42.7 -49.5  4.83  0.45  0.68    75  1.13  0.66  3.94   4.0   133 SILTY CLAY



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-204
In-Situ Soil Testing, L.C. Page 2a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN  SU  FACTOR = 1
SURF.ELEV.  = -22.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN  PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.76 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A B C DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2 U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 43.3 -50.2  8136  6.37  9.20  4.87  0.26  0.73  9.92  0.00  0.00  0.00  6.54  8.47  5.13 1.604 113.6 1.011
 44.0 -50.9  8225  6.59  9.58  4.99  0.26  0.73  9.92  0.00  0.00  0.00  6.74  8.85  5.25 1.626 113.6 1.027
 44.6 -51.5  8048  6.88  9.70  5.24  0.26  0.73  9.92  0.00  0.00  0.00  7.05  8.97  5.50 1.646 113.6 1.043
 45.3 -52.2  9063  6.86  9.86  5.50  0.26  0.73  9.92  0.00  0.00  0.00  7.02  9.12  5.76 1.667 113.6 1.060
 45.9 -52.8  8644  7.19 10.22  5.78  0.26  0.73  9.92  0.00  0.00  0.00  7.35  9.49  6.04 1.688 113.6 1.075
 46.6 -53.5  8798  7.92 10.61  6.41  0.26  0.73  9.92  0.00  0.00  0.00  8.10  9.88  6.67 1.709 113.6 1.092
 47.2 -54.1  8489  6.94  9.51  5.88  0.26  0.73  9.92  0.00  0.00  0.00  7.12  8.78  6.14 1.731 113.6 1.108
 47.9 -54.8  8842  7.20  9.71  5.77  0.26  0.73  9.92  0.00  0.00  0.00  7.39  8.98  6.03 1.752 113.6 1.123
 48.6 -55.4  8555  7.48 10.07  5.93  0.26  0.73  9.92  0.00  0.00  0.00  7.65  9.34  6.19 1.773 113.6 1.140
 49.2 -56.1  8511  7.72 10.40  6.16  0.26  0.73  9.92  0.00  0.00  0.00  7.89  9.67  6.42 1.794 113.6 1.156
 49.9 -56.8  8644  7.72 10.75  6.02  0.26  0.73  9.92  0.00  0.00  0.00  7.87 10.02  6.28 1.816 113.6 1.172
 50.5 -57.4  9063  7.60 10.21  5.96  0.26  0.73  9.92  0.00  0.00  0.00  7.78  9.48  6.22 1.836 113.6 1.188
 51.2 -58.1  8930  7.53  9.98  6.17  0.26  0.73  9.92  0.00  0.00  0.00  7.72  9.25  6.43 1.857 113.6 1.205
 51.8 -58.7  8776  7.41  9.89  6.08  0.26  0.73  9.92  0.00  0.00  0.00  7.60  9.16  6.34 1.878 113.6 1.220
 52.5 -59.4  9614  7.64 10.12  6.31  0.26  0.73  9.92  0.00  0.00  0.00  7.83  9.39  6.57 1.899 113.6 1.236
 53.1 -60.0  9526  7.48  9.87  6.19  0.26  0.73  9.92  0.00  0.00  0.00  7.66  9.14  6.45 1.921 113.6 1.253
 53.8 -60.7  9129  7.46  9.78  6.23  0.26  0.73  9.92  0.00  0.00  0.00  7.66  9.05  6.49 1.942 113.6 1.268
 54.5 -61.4  9217  7.54  9.96  6.24  0.26  0.73  9.92  0.00  0.00  0.00  7.73  9.23  6.50 1.963 113.6 1.285
 55.1 -62.0  9217  7.75 10.21  6.39  0.26  0.73  9.92  0.00  0.00  0.00  7.93  9.48  6.65 1.984 113.6 1.301
 55.8 -62.7  8026  7.60 10.33  6.40  0.26  0.73  9.92  0.00  0.00  0.00  7.78  9.59  6.66 2.006 113.6 1.316
 56.4 -63.3  9989  7.83 10.34  6.44  0.26  0.73  9.92  0.00  0.00  0.00  8.02  9.60  6.70 2.026 113.6 1.333
 57.1 -64.0  9790  7.89 10.37  6.51  0.26  0.73  9.92  0.00  0.00  0.00  8.08  9.64  6.78 2.047 113.6 1.349
 57.7 -64.6  9812  7.96 10.41  6.61  0.26  0.73  9.92  0.00  0.00  0.00  8.14  9.68  6.87 2.068 113.6 1.366
 58.4 -65.3  8820  7.87 10.29  6.54  0.26  0.73  9.92  0.00  0.00  0.00  8.06  9.56  6.80 2.089 113.6 1.381
 59.1 -65.9 11246  7.67 10.12  6.47  0.26  0.73  9.92  0.00  0.00  0.00  7.86  9.39  6.73 2.111 113.6 1.398
 59.7 -66.6 10408  7.68 10.38  6.33  0.26  0.73  9.92  0.00  0.00  0.00  7.86  9.65  6.59 2.132 113.6 1.414
 60.4 -67.3 10452  7.44  9.97  6.16  0.26  0.73  9.92  0.00  0.00  0.00  7.63  9.24  6.42 2.153 113.6 1.429
 61.0 -67.9 10496  7.18  9.80  5.91  0.26  0.73  9.92  0.00  0.00  0.00  7.36  9.07  6.17 2.174 113.6 1.446
 61.7 -68.6 10716  6.83 10.04  5.44  0.26  0.73  9.92  0.00  0.00  0.00  6.97  9.31  5.70 2.194 113.6 1.462
 62.3 -69.2 11709  6.51  9.16  5.07  0.26  0.73  9.92  0.00  0.00  0.00  6.69  8.43  5.33 2.216 113.6 1.478
 63.0 -69.9 14663  6.04 13.12  2.24  0.26  0.73  9.92  0.00  0.00  0.00  6.00 12.39  2.51 2.237 113.6 1.494
 63.6 -70.5 16912  9.49 19.92  1.92  0.26  0.73  9.92  0.00  0.00  0.00  9.28 19.19  2.18 2.258 122.3 1.512
 64.3 -71.2 24696  8.20 30.78  1.94  0.26  0.73  9.92  0.00  0.00  0.00  7.38 30.05  2.20 2.279 125.4 1.532
 65.0 -71.8 22513 15.53 41.09  2.32  0.26  0.73  9.92  0.00  0.00  0.00 14.56 40.36  2.58 2.301 134.8 1.553
 65.6 -72.5 15810  8.29 16.30  2.15  0.26  0.73  9.92  0.00  0.00  0.00  8.20 15.57  2.41 2.322 122.3 1.574
 66.3 -73.2 14046  6.65  9.68  4.22  0.26  0.73  9.92  0.00  0.00  0.00  6.81  8.95  4.48 2.343 113.6 1.592
 66.9 -73.8 14575  5.70 10.96  2.84  0.26  0.73  9.92  0.00  0.00  0.00  5.75 10.23  3.10 2.364 113.6 1.608
 67.6 -74.5 16471  4.02 12.48  2.27  0.26  0.73  9.92  0.00  0.00  0.00  3.90 11.75  2.53 2.384 113.6 1.624
 68.2 -75.1 19999  6.33  8.56  4.64  0.26  0.73  9.92  0.00  0.00  0.00  6.53  7.83  4.90 2.406 107.3 1.639
 68.9 -75.8 21344 10.48 17.41  5.47  0.26  0.73  9.92  0.00  0.00  0.00 10.45 16.68  5.73 2.427 122.3 1.656
 69.6 -76.4 17287 20.17 34.26  9.30  0.26  0.73  9.92  0.00  0.00  0.00 19.77 33.53  9.56 2.448 131.7 1.677
 70.2 -77.1 17067 16.01 23.63  8.67  0.26  0.73  9.92  0.00  0.00  0.00 15.94 22.89  8.93 2.469 119.2 1.697
 70.9 -77.8 22557 13.86 30.54  1.94  0.26  0.73  9.92  0.00  0.00  0.00 13.34 29.81  2.20 2.490 131.7 1.716
 71.2 -78.1 27563 22.54 59.47  2.47  0.26  0.73  9.92  0.00  0.00  0.00 21.01 58.74  2.74 2.501 134.8 1.728



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-204
In-Situ Soil Testing, L.C. Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/20/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/20/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN SU  FACTOR = 1
SURF.ELEV.  = -22.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.76 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED K0 SU     QD     PHI   SIGFF   PHIO    PC OCR M SOIL TYPE
(FT)   (FT) (TSF) (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF) (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 43.3 -50.2  4.88  0.39  0.71    67  1.14  0.68  4.06   4.0   118 SILTY CLAY
 44.0 -50.9  4.99  0.41  0.71    73  1.16  0.71  4.27   4.2   131 SILTY CLAY
 44.6 -51.5  5.18  0.36  0.71    67  1.19  0.75  4.60   4.4   121 SILTY CLAY
 45.3 -52.2  5.05  0.39  0.77    73  1.17  0.74  4.50   4.2   132 SILTY CLAY
 45.9 -52.8  5.27  0.38  0.77    74  1.20  0.79  4.88   4.5   137 SILTY CLAY
 46.6 -53.5  5.85  0.28  0.78    62  1.30  0.92  5.84   5.3   120 CLAY
 47.2 -54.1  4.87  0.31  0.82    57  1.14  0.74  4.44   4.0   101 CLAY
 47.9 -54.8  5.02  0.28  0.76    55  1.16  0.78  4.72   4.2    99 CLAY
 48.6 -55.4  5.16  0.29  0.75    58  1.19  0.82  5.00   4.4   106 CLAY
 49.2 -56.1  5.27  0.29  0.76    62  1.21  0.86  5.25   4.5   114 CLAY
 49.9 -56.8  5.17  0.35  0.74    74  1.19  0.85  5.16   4.4   136 SILTY CLAY
 50.5 -57.4  5.00  0.29  0.74    58  1.16  0.82  4.97   4.2   105 CLAY
 51.2 -58.1  4.86  0.26  0.78    53  1.14  0.80  4.81   4.0    94 CLAY
 51.8 -58.7  4.69  0.27  0.78    54  1.11  0.78  4.60   3.8    93 CLAY
 52.5 -59.4  4.80  0.26  0.79    54  1.13  0.81  4.83   3.9    94 CLAY
 53.1 -60.0  4.59  0.26  0.79    51  1.09  0.77  4.57   3.7    87 CLAY
 53.8 -60.7  4.51  0.24  0.80    48  1.08  0.77  4.51   3.6    81 CLAY
 54.5 -61.4  4.49  0.26  0.79    52  1.07  0.77  4.53   3.5    88 CLAY
 55.1 -62.0  4.57  0.26  0.78    53  1.09  0.80  4.73   3.6    91 CLAY
 55.8 -62.7  4.38  0.32  0.81    63  1.05  0.77  4.48   3.4   104 CLAY
 56.4 -63.3  4.49  0.27  0.78    55  1.07  0.80  4.71   3.5    93 CLAY
 57.1 -64.0  4.47  0.26  0.78    54  1.07  0.81  4.73   3.5    91 CLAY
 57.7 -64.6  4.45  0.25  0.79    53  1.07  0.81  4.75   3.5    89 CLAY
 58.4 -65.3  4.32  0.25  0.79    52  1.04  0.79  4.59   3.3    86 CLAY
 59.1 -65.9  4.12  0.26  0.80    53  1.01  0.76  4.31   3.1    85 CLAY
 59.7 -66.6  4.05  0.31  0.78    62  1.00  0.75  4.25   3.0    97 CLAY
 60.4 -67.3  3.83  0.29  0.78    56  0.95  0.71  3.94   2.8    85 CLAY
 61.0 -67.9  3.59  0.33  0.77    60  0.91  0.66  3.60   2.5    86 CLAY
 61.7 -68.6  3.27  0.49  0.73    81  0.84  0.60  3.15   2.2   110 SILTY CLAY
 62.3 -69.2  3.03  0.39  0.70    61  0.79  0.54  2.83   1.9    76 SILTY CLAY
 63.0 -69.9  2.52  1.70  0.07   221  0.38 164.2 41.5 2.48 41.2  1.46   1.0   263 SANDY SILT
 63.6 -70.5  4.64  1.41 -0.01   343  0.65 179.8 41.1 2.51 40.9  4.35   2.9   603 SANDY SILT
 64.3 -71.2  3.33  4.45 -0.02   786  0.33 276.1 44.4 2.60 44.3  1.38   0.9  1215 SAND
 65.0 -71.8  7.90  2.10  0.02   895  1.03 227.8 41.2 2.58 41.1 11.58   7.5  2042 SILTY SAND
 65.6 -72.5  3.73  1.25  0.02   256  0.55 171.0 40.8 2.60 40.7  3.18   2.0   392 SANDY SILT
 66.3 -73.2  2.81  0.48  0.48    74  0.74  0.53  2.70   1.7    89 SILTY CLAY
 66.9 -73.8  2.10  1.32  0.22   156  0.34 164.8 41.2 2.66 41.1  1.23   0.8   151 SANDY SILT
 67.6 -74.5  0.94  5.15  0.09   272  0.12 193.1 42.9 2.74 42.9  0.19   0.1   231 SAND
 68.2 -75.1  2.51  0.32  0.60    45  0.67  0.48  2.34   1.4    49 CLAY
 68.9 -75.8  4.84  0.78  0.41   216  1.13  6.58   4.0   382 CLAYEY SILT
 69.6 -76.4 10.34  0.79  0.41   477  1.88 21.74  13.0  1208 CLAYEY SILT
 70.2 -77.1  7.94  0.52  0.48   241  1.59  2.09 14.58   8.6   546 SILTY CLAY
 70.9 -77.8  6.32  1.52 -0.03   571  0.84 233.4 41.3 2.85 41.3  8.46   4.9  1176 SANDY SILT
 71.2 -78.1 10.71  2.04  0.01  1309  1.39 267.3 40.7 2.86 40.7 23.33  13.5  3359 SILTY SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-205             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/23/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/23/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -7.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -7.2 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.85 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -7.9   662  0.21  3.02 -0.06  0.29  0.85  9.92  0.00  0.00  0.00  0.42  2.17  0.23 0.254 107.3 0.016
  1.3  -8.5  2073  0.73  5.14 -0.02  0.29  0.85  9.92  0.00  0.00  0.00  0.86  4.29  0.27 0.275 107.3 0.029
  2.0  -9.2  5094  0.54  9.44 -0.03  0.29  0.85  9.92  0.00  0.00  0.00  0.45  8.59  0.26 0.295 107.3 0.044
  2.6  -9.8  7431  3.72 17.85  0.01  0.29  0.85  9.92  0.00  0.00  0.00  3.36 17.01  0.30 0.316 119.2 0.060
  3.3 -10.5  2889  1.79  7.54  0.29  0.85  9.92  0.00  0.00  0.00  1.85  6.69 0.337 113.6 0.077
  3.9 -11.2  1544  0.73  3.85 -0.02  0.29  0.85  9.92  0.00  0.00  0.00  0.93  3.01  0.27 0.359 107.3 0.092
  4.6 -11.8  2337  0.95  5.46  0.05  0.29  0.85  9.92  0.00  0.00  0.00  1.08  4.61  0.34 0.380 107.3 0.106
  5.2 -12.5  2712  0.43  3.64  0.09  0.29  0.85  9.92  0.00  0.00  0.00  0.62  2.80  0.39 0.401 107.3 0.120
  5.9 -13.1  5468  0.92  3.71  0.01  0.29  0.85  9.92  0.00  0.00  0.00  1.13  2.86  0.30 0.422 107.3 0.135
  6.6 -13.8  5645  0.75  3.17  0.03  0.29  0.85  9.92  0.00  0.00  0.00  0.98  2.33  0.32 0.444 107.3 0.148
  7.2 -14.4  3969  1.42  5.45  0.22  0.29  0.85  9.92  0.00  0.00  0.00  1.57  4.60  0.51 0.465 113.6 0.164
  7.9 -15.1  2756  1.70  5.48  0.20  0.29  0.85  9.92  0.00  0.00  0.00  1.86  4.64  0.49 0.485 113.6 0.180
  8.5 -15.7  2426  1.57  3.49  0.70  0.29  0.85  9.92  0.00  0.00  0.00  1.82  2.64  0.99 0.506 101.1 0.194
  9.2 -16.4  2249  1.47  3.06  0.84  0.29  0.85  9.92  0.00  0.00  0.00  1.74  2.21  1.13 0.527 101.1 0.206
  9.8 -17.1  1985  1.29  2.60  0.76  0.29  0.85  9.92  0.00  0.00  0.00  1.58  1.75  1.05 0.549  94.8 0.217
 10.5 -17.7  1874  1.69  3.07  1.26  0.29  0.85  9.92  0.00  0.00  0.00  1.97  2.22  1.56 0.570  94.8 0.227
 11.2 -18.4  2095  1.88  3.48  1.35  0.29  0.85  9.92  0.00  0.00  0.00  2.15  2.63  1.64 0.591 101.1 0.238
 11.8 -19.0  2426  2.46  4.57  1.62  0.29  0.85  9.92  0.00  0.00  0.00  2.70  3.73  1.91 0.612 101.1 0.251
 12.5 -19.7  2381  1.90  3.48  1.32  0.29  0.85  9.92  0.00  0.00  0.00  2.17  2.63  1.61 0.633 101.1 0.262
 13.1 -20.3  2889  1.46  7.01  0.41  0.29  0.85  9.92  0.00  0.00  0.00  1.53  6.16  0.70 0.655 113.6 0.277
 13.8 -21.0  2337  2.66  4.84  1.70  0.29  0.85  9.92  0.00  0.00  0.00  2.90  4.00  1.99 0.675 107.3 0.291
 14.4 -21.7  2426  1.91  3.46  1.25  0.29  0.85  9.92  0.00  0.00  0.00  2.18  2.61  1.55 0.696 101.1 0.305
 15.1 -22.3  4564  0.92  5.60  0.46  0.29  0.85  9.92  0.00  0.00  0.00  1.03  4.75  0.75 0.717 107.3 0.317
 15.7 -23.0  7718  4.58 16.77  0.40  0.29  0.85  9.92  0.00  0.00  0.00  4.32 15.92  0.69 0.739 119.2 0.334
 16.4 -23.6  8203  3.45 12.00  0.43  0.29  0.85  9.92  0.00  0.00  0.00  3.37 11.15  0.72 0.760 119.2 0.352
 17.1 -24.3  7122  2.70 11.20  0.47  0.29  0.85  9.92  0.00  0.00  0.00  2.63 10.36  0.76 0.781 119.2 0.370
 17.7 -24.9  5513  1.38  5.27  0.42  0.29  0.85  9.92  0.00  0.00  0.00  1.53  4.43  0.71 0.802 107.3 0.386
 18.4 -25.6  6681  1.40  5.54  0.48  0.29  0.85  9.92  0.00  0.00  0.00  1.55  4.70  0.77 0.823 107.3 0.400
 19.0 -26.2  9107  2.44 10.75  0.51  0.29  0.85  9.92  0.00  0.00  0.00  2.38  9.91  0.80 0.845 113.6 0.416
 19.7 -26.9 11312  1.90  8.17  0.54  0.29  0.85  9.92  0.00  0.00  0.00  1.93  7.33  0.84 0.865 113.6 0.431
 20.3 -27.6  9658  1.27  5.23  0.55  0.29  0.85  9.92  0.00  0.00  0.00  1.43  4.38  0.85 0.886 107.3 0.447
 21.0 -28.2  6527  1.28  5.19  0.56  0.29  0.85  9.92  0.00  0.00  0.00  1.44  4.34  0.86 0.907 107.3 0.460
 21.7 -28.9  7784  0.94  4.27  0.57  0.29  0.85  9.92  0.00  0.00  0.00  1.13  3.42  0.87 0.928 107.3 0.475
 22.3 -29.5  9989  1.64  7.09  0.56  0.29  0.85  9.92  0.00  0.00  0.00  1.71  6.24  0.86 0.950 107.3 0.489
 23.0 -30.2 11841  3.26 11.41  0.64  0.29  0.85  9.92  0.00  0.00  0.00  3.19 10.57  0.93 0.971 119.2 0.505
 23.6 -30.8 12238  4.77 16.33  0.64  0.29  0.85  9.92  0.00  0.00  0.00  4.54 15.48  0.93 0.992 119.2 0.523
 24.3 -31.5 18831  5.57 17.19  0.66  0.29  0.85  9.92  0.00  0.00  0.00  5.35 16.35  0.95 1.013 125.4 0.542
 24.9 -32.2 16979  7.54 22.02  0.69  0.29  0.85  9.92  0.00  0.00  0.00  7.16 21.17  0.98 1.035 125.4 0.562
 25.6 -32.8 15656  5.11 16.32  0.72  0.29  0.85  9.92  0.00  0.00  0.00  4.90 15.47  1.01 1.055 119.2 0.582
 26.2 -33.5 15038  4.31 13.56  0.73  0.29  0.85  9.92  0.00  0.00  0.00  4.20 12.72  1.02 1.076 119.2 0.599
 26.9 -34.1 15722  3.84 13.57  0.75  0.29  0.85  9.92  0.00  0.00  0.00  3.71 12.73  1.04 1.097 119.2 0.617
 27.6 -34.8 17861  3.34 12.97  0.78  0.29  0.85  9.92  0.00  0.00  0.00  3.21 12.12  1.08 1.118 119.2 0.636
 28.2 -35.4 18963  3.26 10.82  0.79  0.29  0.85  9.92  0.00  0.00  0.00  3.23  9.97  1.09 1.140 119.2 0.654
 28.9 -36.1 19184  5.65 18.97  0.84  0.29  0.85  9.92  0.00  0.00  0.00  5.33 18.12  1.13 1.161 125.4 0.673
 29.2 -36.4 26460  7.79 22.26  0.29  0.85  9.92  0.00  0.00  0.00  7.41 21.41 1.171 125.4 0.683



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-205
In-Situ Soil Testing, L.C. Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N237,591.9  E1,527,175.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/23/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/23/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -7.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -7.2 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.85 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF) (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -7.9 10.49 10.67 -0.14    61   155 SAND
  1.3  -8.5 19.68  5.86 -0.01   119   374 SAND
  2.0  -9.2  3.46 53.63 -0.23   283   447 SAND
  2.6  -9.8 50.76  4.49  0.00   474  5.82  75.8 47.5 0.10 43.2 12.57 209.7  1913 SAND
  3.3 -10.5 19.59  3.21   168  2.29  29.0 44.5 0.14 40.1  2.85  37.0   527 SILTY SAND
  3.9 -11.2  6.13  3.69 -0.15    72  0.72  16.8 43.6 0.16 39.3  0.35   3.8   150 SAND
  4.6 -11.8  6.53  5.10 -0.05   123  0.67  25.6 45.2 0.18 41.3  0.38   3.6   262 SAND
  5.2 -12.5  1.79 10.12 -0.07    76    76 SAND
  5.9 -13.1  5.26  2.45 -0.17    61   115 SILTY SAND
  6.6 -13.8  3.61  2.51 -0.22    47    74 SILTY SAND
  7.2 -14.4  6.74  2.75  0.04   105  0.68  43.4 45.5 0.28 42.3  0.60   3.6   227 SILTY SAND
  7.9 -15.1  7.66  2.01  0.00    96  0.97  28.6 42.0 0.30 38.5  1.21   6.7   217 SILTY SAND
  8.5 -15.7  6.77  0.63  0.37    28  1.43  1.29   6.7    60 CLAYEY SILT
  9.2 -16.4  5.90  0.39  0.49    17  1.30  0.18  1.12   5.4    32 SILTY CLAY
  9.8 -17.1  4.75  0.17  0.49     6  1.12  0.14  0.84   3.9    10 MUD
 10.5 -17.7  6.17  0.18  0.70     8  1.34  0.21  1.32   5.8    18 MUD
 11.2 -18.4  6.54  0.31  0.67    17  1.40  0.23  1.51   6.4    34 CLAY
 11.8 -19.0  8.38  0.49  0.62    35  1.64  0.33  2.34   9.3    82 SILTY CLAY
 12.5 -19.7  5.86  0.30  0.63    16  1.30  0.22  1.40   5.4    31 CLAY
 13.1 -20.3  3.18  5.26  0.05   161  0.45  32.3 41.6 0.46 38.8  0.39   1.4   241 SAND
 13.8 -21.0  7.64  0.49  0.59    38  1.55  0.34  2.36   8.1    85 SILTY CLAY
 14.4 -21.7  4.88  0.29  0.57    15  1.14  0.21  1.22   4.0    26 CLAY
 15.1 -22.3  1.00 11.74  0.11   129   110 SAND
 15.7 -23.0 10.74  3.24 -0.01   402  1.29  79.3 43.3 0.56 40.9  3.99  12.0  1034 SILTY SAND
 16.4 -23.6  7.41  2.99 -0.02   270  0.81  88.2 44.7 0.60 42.5  1.76   5.0   604 SILTY SAND
 17.1 -24.3  4.99  4.18 -0.01   268  0.52  78.4 44.7 0.63 42.6  0.78   2.1   508 SAND
 17.7 -24.9  1.89  3.96 -0.13   100   105 SAND
 18.4 -25.6  1.79  4.40 -0.07   110   111 SAND
 19.0 -26.2  3.69  4.91 -0.03   261  0.22 102.7 46.6 0.72 44.8  0.19   0.5   427 SAND
 19.7 -26.9  2.48  5.04 -0.03   187   241 SAND
 20.3 -27.6  1.21  5.49 -0.08   102    88 SAND
 21.0 -28.2  1.15  5.48 -0.10   101    86 SAND
 21.7 -28.9  0.41 11.89 -0.32    80    68 SAND
 22.3 -29.5  1.57  5.91 -0.12   157   140 SAND
 23.0 -30.2  4.41  3.31 -0.02   256   457 SAND
 23.6 -30.8  6.79  3.08 -0.02   380  0.72 132.5 44.9 0.89 43.4  2.10   4.0   822 SILTY SAND
 24.3 -31.5  7.99  2.54 -0.01   382  0.71 206.2 46.9 0.94 45.5  2.26   4.2   878 SILTY SAND
 24.9 -32.2 10.90  2.29 -0.01   487  1.22 178.7 44.8 0.96 43.3  6.23  11.1  1255 SILTY SAND
 25.6 -32.8  6.60  2.76 -0.01   367  0.63 171.3 45.9 1.00 44.6  1.85   3.2   783 SILTY SAND
 26.2 -33.5  5.21  2.73 -0.02   295  0.43 166.7 46.3 1.03 45.0  0.94   1.6   568 SILTY SAND
 26.9 -34.1  4.22  3.46 -0.02   313   548 SAND
 27.6 -34.8  3.29  4.26 -0.02   309   474 SAND
 28.2 -35.4  3.20  3.23 -0.03   234   353 SILTY SAND
 28.9 -36.1  6.20  3.07 -0.01   444  0.53 211.4 46.6 1.16 45.4  1.58   2.3   925 SILTY SAND
 29.2 -36.4  9.14  2.24   485  0.84 288.6 47.0 1.18 45.9  3.87   5.7  1175 SILTY SAND
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Ground Surface Elev.:  -7.2 feet
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-206             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N240,904.4  E1,525,276.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -7.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.30 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.64 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -7.5    22  0.06  1.18 -0.03  0.30  0.64  9.92  0.00  0.00  0.00  0.35  0.54  0.27 0.264  94.8 0.016
  1.3  -8.2  1279  0.43  3.17  0.30  0.64  9.92  0.00  0.00  0.00  0.64  2.54 0.285 107.3 0.028
  2.0  -8.9  2734  2.90  7.56  0.04  0.30  0.64  9.92  0.00  0.00  0.00  3.02  6.92  0.34 0.306 113.6 0.043
  2.6  -9.5  2426  2.71  8.12  0.01  0.30  0.64  9.92  0.00  0.00  0.00  2.80  7.49  0.31 0.327 119.2 0.060
  3.3 -10.2  2315  1.73  7.01  0.07  0.30  0.64  9.92  0.00  0.00  0.00  1.82  6.37  0.38 0.349 113.6 0.077
  3.9 -10.8  2999  1.94  7.84  0.10  0.30  0.64  9.92  0.00  0.00  0.00  1.99  7.20  0.41 0.370 113.6 0.093
  4.6 -11.5  2668  0.97  4.68  0.04  0.30  0.64  9.92  0.00  0.00  0.00  1.14  4.04  0.34 0.390 107.3 0.109
  5.2 -12.1  2756  1.37  3.98  0.30  0.64  9.92  0.00  0.00  0.00  1.59  3.34 0.411 101.1 0.121
  5.9 -12.8  3440  1.14  4.74  0.08  0.30  0.64  9.92  0.00  0.00  0.00  1.31  4.10  0.39 0.432 107.3 0.135
  6.6 -13.5  2933  1.93  4.59  0.25  0.30  0.64  9.92  0.00  0.00  0.00  2.15  3.96  0.55 0.454 107.3 0.148
  7.2 -14.1  2602  1.69  5.68  0.18  0.30  0.64  9.92  0.00  0.00  0.00  1.84  5.04  0.48 0.475 113.6 0.164
  7.9 -14.8  3285  1.63  3.45  0.42  0.30  0.64  9.92  0.00  0.00  0.00  1.89  2.81  0.72 0.496 101.1 0.177
  8.5 -15.4  3462  0.90  3.30  0.21  0.30  0.64  9.92  0.00  0.00  0.00  1.13  2.66  0.51 0.517 107.3 0.191
  9.2 -16.1  2183  1.09  3.37  0.17  0.30  0.64  9.92  0.00  0.00  0.00  1.33  2.74  0.47 0.539 107.3 0.205
  9.8 -16.7  1632  1.16  2.54  0.50  0.30  0.64  9.92  0.00  0.00  0.00  1.44  1.90  0.80 0.560 101.1 0.218
 10.5 -17.4  1367  1.14  3.15  0.38  0.30  0.64  9.92  0.00  0.00  0.00  1.39  2.52  0.68 0.580 101.1 0.230
 11.2 -18.0  1676  2.07  4.06  0.85  0.30  0.64  9.92  0.00  0.00  0.00  2.32  3.42  1.15 0.601 101.1 0.242
 11.8 -18.7  2492  1.37  5.72  0.34  0.30  0.64  9.92  0.00  0.00  0.00  1.50  5.08  0.65 0.622 107.3 0.255
 12.5 -19.4  2117  2.13  5.39  0.60  0.30  0.64  9.92  0.00  0.00  0.00  2.32  4.75  0.90 0.644 107.3 0.269
 13.1 -20.0  1940  2.26  4.10  1.14  0.30  0.64  9.92  0.00  0.00  0.00  2.52  3.47  1.44 0.665 101.1 0.282
 13.8 -20.7  1808  1.66  5.74  0.38  0.30  0.64  9.92  0.00  0.00  0.00  1.81  5.11  0.68 0.686 113.6 0.296
 14.4 -21.3  2007  2.38  4.19  1.64  0.30  0.64  9.92  0.00  0.00  0.00  2.64  3.55  1.94 0.707 101.1 0.310
 15.1 -22.0  1985  2.07  3.92  1.17  0.30  0.64  9.92  0.00  0.00  0.00  2.33  3.28  1.47 0.728 101.1 0.323
 15.7 -22.6  2756  1.74  2.93  1.33  0.30  0.64  9.92  0.00  0.00  0.00  2.04  2.30  1.63 0.750  94.8 0.334
 16.4 -23.3  4344  1.60  8.45  0.44  0.30  0.64  9.92  0.00  0.00  0.00  1.61  7.81  0.74 0.770 113.6 0.347
 17.1 -23.9  5402  3.90 11.45  0.49  0.30  0.64  9.92  0.00  0.00  0.00  3.87 10.82  0.79 0.791 119.2 0.364
 17.7 -24.6  5821  3.45 11.59  0.49  0.30  0.64  9.92  0.00  0.00  0.00  3.39 10.95  0.79 0.812 119.2 0.382
 18.4 -25.3  4388  2.72  9.29  0.51  0.30  0.64  9.92  0.00  0.00  0.00  2.75  8.65  0.81 0.834 113.6 0.399
 19.0 -25.9  3572  1.65  4.81  0.55  0.30  0.64  9.92  0.00  0.00  0.00  1.84  4.18  0.86 0.855 107.3 0.414
 19.7 -26.6  4145  1.40  6.77  0.53  0.30  0.64  9.92  0.00  0.00  0.00  1.48  6.13  0.84 0.876 107.3 0.428
 20.3 -27.2  7762  3.58 10.92  0.57  0.30  0.64  9.92  0.00  0.00  0.00  3.56 10.28  0.88 0.897 119.2 0.445
 21.0 -27.9  7409  3.45  9.99  0.60  0.30  0.64  9.92  0.00  0.00  0.00  3.47  9.35  0.90 0.918 119.2 0.462
 21.7 -28.5  7166  3.15  8.96  0.63  0.30  0.64  9.92  0.00  0.00  0.00  3.22  8.32  0.93 0.940 113.6 0.479
 22.3 -29.2  6372  2.93  8.75  0.63  0.30  0.64  9.92  0.00  0.00  0.00  3.00  8.11  0.93 0.960 113.6 0.496
 23.0 -29.9  7695  2.64  8.13  0.65  0.30  0.64  9.92  0.00  0.00  0.00  2.71  7.50  0.95 0.981 113.6 0.512
 23.6 -30.5  5557  2.68  7.59  0.68  0.30  0.64  9.92  0.00  0.00  0.00  2.79  6.95  0.98 1.002 113.6 0.528
 24.3 -31.2  6042  1.95  6.20  0.67  0.30  0.64  9.92  0.00  0.00  0.00  2.09  5.56  0.97 1.023 113.6 0.544
 24.9 -31.8  5777  2.10  6.09  0.68  0.30  0.64  9.92  0.00  0.00  0.00  2.24  5.45  0.98 1.045 113.6 0.561
 25.6 -32.5  5402  2.12  6.06  0.73  0.30  0.64  9.92  0.00  0.00  0.00  2.28  5.42  1.03 1.066 113.6 0.576
 26.2 -33.1  5336  2.38  6.88  0.73  0.30  0.64  9.92  0.00  0.00  0.00  2.51  6.24  1.03 1.087 113.6 0.592
 26.9 -33.8  5513  0.82  1.81  0.75  0.30  0.64  9.92  0.00  0.00  0.00  1.13  1.17  1.05 1.108  94.8 0.606
 27.6 -34.4  4542  2.03  5.37  0.80  0.30  0.64  9.92  0.00  0.00  0.00  2.21  4.73  1.11 1.130 107.3 0.617
 28.2 -35.1  4807  1.87  4.56  0.81  0.30  0.64  9.92  0.00  0.00  0.00  2.09  3.93  1.12 1.150 107.3 0.632
 28.9 -35.8  4388  1.90  5.08  0.82  0.30  0.64  9.92  0.00  0.00  0.00  2.09  4.45  1.13 1.171 107.3 0.645
 29.5 -36.4  4498  2.80  9.69  0.86  0.30  0.64  9.92  0.00  0.00  0.00  2.81  9.05  1.16 1.192 113.6 0.661
 30.2 -37.1  4388  8.00 12.77  4.48  0.30  0.64  9.92  0.00  0.00  0.00  8.11 12.13  4.78 1.213 113.6 0.677
 30.8 -37.7  4498  9.55 12.45  6.60  0.30  0.64  9.92  0.00  0.00  0.00  9.76 11.82  6.90 1.235 113.6 0.693
 31.5 -38.4  5226 11.78 15.48  8.24  0.30  0.64  9.92  0.00  0.00  0.00 11.94 14.85  8.54 1.256 119.2 0.710
 32.2 -39.0  5248 13.58 18.13  9.23  0.30  0.64  9.92  0.00  0.00  0.00 13.71 17.50  9.53 1.277 119.2 0.729
 32.8 -39.7  5535 14.49 19.12  9.94  0.30  0.64  9.92  0.00  0.00  0.00 14.61 18.48 10.24 1.298 119.2 0.746
 33.5 -40.4  6240 14.20 18.71  9.71  0.30  0.64  9.92  0.00  0.00  0.00 14.32 18.07 10.01 1.319 119.2 0.764
 34.1 -41.0  5579 16.51 21.26 10.87  0.30  0.64  9.92  0.00  0.00  0.00 16.62 20.62 11.17 1.340 119.2 0.783
 34.8 -41.7  5314 16.52 21.19 10.88  0.30  0.64  9.92  0.00  0.00  0.00 16.63 20.56 11.18 1.361 119.2 0.801
 35.4 -42.3  5733 16.32 21.01 10.95  0.30  0.64  9.92  0.00  0.00  0.00 16.43 20.37 11.25 1.382 119.2 0.818
 36.1 -43.0  5954 16.24 20.63 10.88  0.30  0.64  9.92  0.00  0.00  0.00 16.38 19.99 11.18 1.403 119.2 0.837
 36.7 -43.6  6218 14.33 18.45  9.75  0.30  0.64  9.92  0.00  0.00  0.00 14.48 17.81 10.05 1.425 119.2 0.855
 37.4 -44.3  6284 14.45 18.14 10.29  0.30  0.64  9.92  0.00  0.00  0.00 14.62 17.51 10.60 1.446 119.2 0.873
 38.1 -44.9  6549 14.46 18.26 10.14  0.30  0.64  9.92  0.00  0.00  0.00 14.62 17.62 10.44 1.467 119.2 0.892
 38.7 -45.6  7629 16.05 20.32 10.74  0.30  0.64  9.92  0.00  0.00  0.00 16.18 19.68 11.05 1.488 119.2 0.909
 39.4 -46.3  7762 16.37 20.78 10.89  0.30  0.64  9.92  0.00  0.00  0.00 16.50 20.14 11.19 1.509 119.2 0.927
 40.0 -46.9  7872 14.90 19.20 10.35  0.30  0.64  9.92  0.00  0.00  0.00 15.03 18.56 10.65 1.531 119.2 0.946
 40.7 -47.6  8203 14.20 17.97 10.65  0.30  0.64  9.92  0.00  0.00  0.00 14.36 17.33 10.95 1.551 119.2 0.964
 41.3 -48.2  8159 12.56 16.07  9.52  0.30  0.64  9.92  0.00  0.00  0.00 12.74 15.43  9.82 1.572 119.2 0.981
 42.0 -48.9  8048 11.21 14.05  8.24  0.30  0.64  9.92  0.00  0.00  0.00 11.42 13.42  8.54 1.593 113.6 0.999
 42.7 -49.5  8952 10.21 12.66  7.50  0.30  0.64  9.92  0.00  0.00  0.00 10.44 12.03  7.80 1.615 113.6 1.015



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-206             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N240,904.4  E1,525,276.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -7.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.30 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.64 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -7.5  5.92  2.01  0.08     6  1.03   0.5 32.2 0.02 22.4  0.10   6.4    13 MUD
  1.3  -8.2 12.82  5.33    66   180 SAND
  2.0  -8.9 63.34  1.44  0.01   136  7.66  23.3 42.3 0.07 36.6 17.70 413.0   575 SANDY SILT
  2.6  -9.5 41.15  1.90 -0.01   163  5.03  20.8 41.3 0.10 36.0 10.99 183.4   625 SILTY SAND
  3.3 -10.2 19.09  3.09  0.02   158  2.30  22.7 43.2 0.13 38.5  2.88  37.4   492 SILTY SAND
  3.9 -10.8 17.47  3.20  0.02   181  2.07  30.1 43.9 0.16 39.6  2.83  30.4   547 SILTY SAND
  4.6 -11.5  6.88  3.90 -0.06   101  0.67  29.2 45.8 0.19 42.1  0.40   3.6   219 SAND
  5.2 -12.1  9.69  1.49    61  1.13  28.9 43.9 0.21 40.1  1.14   9.4   150 SANDY SILT
  5.9 -12.8  6.51  3.19 -0.05    97   207 SILTY SAND
  6.6 -13.5 11.41  1.07  0.06    63  1.99  2.24  15.1   165 SILT
  7.2 -14.1  8.35  2.34  0.00   111  1.06  26.8 41.9 0.27 38.3  1.31   8.0   260 SILTY SAND
  7.9 -14.8  7.83  0.66  0.16    32  1.57  1.49   8.4    72 CLAYEY SILT
  8.5 -15.4  3.20  2.51 -0.01    53  0.24  39.4 45.7 0.32 42.8  0.09   0.5    78 SILTY SAND
  9.2 -16.1  3.82  1.81 -0.09    49  0.53  24.0 41.4 0.34 38.1  0.41   2.0    78 SILTY SAND
  9.8 -16.7  4.04  0.52  0.28    16  0.99  0.11  0.66   3.0    25 SILTY CLAY
 10.5 -17.4  3.51  1.40  0.12    40  0.62  14.8 37.4 0.37 33.9  0.54   2.4    58 SANDY SILT
 11.2 -18.0  7.09  0.65  0.32    39  1.47  1.74   7.2    82 CLAYEY SILT
 11.8 -18.7  3.44  4.09  0.03   124  0.50  27.6 41.0 0.42 38.0  0.44   1.7   195 SAND
 12.5 -19.4  6.21  1.45  0.15    85  0.94  21.0 37.9 0.44 34.7  1.53   5.7   172 SANDY SILT
 13.1 -20.0  6.54  0.52  0.42    33  1.40  0.27  1.80   6.4    68 SILTY CLAY
 13.8 -20.7  3.78  2.95 -0.01   115  0.66  19.2 37.4 0.48 34.3  0.78   2.6   189 SILTY SAND
 14.4 -21.3  6.22  0.47  0.64    31  1.35  0.28  1.83   5.9    64 SILTY CLAY
 15.1 -22.0  4.95  0.60  0.47    33  1.15  0.22  1.33   4.1    58 SILTY CLAY
 15.7 -22.6  3.85  0.20  0.68     9  0.96  0.17  0.93   2.8    14 MUD
 16.4 -23.3  2.41  7.44 -0.03   215  0.28  49.6 43.4 0.58 41.1  0.21   0.6   271 SAND
 17.1 -23.9  8.48  2.25  0.00   241  1.10  54.6 41.2 0.61 38.9  3.09   8.5   566 SILTY SAND
 17.7 -24.6  6.74  2.94 -0.01   262  0.85  61.1 42.2 0.64 40.0  1.99   5.2   566 SILTY SAND
 18.4 -25.3  4.79  3.09 -0.01   205  0.67  46.9 41.0 0.66 38.7  1.22   3.1   381 SILTY SAND
 19.0 -25.9  2.38  2.37  0.00    81  0.39  40.4 40.7 0.69 38.5  0.41   1.0    97 SILTY SAND
 19.7 -26.6  1.41  7.69 -0.07   161   137 SAND
 20.3 -27.2  6.00  2.52 -0.01   233  0.71  83.4 43.4 0.75 41.5  1.66   3.7   476 SILTY SAND
 21.0 -27.9  5.51  2.31 -0.01   205  0.67  79.9 43.1 0.78 41.2  1.50   3.3   400 SILTY SAND
 21.7 -28.5  4.74  2.25  0.00   177  0.57  78.0 43.0 0.80 41.2  1.17   2.4   322 SILTY SAND
 22.3 -29.2  4.10  2.52 -0.02   177  0.53  69.7 42.4 0.82 40.6  0.99   2.0   302 SILTY SAND
 23.0 -29.9  3.39  2.75 -0.02   166  0.37  86.0 43.9 0.87 42.3  0.54   1.1   256 SILTY SAND
 23.6 -30.5  3.38  2.33 -0.01   144  0.48  61.3 41.4 0.88 39.7  0.85   1.6   218 SILTY SAND
 24.3 -31.2  1.96  3.26 -0.05   120  0.25  69.3 42.8 0.92 41.2  0.26   0.5   131 SILTY SAND
 24.9 -31.8  2.15  2.66 -0.05   111   125 SILTY SAND
 25.6 -32.5  2.09  2.61 -0.03   110  0.32  61.5 41.5 0.96 39.9  0.42   0.7   120 SILTY SAND
 26.2 -33.1  2.39  2.64 -0.04   129  0.38  60.1 41.0 0.98 39.4  0.57   1.0   159 SILTY SAND
 26.9 -33.8  0.03  2.52 -3.08     1     1 MUD
 27.6 -34.4  1.75  2.34 -0.02    88  0.33  52.2 40.0 1.01 38.4  0.44   0.7    79 SILTY SAND
 28.2 -35.1  1.48  1.97 -0.04    64  0.29  55.7 40.5 1.04 38.9  0.33   0.5    54 SILTY SAND
 28.9 -35.8  1.42  2.56 -0.05    81  0.31  50.9 39.7 1.05 38.1  0.38   0.6    70 SILTY SAND
 29.5 -36.4  2.44  3.88 -0.02   217  0.45  50.2 39.0 1.08 37.4  0.84   1.3   277 SAND
 30.2 -37.1 10.19  0.58  0.52   140  1.86  1.14  8.58  12.7   352 SILTY CLAY
 30.8 -37.7 12.30  0.24  0.66    71  2.09  1.47 11.79  17.0   193 CLAY
 31.5 -38.4 15.05  0.27  0.68   101  2.36  1.94 16.54  23.3   291 CLAY
 32.2 -39.0 17.07  0.31  0.66   132  2.54  2.34 20.64  28.3   396 CLAY
 32.8 -39.7 17.84  0.29  0.67   135  2.60  2.53 22.67  30.4   409 CLAY
 33.5 -40.4 17.01  0.29  0.67   131  2.53  2.44 21.56  28.2   390 CLAY
 34.1 -41.0 19.52  0.26  0.64   139  2.74  2.98 27.36  35.0   435 CLAY
 34.8 -41.7 19.07  0.26  0.64   136  2.70  2.95 27.00  33.7   424 CLAY
 35.4 -42.3 18.38  0.26  0.66   137  2.65  2.88 26.06  31.8   420 CLAY
 36.1 -43.0 17.89  0.24  0.65   125  2.61  2.85 25.54  30.5   383 CLAY
 36.7 -43.6 15.27  0.26  0.66   116  2.38  2.39 20.37  23.8   335 CLAY
 37.4 -44.3 15.08  0.22  0.69   100  2.36  2.40 20.41  23.4   290 CLAY
 38.1 -44.9 14.76  0.23  0.68   104  2.33  2.38 20.14  22.6   299 CLAY
 38.7 -45.6 16.16  0.24  0.65   121  2.46  2.72 23.68  26.0   358 CLAY
 39.4 -46.3 16.16  0.24  0.65   126  2.46  2.78 24.15  26.0   373 CLAY
 40.0 -46.9 14.28  0.26  0.68   122  2.28  2.43 20.30  21.5   348 CLAY
 40.7 -47.6 13.29  0.23  0.73   103  2.19  2.27 18.50  19.2   285 CLAY
 41.3 -48.2 11.37  0.24  0.74    94  1.99  1.90 14.76  15.0   245 CLAY
 42.0 -48.9  9.84  0.20  0.71    69  1.82  1.61 11.99  12.0   172 CLAY
 42.7 -49.5  8.69  0.18  0.70    55  1.68  1.40 10.04   9.9   129 CLAY
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JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N240,904.4  E1,525,276.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN  SU  FACTOR = 1
SURF.ELEV.  = -22.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN  PHI FACTOR = 1
WATER DEPTH =  -7.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.31 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.67 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 43.3 -50.2  8930  9.97 12.80  7.93  0.30  0.64  9.92  0.00  0.00  0.00 10.18 12.16  8.24 1.636 113.6 1.031
 44.0 -50.9  9018 10.77 13.97  7.91  0.30  0.64  9.92  0.00  0.00  0.00 10.96 13.33  8.22 1.657 113.6 1.047
 44.6 -51.5  9107 12.53 18.05  9.27  0.30  0.64  9.92  0.00  0.00  0.00 12.60 17.41  9.57 1.678 119.2 1.065
 45.3 -52.2  9967 13.73 18.99 10.54  0.30  0.64  9.92  0.00  0.00  0.00 13.81 18.35 10.85 1.699 119.2 1.083
 45.9 -52.8 10143 14.36 19.70 11.24  0.30  0.64  9.92  0.00  0.00  0.00 14.44 19.06 11.55 1.721 119.2 1.100
 46.6 -53.5 10275 15.01 21.09 11.64  0.30  0.64  9.92  0.00  0.00  0.00 15.05 20.45 11.94 1.741 119.2 1.119
 47.2 -54.1 10893 15.65 21.61 11.89  0.30  0.64  9.92  0.00  0.00  0.00 15.70 20.97 12.19 1.762 119.2 1.137
 47.9 -54.8 11246 15.25 21.72 11.46  0.30  0.64  9.92  0.00  0.00  0.00 15.28 21.08 11.77 1.783 119.2 1.155
 48.6 -55.4 10937 15.16 20.21 12.27  0.30  0.64  9.92  0.00  0.00  0.00 15.25 19.58 12.57 1.804 119.2 1.173
 49.2 -56.1 11047 16.58 23.00 12.79  0.30  0.64  9.92  0.00  0.00  0.00 16.61 22.36 13.09 1.826 128.5 1.192
 49.9 -56.8 10562 15.95 21.45 12.73  0.30  0.64  9.92  0.00  0.00  0.00 16.03 20.82 13.03 1.847 119.2 1.212
 50.5 -57.4 11620 15.62 21.01 12.53  0.30  0.64  9.92  0.00  0.00  0.00 15.70 20.37 12.83 1.868 119.2 1.231
 51.2 -58.1 11775 17.07 23.26 13.13  0.30  0.64  9.92  0.00  0.00  0.00 17.11 22.62 13.44 1.889 128.5 1.250
 51.8 -58.7 11753 18.04 24.91 13.50  0.30  0.64  9.92  0.00  0.00  0.00 18.05 24.27 13.80 1.911 128.5 1.272
 52.5 -59.4 11113 17.61 24.50 13.54  0.30  0.64  9.92  0.00  0.00  0.00 17.62 23.87 13.84 1.931 128.5 1.292
 53.1 -60.0 11334 17.61 24.66 13.28  0.30  0.64  9.92  0.00  0.00  0.00 17.61 24.02 13.58 1.952 128.5 1.313
 53.8 -60.7 11819 18.20 25.35 13.87  0.30  0.64  9.92  0.00  0.00  0.00 18.19 24.71 14.18 1.973 128.5 1.334
 54.5 -61.4 12238 17.50 24.25 13.47  0.30  0.64  9.92  0.00  0.00  0.00 17.51 23.62 13.77 1.994 128.5 1.356
 55.1 -62.0 13406 17.08 23.20 13.29  0.30  0.64  9.92  0.00  0.00  0.00 17.12 22.56 13.59 2.016 128.5 1.377
 55.8 -62.7 13649 18.34 25.33 14.04  0.30  0.64  9.92  0.00  0.00  0.00 18.34 24.69 14.34 2.037 128.5 1.398
 56.4 -63.3 14178 18.12 25.13 14.03  0.30  0.64  9.92  0.00  0.00  0.00 18.12 24.49 14.33 2.058 128.5 1.419
 57.1 -64.0 13583 16.99 23.18 13.33  0.30  0.64  9.92  0.00  0.00  0.00 17.03 22.54 13.63 2.079 119.2 1.439
 57.7 -64.6 14685 16.54 22.17 13.15  0.30  0.64  9.92  0.00  0.00  0.00 16.61 21.54 13.46 2.099 119.2 1.456
 58.4 -65.3 15170 16.15 21.14 13.10  0.30  0.64  9.92  0.00  0.00  0.00 16.26 20.50 13.40 2.121 119.2 1.475
 59.1 -65.9 15501 16.38 21.26 13.18  0.30  0.64  9.92  0.00  0.00  0.00 16.48 20.62 13.48 2.142 119.2 1.493
 59.7 -66.6 16097 17.73 23.65 13.94  0.30  0.64  9.92  0.00  0.00  0.00 17.78 23.01 14.24 2.163 128.5 1.513
 60.4 -67.3 16273 19.71 26.88 13.31  0.30  0.64  9.92  0.00  0.00  0.00 19.70 26.25 13.61 2.184 128.5 1.534



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-206             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N240,904.4  E1,525,276.0
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN SU  FACTOR = 1
SURF.ELEV.  = -22.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN PHI FACTOR = 1
WATER DEPTH =  -7.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.31 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.67 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 43.3 -50.2  8.28  0.23  0.77    69  1.63  1.34  9.47   9.2   159 CLAY
 44.0 -50.9  8.89  0.25  0.70    82  1.71  1.48 10.73  10.2   195 CLAY
 44.6 -51.5 10.26  0.44  0.72   167  1.87  1.81 13.65  12.8   422 SILTY CLAY
 45.3 -52.2 11.19  0.37  0.76   158  1.97  2.05 15.89  14.7   410 SILTY CLAY
 45.9 -52.8 11.55  0.36  0.77   161  2.01  2.17 16.98  15.4   423 SILTY CLAY
 46.6 -53.5 11.90  0.40  0.77   187  2.05  2.29 18.08  16.2   499 SILTY CLAY
 47.2 -54.1 12.26  0.38  0.75   183  2.08  2.41 19.24  16.9   493 SILTY CLAY
 47.9 -54.8 11.69  0.43  0.74   201  2.02  2.31 18.13  15.7   532 SILTY CLAY
 48.6 -55.4 11.47  0.32  0.80   150  2.00  2.29 17.88  15.2   394 CLAY
 49.2 -56.1 12.39  0.39  0.76   199  2.10  2.57 20.53  17.2   540 SILTY CLAY
 49.9 -56.8 11.70  0.34  0.79   166  2.03  2.42 19.06  15.7   441 CLAY
 50.5 -57.4 11.24  0.34  0.79   162  1.98  2.34 18.19  14.8   423 CLAY
 51.2 -58.1 12.18  0.36  0.76   191  2.08  2.63 20.92  16.7   514 SILTY CLAY
 51.8 -58.7 12.69  0.39  0.74   216  2.13  2.82 22.71  17.9   589 SILTY CLAY
 52.5 -59.4 12.14  0.40  0.76   217  2.07  2.70 21.53  16.7   582 SILTY CLAY
 53.1 -60.0 11.92  0.41  0.74   222  2.05  2.69 21.28  16.2   593 SILTY CLAY
 53.8 -60.7 12.15  0.40  0.75   227  2.07  2.80 22.27  16.7   608 SILTY CLAY
 54.5 -61.4 11.44  0.39  0.76   212  2.00  2.64 20.61  15.2   556 SILTY CLAY
 55.1 -62.0 10.97  0.36  0.77   189  1.95  2.55 19.60  14.2   489 SILTY CLAY
 55.8 -62.7 11.66  0.39  0.75   220  2.02  2.79 21.89  15.7   583 SILTY CLAY
 56.4 -63.3 11.32  0.40  0.76   221  1.99  2.72 21.20  14.9   578 SILTY CLAY
 57.1 -64.0 10.39  0.37  0.77   191  1.88  2.48 18.80  13.1   485 SILTY CLAY
 57.7 -64.6  9.96  0.34  0.78   171  1.83  2.38 17.82  12.2   427 CLAY
 58.4 -65.3  9.58  0.30  0.80   147  1.79  2.30 16.99  11.5   362 CLAY
 59.1 -65.9  9.61  0.29  0.79   143  1.79  2.34 17.27  11.6   353 CLAY
 59.7 -66.6 10.32  0.33  0.77   182  1.88  2.59 19.58  12.9   459 CLAY
 60.4 -67.3 11.42  0.37  0.65   228  2.00  2.98 23.24  15.1   596 SILTY CLAY
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-207             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N242,819.3  E1,524,861.6
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.64 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -7.5   375  0.57  2.61 -0.13  0.27  0.64  9.92  0.00  0.00  0.00  0.79  1.97  0.15 0.232 107.3 0.016
  1.3  -8.2  1808  1.21  4.90 -0.04  0.27  0.64  9.92  0.00  0.00  0.00  1.35  4.26  0.23 0.254 107.3 0.029
  2.0  -8.9  3308  2.39  8.83  0.01  0.27  0.64  9.92  0.00  0.00  0.00  2.39  8.20  0.28 0.275 113.6 0.045
  2.6  -9.5   992  2.28  8.83  0.06  0.27  0.64  9.92  0.00  0.00  0.00  2.27  8.20  0.33 0.295 113.6 0.061
  3.3 -10.2   772  1.20  5.32  0.03  0.27  0.64  9.92  0.00  0.00  0.00  1.32  4.69  0.30 0.316 113.6 0.077
  3.9 -10.8  3352  3.18 10.61  0.09  0.27  0.64  9.92  0.00  0.00  0.00  3.13  9.97  0.37 0.337 119.2 0.094
  4.6 -11.5  3175  1.51  7.90  0.06  0.27  0.64  9.92  0.00  0.00  0.00  1.51  7.27  0.33 0.359 113.6 0.112
  5.2 -12.1  2977  1.50  6.79  0.09  0.27  0.64  9.92  0.00  0.00  0.00  1.56  6.15  0.37 0.380 113.6 0.127
  5.9 -12.8  1918  2.00  3.49  0.89  0.27  0.64  9.92  0.00  0.00  0.00  2.24  2.85  1.16 0.401 101.1 0.142
  6.6 -13.5  2337  1.83  3.18  0.76  0.27  0.64  9.92  0.00  0.00  0.00  2.08  2.55  1.03 0.422 101.1 0.153
  7.2 -14.1  2117  0.82  3.81  0.13  0.27  0.64  9.92  0.00  0.00  0.00  0.99  3.17  0.40 0.444 107.3 0.167
  7.9 -14.8  3506  0.91  3.51  0.15  0.27  0.64  9.92  0.00  0.00  0.00  1.10  2.87  0.42 0.465 107.3 0.181
  8.5 -15.4  3726  0.77  3.46  0.11  0.27  0.64  9.92  0.00  0.00  0.00  0.96  2.82  0.39 0.485 107.3 0.195
  9.2 -16.1  2139  0.78  3.11  0.17  0.27  0.64  9.92  0.00  0.00  0.00  0.98  2.47  0.44 0.506 107.3 0.209
  9.8 -16.7  1389  0.92  3.28  0.23  0.27  0.64  9.92  0.00  0.00  0.00  1.12  2.64  0.50 0.527 107.3 0.223
 10.5 -17.4  4675  0.81  4.24  0.23  0.27  0.64  9.92  0.00  0.00  0.00  0.96  3.60  0.50 0.549 107.3 0.237
 11.2 -18.0  9085  5.85 17.71  0.30  0.27  0.64  9.92  0.00  0.00  0.00  5.57 17.07  0.57 0.570 125.4 0.254
 11.8 -18.7  8225  5.49 15.51  0.32  0.27  0.64  9.92  0.00  0.00  0.00  5.30 14.88  0.60 0.591 125.4 0.275
 12.5 -19.4  8974  8.21 31.23  0.38  0.27  0.64  9.92  0.00  0.00  0.00  7.37 30.59  0.65 0.612 125.4 0.294
 13.1 -20.0  7916  6.32 20.58  0.37  0.27  0.64  9.92  0.00  0.00  0.00  5.92 19.94  0.64 0.633 125.4 0.314
 13.8 -20.7  4697  2.54  8.35  0.34  0.27  0.64  9.92  0.00  0.00  0.00  2.57  7.72  0.62 0.655 113.6 0.333
 14.4 -21.3  3638  1.92  5.28  0.63  0.27  0.64  9.92  0.00  0.00  0.00  2.07  4.65  0.90 0.675 113.6 0.349
 15.1 -22.0  6769  1.96  4.59  1.04  0.27  0.64  9.92  0.00  0.00  0.00  2.15  3.96  1.32 0.696 101.1 0.363
 15.7 -22.6  6725  1.17  4.57  0.40  0.27  0.64  9.92  0.00  0.00  0.00  1.32  3.94  0.67 0.717 107.3 0.376
 16.4 -23.3 11885  2.42 12.06  0.40  0.27  0.64  9.92  0.00  0.00  0.00  2.26 11.42  0.67 0.739 113.6 0.392
 17.1 -23.9 11268  5.78 17.59  0.49  0.27  0.64  9.92  0.00  0.00  0.00  5.51 16.95  0.76 0.760 125.4 0.409
 17.7 -24.6  8048  5.89 18.16  0.51  0.27  0.64  9.92  0.00  0.00  0.00  5.60 17.52  0.78 0.781 125.4 0.429
 18.4 -25.3  6637  4.06 12.39  0.52  0.27  0.64  9.92  0.00  0.00  0.00  3.96 11.76  0.79 0.802 119.2 0.449
 19.0 -25.9  4586  3.04  8.69  0.53  0.27  0.64  9.92  0.00  0.00  0.00  3.07  8.05  0.80 0.823 113.6 0.466
 19.7 -26.6  3881  2.26  5.02  0.95  0.27  0.64  9.92  0.00  0.00  0.00  2.43  4.38  1.22 0.845 107.3 0.480
 20.3 -27.2  5314  1.92  4.06  0.78  0.27  0.64  9.92  0.00  0.00  0.00  2.13  3.42  1.05 0.865 101.1 0.494
 21.0 -27.9  6284  1.81  3.67  0.70  0.27  0.64  9.92  0.00  0.00  0.00  2.03  3.04  0.97 0.886 101.1 0.505
 21.7 -28.5  8048  2.50  9.54  0.60  0.27  0.64  9.92  0.00  0.00  0.00  2.46  8.91  0.87 0.907 113.6 0.520
 22.3 -29.2  8577  4.42 13.45  0.65  0.27  0.64  9.92  0.00  0.00  0.00  4.28 12.81  0.92 0.928 119.2 0.537
 23.0 -29.9  7718  4.69 13.55  0.65  0.27  0.64  9.92  0.00  0.00  0.00  4.56 12.91  0.92 0.950 119.2 0.555
 23.6 -30.5  7695  5.35 15.37  0.67  0.27  0.64  9.92  0.00  0.00  0.00  5.16 14.73  0.94 0.971 119.2 0.573
 24.3 -31.2  8842  6.17 18.65  0.69  0.27  0.64  9.92  0.00  0.00  0.00  5.87 18.01  0.96 0.992 125.4 0.592
 24.9 -31.8  8820  6.14 17.84  0.70  0.27  0.64  9.92  0.00  0.00  0.00  5.87 17.21  0.97 1.013 125.4 0.613
 25.6 -32.5 10143  5.55 14.78  0.74  0.27  0.64  9.92  0.00  0.00  0.00  5.41 14.15  1.01 1.035 119.2 0.632
 26.2 -33.1 11025  1.20  3.11  0.70  0.27  0.64  9.92  0.00  0.00  0.00  1.42  2.47  0.97 1.055 107.3 0.647
 26.9 -33.8  9900  3.75 10.03  0.78  0.27  0.64  9.92  0.00  0.00  0.00  3.75  9.40  1.05 1.076 119.2 0.664
 27.6 -34.4  9614  3.11  8.91  0.79  0.27  0.64  9.92  0.00  0.00  0.00  3.14  8.27  1.06 1.097 113.6 0.681
 28.2 -35.1  9923  3.09  8.93  0.80  0.27  0.64  9.92  0.00  0.00  0.00  3.11  8.29  1.08 1.118 113.6 0.697
 28.9 -35.8  8996  3.47  9.80  0.84  0.27  0.64  9.92  0.00  0.00  0.00  3.47  9.17  1.11 1.140 119.2 0.714
 29.5 -36.4  7387  3.65 10.04  0.80  0.27  0.64  9.92  0.00  0.00  0.00  3.65  9.41  1.08 1.161 119.2 0.732
 30.2 -37.1  6064  2.85  8.18  0.88  0.27  0.64  9.92  0.00  0.00  0.00  2.90  7.55  1.15 1.182 113.6 0.750
 30.8 -37.7  7651  3.31  9.05  0.90  0.27  0.64  9.92  0.00  0.00  0.00  3.34  8.41  1.17 1.203 113.6 0.765
 31.5 -38.4  7740  4.82 12.63  0.91  0.27  0.64  9.92  0.00  0.00  0.00  4.75 12.00  1.18 1.225 119.2 0.783
 32.2 -39.0  8136  4.75 13.04  0.93  0.27  0.64  9.92  0.00  0.00  0.00  4.66 12.40  1.20 1.245 119.2 0.801
 32.8 -39.7  8732  5.25 14.37  0.91  0.27  0.64  9.92  0.00  0.00  0.00  5.12 13.73  1.18 1.266 119.2 0.818
 33.5 -40.4  9945  6.26 15.92  0.99  0.27  0.64  9.92  0.00  0.00  0.00  6.10 15.28  1.26 1.287 125.4 0.838
 33.8 -40.7 22050  4.70 10.54  1.12  0.27  0.64  9.92  0.00  0.00  0.00  4.72  9.91  1.39 1.298 113.6 0.847



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-207             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N242,819.3  E1,524,861.6
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -6.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -6.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.27 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.64 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -7.5 35.58  2.13 -0.15    41   152 SILTY SAND
  1.3  -8.2 36.65  2.67 -0.02   101   377 SILTY SAND
  2.0  -8.9 47.07  2.75  0.00   201  5.56  31.5 45.2 0.07 40.1  9.05 201.9   800 SILTY SAND
  2.6  -9.5 32.31  3.01  0.02   206  4.13   6.6 35.7 0.09 29.4  8.83 144.9   743 SILTY SAND
  3.3 -10.2 12.91  3.39 -0.01   117  1.76   6.8 37.2 0.13 31.6  1.69  21.9   322 SAND
  3.9 -10.8 29.65  2.45  0.01   237  3.62  30.5 41.9 0.16 37.5  8.79  93.4   837 SILTY SAND
  4.6 -11.5 10.36  4.99 -0.02   199  1.13  33.7 45.2 0.19 41.4  1.08   9.6   506 SAND
  5.2 -12.1  9.23  3.91 -0.01   160  1.06  31.4 44.2 0.22 40.6  1.05   8.3   387 SAND
  5.9 -12.8 13.05  0.33  0.41    21  2.16  0.32  2.64  18.7    57 CLAY
  6.6 -13.5 10.77  0.29  0.37    17  1.93  0.28  2.12  13.8    42 CLAY
  7.2 -14.1  3.30  3.97 -0.08    76  0.40  23.9 43.0 0.28 39.6  0.20   1.2   116 SAND
  7.9 -14.8  3.49  2.82 -0.07    62  0.25  39.8 46.0 0.31 43.0  0.10   0.6    97 SILTY SAND
  8.5 -15.4  2.41  3.97 -0.21    65    81 SAND
  9.2 -16.1  2.28  3.13 -0.14    52  0.32  24.5 42.1 0.34 39.0  0.16   0.7    63 SILTY SAND
  9.8 -16.7  2.65  2.58 -0.04    53  0.49  15.7 38.4 0.37 34.9  0.33   1.5    69 SILTY SAND
 10.5 -17.4  1.73  6.42 -0.12    92    90 SAND
 11.2 -18.0 19.67  2.30  0.00   399  2.35  90.0 43.5 0.43 40.8  9.93  39.0  1253 SILTY SAND
 11.8 -18.7 17.19  2.03  0.00   332  2.08  81.1 43.0 0.46 40.4  8.39  30.6  1000 SILTY SAND
 12.5 -19.4 22.96  3.43  0.01   806  2.82  83.5 41.8 0.49 39.1 16.70  56.7  2648 SAND
 13.1 -20.0 16.81  2.65  0.00   487  2.07  76.1 42.0 0.52 39.5  9.62  30.6  1455 SILTY SAND
 13.8 -20.7  5.74  2.70 -0.02   179  0.73  49.9 42.2 0.55 39.7  1.28   3.8   359 SILTY SAND
 14.4 -21.3  4.00  1.85  0.16    90  0.57  39.5 41.1 0.57 38.6  0.77   2.2   146 SILTY SAND
 15.1 -22.0  4.00  1.25  0.43    63  0.37  75.6 45.1 0.62 43.0  0.42   1.1   100 SANDY SILT
 15.7 -22.6  1.59  4.38 -0.08    91    82 SAND
 16.4 -23.3  3.88  6.04 -0.05   318   533 SAND
 17.1 -23.9 11.61  2.41  0.00   397  1.35 116.6 44.0 0.69 42.1  5.45  13.3  1049 SILTY SAND
 17.7 -24.6 11.21  2.48  0.00   413  1.41  79.7 41.7 0.71 39.7  6.04  14.1  1079 SILTY SAND
 18.4 -25.3  7.05  2.47  0.00   270  0.91  68.8 41.8 0.75 39.8  2.60   5.8   591 SILTY SAND
 19.0 -25.9  4.83  2.21 -0.01   172  0.70  48.2 40.1 0.76 38.1  1.53   3.3   316 SILTY SAND
 19.7 -26.6  3.31  1.23  0.24    68  0.53  42.3 39.6 0.78 37.6  0.89   1.9    96 SANDY SILT
 20.3 -27.2  2.56  1.02  0.15    45  0.69  0.73   1.5    51 SILT
 21.0 -27.9  2.26  0.88  0.07    35  0.61  0.62   1.2    35 CLAYEY SILT
 21.7 -28.5  2.99  4.15 -0.03   223  0.29  90.7 44.4 0.89 42.8  0.35   0.7   325 SAND
 22.3 -29.2  6.24  2.54  0.00   295  0.77  90.9 42.7 0.90 41.0  2.32   4.3   615 SILTY SAND
 23.0 -29.9  6.51  2.31 -0.01   290  0.85  80.3 41.6 0.92 39.9  2.82   5.1   611 SILTY SAND
 23.6 -30.5  7.31  2.28 -0.01   332  0.97  78.4 41.0 0.95 39.3  3.75   6.5   735 SILTY SAND
 24.3 -31.2  8.22  2.49 -0.01   422  1.07  89.5 41.3 0.98 39.7  4.73   8.0   979 SILTY SAND
 24.9 -31.8  7.93  2.33 -0.01   394  1.04  89.4 41.2 1.01 39.6  4.60   7.5   900 SILTY SAND
 25.6 -32.5  6.93  2.00  0.00   303  0.87 106.1 42.4 1.05 40.9  3.41   5.4   654 SILTY SAND
 26.2 -33.1  0.57  2.87 -0.23    37    31 SILTY SAND
 26.9 -33.8  4.03  2.11 -0.01   196  0.47 109.0 43.4 1.12 42.1  1.11   1.7   325 SILTY SAND
 27.6 -34.4  3.00  2.51 -0.02   179  0.33 107.8 43.7 1.15 42.5  0.58   0.9   252 SILTY SAND
 28.2 -35.1  2.86  2.59 -0.02   180  0.31 111.7 43.9 1.18 42.7  0.52   0.7   247 SILTY SAND
 28.9 -35.8  3.26  2.45 -0.01   197  0.41  99.9 42.7 1.20 41.5  0.89   1.2   293 SILTY SAND
 29.5 -36.4  3.40  2.31 -0.03   199  0.50  80.8 41.1 1.21 39.8  1.23   1.7   303 SILTY SAND
 30.2 -37.1  2.29  2.70 -0.02   161  0.39  68.1 40.3 1.23 39.0  0.75   1.0   192 SILTY SAND
 30.8 -37.7  2.79  2.38 -0.02   176  0.41  85.2 41.4 1.27 40.2  0.89   1.2   236 SILTY SAND
 31.5 -38.4  4.51  2.06 -0.01   252  0.66  81.8 40.3 1.28 39.1  2.27   2.9   442 SILTY SAND
 32.2 -39.0  4.26  2.27 -0.01   269  0.61  86.9 40.6 1.33 39.4  2.06   2.6   461 SILTY SAND
 32.8 -39.7  4.70  2.24 -0.02   299  0.67  92.4 40.7 1.36 39.6  2.47   3.0   540 SILTY SAND
 33.5 -40.4  5.74  1.91 -0.01   318  0.78 103.5 40.9 1.39 39.8  3.55   4.2   631 SILTY SAND
 33.8 -40.7  4.04  1.51  0.03   180  0.14 248.0 47.8 1.47 47.0  0.19   0.2   292 SANDY SILT
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-208             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N246,667.7  E1,523,051.1--Tore membrane at 3.6 and
SNDG.BY : R. Failmezger SNDG. DATE: 6/22/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/22/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -8.5 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -8.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.28 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.68 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -9.2    88  0.16  1.31  0.02  0.28  0.68  9.92  0.00  0.00  0.00  0.43  0.63  0.30 0.295  94.8 0.016
  1.3  -9.8   970  0.64  3.62  0.05  0.28  0.68  9.92  0.00  0.00  0.00  0.81  2.94  0.33 0.316 107.3 0.028
  2.0 -10.5  2007  1.00  5.35  0.06  0.28  0.68  9.92  0.00  0.00  0.00  1.12  4.67  0.34 0.337 107.3 0.042
  2.6 -11.2  1852  2.06  7.05  0.11  0.28  0.68  9.92  0.00  0.00  0.00  2.14  6.37  0.40 0.359 113.6 0.057
  3.3 -11.8  1411  1.47  6.14  0.09  0.28  0.68  9.92  0.00  0.00  0.00  1.57  5.46  0.38 0.380 113.6 0.073
  3.9 -12.5   684  0.78  2.99  0.07  0.28  0.68  9.92  0.00  0.00  0.00  1.00  2.31  0.35 0.401 107.3 0.088
  4.6 -13.1   992  0.80  3.83  0.09  0.28  0.68  9.92  0.00  0.00  0.00  0.98  3.15  0.38 0.422 107.3 0.102
  5.2 -13.8  1808  0.67  3.23  0.11  0.28  0.68  9.92  0.00  0.00  0.00  0.87  2.55  0.40 0.444 107.3 0.116
  5.9 -14.4  2205  0.97  3.78  0.06  0.28  0.68  9.92  0.00  0.00  0.00  1.16  3.10  0.34 0.465 107.3 0.131
  6.6 -15.1  2315  0.86  3.69  0.14  0.28  0.68  9.92  0.00  0.00  0.00  1.04  3.01  0.42 0.485 107.3 0.144
  7.2 -15.7  2337  0.67  2.77  0.19  0.28  0.68  9.92  0.00  0.00  0.00  0.90  2.09  0.47 0.506 107.3 0.159
  7.9 -16.4  1477  0.90  3.11  0.23  0.28  0.68  9.92  0.00  0.00  0.00  1.12  2.43  0.51 0.527 107.3 0.172
  8.5 -17.1  1235  1.02  3.72  0.24  0.28  0.68  9.92  0.00  0.00  0.00  1.22  3.04  0.52 0.549 107.3 0.187
  9.2 -17.7  2161  1.23  7.85  0.28  0.28  0.68  9.92  0.00  0.00  0.00  1.23  7.17  0.56 0.570 113.6 0.201
  9.8 -18.4  3175  2.11  5.40  0.26  0.28  0.68  9.92  0.00  0.00  0.00  2.28  4.72  0.54 0.591 107.3 0.217
 10.5 -19.0  5292  3.75 15.61  0.31  0.28  0.68  9.92  0.00  0.00  0.00  3.49 14.93  0.60 0.612 119.2 0.233
 11.2 -19.7  6527  5.21 18.76  0.35  0.28  0.68  9.92  0.00  0.00  0.00  4.87 18.08  0.64 0.633 125.4 0.253
 12.1 -20.7  6791  6.20 20.01  0.39  0.28  0.58  9.92  0.00  0.00  0.00  5.84 19.43  0.67 0.665 125.4 0.282
 12.5 -21.0  6615  5.08 16.60  0.41  0.28  0.58  9.92  0.00  0.00  0.00  4.83 16.01  0.69 0.675 119.2 0.292
 13.1 -21.7  5843  4.80 16.42  0.40  0.28  0.58  9.92  0.00  0.00  0.00  4.55 15.84  0.68 0.696 119.2 0.310
 13.8 -22.3  2558  2.13  4.30  0.63  0.28  0.58  9.92  0.00  0.00  0.00  2.35  3.72  0.91 0.717 101.1 0.325
 14.4 -23.0  4631  2.07  3.80  1.22  0.28  0.58  9.92  0.00  0.00  0.00  2.31  3.22  1.50 0.739 101.1 0.337
 15.1 -23.6  7277  2.37  8.89  0.45  0.28  0.58  9.92  0.00  0.00  0.00  2.37  8.31  0.73 0.760 113.6 0.352
 15.7 -24.3  8754  3.37 10.84  0.48  0.28  0.58  9.92  0.00  0.00  0.00  3.32 10.25  0.76 0.781 119.2 0.369
 16.4 -24.9  6813  2.36  6.91  0.47  0.28  0.58  9.92  0.00  0.00  0.00  2.45  6.33  0.75 0.802 113.6 0.385
 17.1 -25.6  4167  1.94  3.71  0.82  0.28  0.58  9.92  0.00  0.00  0.00  2.18  3.12  1.11 0.823 101.1 0.400
 17.7 -26.2  2977  1.53  4.11  0.58  0.28  0.58  9.92  0.00  0.00  0.00  1.73  3.53  0.87 0.845 107.3 0.412
 18.4 -26.9  5270  3.54 11.06  0.55  0.28  0.58  9.92  0.00  0.00  0.00  3.49 10.47  0.84 0.865 119.2 0.429
 19.0 -27.6  7453  4.00 12.36  0.58  0.28  0.58  9.92  0.00  0.00  0.00  3.90 11.78  0.87 0.886 119.2 0.447
 19.7 -28.2  7210  3.57 12.21  0.62  0.28  0.58  9.92  0.00  0.00  0.00  3.47 11.63  0.90 0.907 119.2 0.465
 20.3 -28.9  6902  3.41 11.13  0.63  0.28  0.58  9.92  0.00  0.00  0.00  3.35 10.54  0.91 0.928 119.2 0.483
 21.0 -29.5  6240  4.10 12.89  0.65  0.28  0.58  9.92  0.00  0.00  0.00  3.99 12.31  0.93 0.950 119.2 0.501
 21.7 -30.2  5998  3.13  9.39  0.66  0.28  0.58  9.92  0.00  0.00  0.00  3.14  8.80  0.94 0.971 119.2 0.520
 22.3 -30.8  8004  3.49 10.86  0.69  0.28  0.58  9.92  0.00  0.00  0.00  3.45 10.27  0.97 0.992 119.2 0.538
 23.0 -31.5  8004  3.11  9.64  0.70  0.28  0.58  9.92  0.00  0.00  0.00  3.11  9.05  0.98 1.013 119.2 0.555
 23.6 -32.2  8423  3.17 10.53  0.71  0.28  0.58  9.92  0.00  0.00  0.00  3.13  9.95  0.99 1.035 119.2 0.574
 24.3 -32.8  8732  3.08 10.23  0.74  0.28  0.58  9.92  0.00  0.00  0.00  3.05  9.65  1.02 1.055 119.2 0.592
 24.9 -33.5  8622  3.36 10.07  0.76  0.28  0.58  9.92  0.00  0.00  0.00  3.35  9.49  1.04 1.076 119.2 0.610
 25.6 -34.1  8159  3.05  9.27  0.78  0.28  0.58  9.92  0.00  0.00  0.00  3.06  8.69  1.06 1.097 113.6 0.627
 26.2 -34.8  8247  2.99  9.03  0.80  0.28  0.58  9.92  0.00  0.00  0.00  3.01  8.45  1.09 1.118 113.6 0.643
 26.9 -35.4  8555  3.36 10.57  0.84  0.28  0.58  9.92  0.00  0.00  0.00  3.33  9.98  1.12 1.140 119.2 0.660
 27.6 -36.1  8930  4.06 11.94  0.87  0.28  0.58  9.92  0.00  0.00  0.00  3.99 11.36  1.15 1.161 119.2 0.679
 28.2 -36.7  9129  4.08 12.29  0.89  0.28  0.58  9.92  0.00  0.00  0.00  4.00 11.70  1.17 1.182 119.2 0.696
 28.9 -37.4  9107  4.97 13.60  0.93  0.28  0.58  9.92  0.00  0.00  0.00  4.87 13.02  1.21 1.203 119.2 0.715
 29.5 -38.1  9217  4.67 13.57  0.94  0.28  0.58  9.92  0.00  0.00  0.00  4.55 12.99  1.22 1.225 119.2 0.733
 30.2 -38.7  9151  3.92 12.01  0.92  0.28  0.58  9.92  0.00  0.00  0.00  3.83 11.42  1.20 1.245 119.2 0.751
 30.8 -39.4 10319  4.69 14.25  0.96  0.28  0.58  9.92  0.00  0.00  0.00  4.53 13.67  1.24 1.266 119.2 0.769
 31.5 -40.0 11091  5.48 15.83  1.00  0.28  0.58  9.92  0.00  0.00  0.00  5.29 15.24  1.28 1.287 119.2 0.787
 32.2 -40.7 11664  5.83 16.11  1.02  0.28  0.58  9.92  0.00  0.00  0.00  5.64 15.52  1.31 1.308 119.2 0.805
 32.8 -41.3 11510  5.17 14.33  1.01  0.28  0.58  9.92  0.00  0.00  0.00  5.03 13.75  1.29 1.330 119.2 0.824
 33.5 -42.0 10893  4.74 12.65  1.05  0.28  0.58  9.92  0.00  0.00  0.00  4.67 12.07  1.34 1.351 119.2 0.841
 34.1 -42.7 10871  4.22 13.18  1.04  0.28  0.58  9.92  0.00  0.00  0.00  4.09 12.59  1.33 1.372 119.2 0.859
 34.8 -43.3 11532  4.27 12.26  1.10  0.28  0.58  9.92  0.00  0.00  0.00  4.20 11.67  1.38 1.393 119.2 0.878
 35.4 -44.0 11775  4.50 12.04  1.10  0.28  0.58  9.92  0.00  0.00  0.00  4.45 11.45  1.38 1.414 119.2 0.896
 36.1 -44.6 12105  4.87 13.09  1.13  0.28  0.58  9.92  0.00  0.00  0.00  4.78 12.51  1.41 1.436 119.2 0.914
 36.7 -45.3  9504  4.33 11.60  1.14  0.28  0.58  9.92  0.00  0.00  0.00  4.29 11.01  1.42 1.456 119.2 0.932
 37.4 -45.9 10650  3.61 11.40  1.14  0.28  0.58  9.92  0.00  0.00  0.00  3.55 10.82  1.42 1.477 119.2 0.950
 38.1 -46.6 11995  5.56 16.42  1.21  0.28  0.58  9.92  0.00  0.00  0.00  5.35 15.84  1.49 1.498 119.2 0.968
 38.7 -47.2 12061  5.27 14.82  1.23  0.28  0.58  9.92  0.00  0.00  0.00  5.12 14.24  1.51 1.520 119.2 0.987
 39.4 -47.9 10386  5.99 16.28  1.26  0.28  0.58  9.92  0.00  0.00  0.00  5.80 15.69  1.55 1.541 119.2 1.004
 40.0 -48.6 10011  2.35  8.18  1.09  0.28  0.58  9.92  0.00  0.00  0.00  2.38  7.60  1.37 1.562 113.6 1.022
 40.7 -49.2  8974  5.01  8.49  2.00  0.28  0.58  9.92  0.00  0.00  0.00  5.17  7.90  2.29 1.583 113.6 1.038
 41.3 -49.9  8445  8.64 12.74  5.60  0.28  0.58  9.92  0.00  0.00  0.00  8.77 12.15  5.88 1.604 113.6 1.053
 42.0 -50.5  9283 10.91 15.17  8.00  0.28  0.58  9.92  0.00  0.00  0.00 11.02 14.58  8.28 1.626 119.2 1.071
 42.7 -51.2 10430 11.15 15.04  8.51  0.28  0.58  9.92  0.00  0.00  0.00 11.29 14.46  8.79 1.646 119.2 1.089



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-208             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N246,667.7  E1,523,051.1--Tore membrane at 3.6 and
SNDG.BY : R. Failmezger SNDG. DATE: 6/22/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/22/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -8.5 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -8.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.28 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.68 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -9.2  8.53  1.48  0.05     7  1.21   1.0 38.1 0.02 29.6  0.16   9.9    16 MUD
  1.3  -9.8 18.06  4.25  0.03    74   226 SAND
  2.0 -10.5 18.58  4.57  0.01   123  1.92  21.0 47.6 0.07 42.9  1.12  26.7   380 SAND
  2.6 -11.2 31.24  2.38  0.02   147  3.83  16.3 41.4 0.09 36.0  6.02 105.9   525 SILTY SAND
  3.3 -11.8 16.28  3.27  0.00   135  2.05  13.3 40.9 0.13 35.8  2.19  30.0   400 SILTY SAND
  3.9 -12.5  6.83  2.17 -0.08    45  1.01   6.9 37.8 0.15 32.6  0.60   6.7    97 SILTY SAND
  4.6 -13.1  5.48  3.87 -0.08    75  0.78  10.5 40.1 0.17 35.4  0.42   4.1   149 SAND
  5.2 -13.8  3.67  3.93 -0.11    58  0.38  20.5 44.3 0.20 40.6  0.14   1.1    95 SAND
  5.9 -14.4  5.34  2.79 -0.17    67  0.61  24.2 43.9 0.22 40.2  0.37   2.8   132 SILTY SAND
  6.6 -15.1  3.87  3.51 -0.12    68   114 SAND
  7.2 -15.7  2.44  3.09 -0.10    42  0.21  26.9 44.8 0.27 41.5  0.05   0.4    53 SILTY SAND
  7.9 -16.4  3.41  2.23 -0.03    46  0.53  16.4 40.2 0.28 36.5  0.32   1.9    69 SILTY SAND
  8.5 -17.1  3.59  2.72 -0.04    63  0.61  13.5 38.2 0.30 34.4  0.44   2.3   100 SILTY SAND
  9.2 -17.7  3.27  8.99 -0.01   206  0.45  24.1 41.8 0.33 38.5  0.29   1.4   315 SAND
  9.8 -18.4  7.76  1.45 -0.03    85  1.00  32.7 41.5 0.37 38.4  1.53   7.1   191 SANDY SILT
 10.5 -19.0 12.33  3.98 -0.01   397  1.50  53.1 42.7 0.39 39.8  3.77  16.2  1071 SAND
 11.2 -19.7 16.77  3.13  0.00   458  2.06  63.2 42.2 0.42 39.4  7.60  30.2  1372 SILTY SAND
 12.1 -20.7 18.31  2.63  0.00   472  2.28  63.5 41.3 0.47 38.6 10.47  37.1  1449 SILTY SAND
 12.5 -21.0 14.24  2.69  0.00   388  1.76  64.6 42.0 0.49 39.4  6.45  22.1  1100 SILTY SAND
 13.1 -21.7 12.42  2.93  0.00   392  1.57  56.9 41.4 0.51 38.8  5.40  17.4  1060 SILTY SAND
 13.8 -22.3  5.01  0.84  0.12    48  1.16  1.36   4.2    86 CLAYEY SILT
 14.4 -23.0  4.65  0.58  0.49    31  1.10  0.21  1.25   3.7    54 SILTY CLAY
 15.1 -23.6  4.58  3.69 -0.02   206  0.42  80.8 45.4 0.61 43.4  0.51   1.5   376 SAND
 15.7 -24.3  6.90  2.72 -0.01   240  0.73  94.8 45.0 0.63 43.0  1.51   4.1   522 SILTY SAND
 16.4 -24.9  4.29  2.34 -0.03   135  0.45  75.5 44.5 0.66 42.5  0.61   1.6   232 SILTY SAND
 17.1 -25.6  3.39  0.70  0.21    32  0.87  0.91   2.3    46 CLAYEY SILT
 17.7 -26.2  2.15  2.03  0.03    63  0.40  33.7 39.6 0.68 37.3  0.41   1.0    67 SILTY SAND
 18.4 -26.9  6.12  2.66 -0.01   242  0.83  54.7 41.0 0.71 38.9  2.03   4.7   500 SILTY SAND
 19.0 -27.6  6.76  2.61 -0.01   274  0.83  78.6 42.7 0.75 40.8  2.23   5.0   587 SILTY SAND
 19.7 -28.2  5.50  3.20  0.00   283  0.67  77.4 42.9 0.78 41.0  1.55   3.3   561 SILTY SAND
 20.3 -28.9  5.02  2.97 -0.01   250  0.63  74.3 42.6 0.81 40.7  1.39   2.9   474 SILTY SAND
 21.0 -29.5  6.06  2.74 -0.01   289  0.82  64.9 41.1 0.84 39.2  2.32   4.6   594 SILTY SAND
 21.7 -30.2  4.19  2.60 -0.01   196  0.57  64.9 41.6 0.87 39.8  1.18   2.3   338 SILTY SAND
 22.3 -30.8  4.56  2.79 -0.01   237  0.55  87.2 43.1 0.91 41.5  1.21   2.2   428 SILTY SAND
 23.0 -31.5  3.77  2.83 -0.02   206  0.44  88.4 43.4 0.94 41.8  0.82   1.5   338 SILTY SAND
 23.6 -32.2  3.65  3.25 -0.02   237   384 SILTY SAND
 24.3 -32.8  3.37  3.31 -0.02   229   356 SAND
 24.9 -33.5  3.73  2.70 -0.01   213  0.44  95.2 43.2 1.02 41.8  0.90   1.5   346 SILTY SAND
 25.6 -34.1  3.13  2.86 -0.02   195  0.38  91.0 43.1 1.05 41.6  0.68   1.1   289 SILTY SAND
 26.2 -34.8  2.94  2.88 -0.02   189  0.36  92.3 43.1 1.09 41.7  0.62   1.0   269 SILTY SAND
 26.9 -35.4  3.31  3.04 -0.01   231  0.41  95.0 42.9 1.11 41.5  0.82   1.2   356 SILTY SAND
 27.6 -36.1  4.17  2.60  0.00   256  0.53  97.3 42.5 1.14 41.1  1.40   2.1   440 SILTY SAND
 28.2 -36.7  4.04  2.74  0.00   267  0.52  99.7 42.5 1.17 41.2  1.34   1.9   454 SILTY SAND
 28.9 -37.4  5.12  2.23  0.00   283  0.68  96.8 41.7 1.19 40.4  2.32   3.2   533 SILTY SAND
 29.5 -38.1  4.53  2.54  0.00   293  0.60  99.2 41.9 1.22 40.7  1.86   2.5   524 SILTY SAND
 30.2 -38.7  3.45  2.93 -0.02   263  0.45 101.0 42.4 1.25 41.2  1.10   1.5   413 SILTY SAND
 30.8 -39.4  4.25  2.79 -0.01   317  0.54 112.2 42.5 1.28 41.4  1.62   2.1   553 SILTY SAND
 31.5 -40.0  5.08  2.49  0.00   346  0.65 118.8 42.4 1.32 41.3  2.36   3.0   653 SILTY SAND
 32.2 -40.7  5.37  2.28  0.00   343  0.68 124.4 42.4 1.35 41.3  2.67   3.3   663 SILTY SAND
 32.8 -41.3  4.50  2.35 -0.01   303  0.56 124.8 42.7 1.38 41.6  1.90   2.3   536 SILTY SAND
 33.5 -42.0  3.94  2.23  0.00   257  0.51 119.0 42.5 1.41 41.5  1.56   1.8   423 SILTY SAND
 34.1 -42.7  3.17  3.12 -0.02   294  0.40 120.8 42.8 1.44 41.8  1.00   1.2   443 SILTY SAND
 34.8 -43.3  3.19  2.67 -0.01   259  0.39 128.3 43.1 1.47 42.1  0.99   1.1   385 SILTY SAND
 35.4 -44.0  3.39  2.31 -0.01   243  0.42 130.4 42.9 1.50 42.0  1.16   1.3   367 SILTY SAND
 36.1 -44.6  3.66  2.31 -0.01   268  0.46 133.2 42.8 1.53 41.9  1.40   1.5   424 SILTY SAND
 36.7 -45.3  3.05  2.37 -0.01   233  0.44 104.9 41.4 1.55 40.5  1.25   1.3   331 SILTY SAND
 37.4 -45.9  2.18  3.51 -0.03   253  0.29 120.8 42.7 1.60 41.8  0.56   0.6   296 SAND
 38.1 -46.6  3.97  2.73  0.00   364  0.52 130.6 42.1 1.62 41.3  1.89   2.0   613 SILTY SAND
 38.7 -47.2  3.65  2.53  0.00   316  0.48 132.2 42.3 1.65 41.5  1.63   1.6   504 SILTY SAND
 39.4 -47.9  4.24  2.32  0.00   343  0.61 110.9 40.7 1.66 39.9  2.54   2.5   589 SILTY SAND
 40.0 -48.6  0.80  6.36 -0.24   181   153 SAND
 40.7 -49.2  3.45  0.77  0.20    95  0.88  2.43   2.3   135 CLAYEY SILT
 41.3 -49.9  6.80  0.47  0.60   118  1.43  1.06  7.10   6.7   247 SILTY CLAY
 42.0 -50.5  8.77  0.38  0.71   123  1.69  1.49 10.75  10.0   292 SILTY CLAY
 42.7 -51.2  8.85  0.33  0.74   111  1.70  1.53 11.08  10.2   262 CLAY



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-208             
In-Situ Soil Testing, L.C.                                                      Page 2a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N246,667.7  E1,523,051.1--Tore membrane at 3.6 and
SNDG.BY : R. Failmezger SNDG. DATE: 6/22/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/22/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN  SU  FACTOR = 1
SURF.ELEV.  = -27.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN  PHI FACTOR = 1
WATER DEPTH =  -8.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.71 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 43.3 -51.8 10496 12.36 16.62  9.47  0.28  0.58  9.92  0.00  0.00  0.00 12.48 16.04  9.75 1.667 119.2 1.107
 44.0 -52.5 10011 13.94 19.90 10.37  0.28  0.58  9.92  0.00  0.00  0.00 13.97 19.31 10.65 1.688 119.2 1.125
 44.6 -53.1  7673 15.00 21.46 10.85  0.28  0.58  9.92  0.00  0.00  0.00 15.00 20.88 11.13 1.709 119.2 1.143
 45.3 -53.8  8908 15.74 22.78 10.94  0.28  0.58  9.92  0.00  0.00  0.00 15.71 22.20 11.22 1.731 128.5 1.163
 45.9 -54.5 11003 15.68 22.47 11.31  0.28  0.58  9.92  0.00  0.00  0.00 15.67 21.88 11.59 1.752 119.2 1.183
 46.6 -55.1  8291 14.80 21.59 10.63  0.28  0.58  9.92  0.00  0.00  0.00 14.79 21.01 10.91 1.773 119.2 1.201
 47.2 -55.8  8732 15.57 22.30 11.28  0.28  0.58  9.92  0.00  0.00  0.00 15.56 21.72 11.56 1.794 119.2 1.219
 47.9 -56.4  8732 15.38 22.04 11.22  0.28  0.58  9.92  0.00  0.00  0.00 15.37 21.45 11.50 1.816 119.2 1.237
 48.6 -57.1 11929 14.63 20.46 11.09  0.28  0.58  9.92  0.00  0.00  0.00 14.66 19.88 11.37 1.836 119.2 1.255
 49.2 -57.7 13340 14.19 19.95 10.75  0.28  0.58  9.92  0.00  0.00  0.00 14.23 19.37 11.04 1.857 119.2 1.274
 49.9 -58.4  9636 13.31 18.13 10.15  0.28  0.58  9.92  0.00  0.00  0.00 13.39 17.55 10.43 1.878 119.2 1.291
 50.5 -59.1  9636 12.07 16.62  9.00  0.28  0.58  9.92  0.00  0.00  0.00 12.16 16.04  9.28 1.899 119.2 1.309
 51.2 -59.7 11907 11.13 14.98  8.69  0.28  0.58  9.92  0.00  0.00  0.00 11.26 14.40  8.97 1.921 119.2 1.328
 51.8 -60.4 11400 11.32 15.15  8.82  0.28  0.58  9.92  0.00  0.00  0.00 11.45 14.56  9.10 1.942 119.2 1.346
 52.5 -61.0 10606 13.04 18.07  9.53  0.28  0.58  9.92  0.00  0.00  0.00 13.11 17.49  9.81 1.963 119.2 1.363
 53.1 -61.7 11223 16.53 24.54 10.27  0.28  0.58  9.92  0.00  0.00  0.00 16.45 23.96 10.55 1.984 128.5 1.383
 53.8 -62.3 11885 18.43 26.90 11.83  0.28  0.58  9.92  0.00  0.00  0.00 18.33 26.32 12.11 2.006 128.5 1.404
 54.5 -63.0 13539 17.70 26.79 11.24  0.28  0.58  9.92  0.00  0.00  0.00 17.57 26.20 11.53 2.026 128.5 1.426
 55.1 -63.6 13318 18.29 27.57 11.56  0.28  0.58  9.92  0.00  0.00  0.00 18.16 26.99 11.84 2.047 128.5 1.447
 55.8 -64.3 14134 21.99 31.55 12.27  0.28  0.58  9.92  0.00  0.00  0.00 21.83 30.97 12.55 2.068 128.5 1.468
 56.4 -65.0 14465 23.30 34.46 14.64  0.28  0.58  9.92  0.00  0.00  0.00 23.07 33.88 14.92 2.089 128.5 1.489
 57.1 -65.6 16185 26.49 37.63  0.28  0.58  9.92  0.00  0.00  0.00 26.26 37.04 2.111 128.5 1.511



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-208             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N246,667.7  E1,523,051.1--Tore membrane at 3.6 and
SNDG.BY : R. Failmezger SNDG. DATE: 6/22/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/22/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN SU  FACTOR = 1
SURF.ELEV.  = -27.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN PHI FACTOR = 1
WATER DEPTH =  -8.5 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.71 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 43.3 -51.8  9.76  0.33  0.75   123  1.81  1.76 13.12  11.9   306 CLAY
 44.0 -52.5 10.91  0.44  0.73   186  1.94  2.07 15.87  14.1   479 SILTY CLAY
 44.6 -53.1 11.63  0.44  0.71   204  2.02  2.28 17.81  15.6   539 SILTY CLAY
 45.3 -53.8 12.03  0.46  0.68   224  2.06  2.41 19.09  16.4   601 SILTY CLAY
 45.9 -54.5 11.77  0.45  0.71   216  2.03  2.38 18.77  15.9   572 SILTY CLAY
 46.6 -55.1 10.84  0.48  0.70   216  1.93  2.18 16.77  14.0   555 SILTY CLAY
 47.2 -55.8 11.29  0.45  0.71   214  1.98  2.33 18.13  14.9   559 SILTY CLAY
 47.9 -56.4 10.96  0.45  0.71   211  1.95  2.29 17.57  14.2   546 SILTY CLAY
 48.6 -57.1 10.22  0.41  0.74   181  1.86  2.12 15.98  12.7   456 SILTY CLAY
 49.2 -57.7  9.71  0.42  0.74   179  1.81  2.01 14.98  11.8   441 SILTY CLAY
 49.9 -58.4  8.92  0.36  0.74   144  1.71  1.84 13.30  10.3   343 SILTY CLAY
 50.5 -59.1  7.84  0.38  0.72   135  1.58  1.59 11.04   8.4   302 SILTY CLAY
 51.2 -59.7  7.04  0.34  0.75   109  1.47  1.41  9.45   7.1   233 CLAY
 51.8 -60.4  7.07  0.33  0.75   108  1.47  1.43  9.64   7.2   232 CLAY
 52.5 -61.0  8.18  0.39  0.70   151  1.62  1.74 12.27   9.0   348 SILTY CLAY
 53.1 -61.7 10.46  0.52  0.59   261  1.89  2.40 18.27  13.2   663 SILTY CLAY
 53.8 -62.3 11.62  0.49  0.62   278  2.02  2.79 21.86  15.6   733 SILTY CLAY
 54.5 -63.0 10.90  0.56  0.61   300  1.94  2.61 20.09  14.1   774 SILTY CLAY
 55.1 -63.6 11.13  0.55  0.61   307  1.97  2.72 21.06  14.6   798 SILTY CLAY
 55.8 -64.3 13.46  0.46  0.53   317  2.21  3.50 28.75  19.6   881 SILTY CLAY
 56.4 -65.0 14.09  0.52  0.61   375  2.27  3.76 31.30  21.0  1060 SILTY CLAY
 57.1 -65.6 15.99  0.45   375  2.44  4.47 38.66  25.6  1102 SILTY CLAY
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-209             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N246,066.0  E1,526,665.7
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -3.3 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -4.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.63 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -3.9    22  0.05  1.29 -0.06  0.24  0.63  9.92  0.00  0.00  0.00  0.27  0.67  0.18 0.169 107.3 0.016
  1.3  -4.6   132  0.22  1.71 -0.04  0.24  0.63  9.92  0.00  0.00  0.00  0.43  1.09  0.20 0.190 107.3 0.029
  2.0  -5.2   154  0.21  1.64  0.24  0.63  9.92  0.00  0.00  0.00  0.42  1.01 0.211 107.3 0.044
  2.6  -5.9    22  0.26  1.31  0.14  0.24  0.63  9.92  0.00  0.00  0.00  0.49  0.68  0.38 0.232  94.8 0.056
  3.3  -6.6    44  0.37  1.42  0.26  0.24  0.63  9.92  0.00  0.00  0.00  0.60  0.79  0.50 0.254  94.8 0.066
  3.9  -7.2    22  0.46  1.48  0.34  0.24  0.63  9.92  0.00  0.00  0.00  0.69  0.86  0.58 0.275  94.8 0.076
  4.6  -7.9   132  0.46  1.48  0.37  0.24  0.63  9.92  0.00  0.00  0.00  0.69  0.86  0.61 0.295  94.8 0.086
  5.2  -8.5   110  0.55  1.60  0.43  0.24  0.63  9.92  0.00  0.00  0.00  0.78  0.97  0.67 0.316  94.8 0.096
  5.9  -9.2   243  0.61  1.68  0.48  0.24  0.63  9.92  0.00  0.00  0.00  0.84  1.05  0.72 0.337  94.8 0.106
  6.6  -9.8   176  0.58  1.64  0.46  0.24  0.63  9.92  0.00  0.00  0.00  0.81  1.01  0.70 0.359  94.8 0.116
  7.2 -10.5   529  0.48  2.28  0.15  0.24  0.63  9.92  0.00  0.00  0.00  0.68  1.65  0.39 0.380 107.3 0.128
  7.9 -11.2  2139  2.21  8.60  0.24  0.63  9.92  0.00  0.00  0.00  2.18  7.98 0.401 113.6 0.143
  8.5 -11.8  2756  2.10  6.84  0.13  0.24  0.63  9.92  0.00  0.00  0.00  2.14  6.21  0.37 0.422 113.6 0.160
  9.2 -12.5  2977  1.46  6.51  0.19  0.24  0.63  9.92  0.00  0.00  0.00  1.49  5.89  0.43 0.444 113.6 0.175
  9.8 -13.1  2536  1.77  6.25  0.24  0.24  0.63  9.92  0.00  0.00  0.00  1.84  5.63  0.48 0.465 113.6 0.192
 10.5 -13.8  2911  1.66  6.71  0.25  0.24  0.63  9.92  0.00  0.00  0.00  1.69  6.09  0.49 0.485 113.6 0.208
 11.2 -14.4  4123  2.50  8.64  0.27  0.24  0.63  9.92  0.00  0.00  0.00  2.47  8.02  0.51 0.506 113.6 0.224
 11.8 -15.1  4741  3.41 11.16  0.29  0.24  0.63  9.92  0.00  0.00  0.00  3.31 10.53  0.53 0.527 119.2 0.241
 12.5 -15.7  5733  3.75 10.78  0.32  0.24  0.63  9.92  0.00  0.00  0.00  3.67 10.16  0.56 0.549 119.2 0.259
 13.1 -16.4  6262  4.03 12.33  0.33  0.24  0.63  9.92  0.00  0.00  0.00  3.89 11.70  0.57 0.570 119.2 0.278
 13.8 -17.1  6769  4.41 13.58  0.35  0.24  0.63  9.92  0.00  0.00  0.00  4.23 12.96  0.60 0.591 119.2 0.295
 14.4 -17.7  7056  4.00 12.55  0.40  0.24  0.63  9.92  0.00  0.00  0.00  3.85 11.92  0.64 0.612 119.2 0.313
 15.1 -18.4  8600  4.03 12.67  0.41  0.24  0.63  9.92  0.00  0.00  0.00  3.88 12.05  0.65 0.633 119.2 0.332
 15.7 -19.0  9018  4.66 13.65  0.44  0.24  0.63  9.92  0.00  0.00  0.00  4.49 13.02  0.68 0.655 119.2 0.350
 16.4 -19.7  8820  4.30 12.80  0.44  0.24  0.63  9.92  0.00  0.00  0.00  4.16 12.17  0.68 0.675 119.2 0.367
 17.1 -20.3  8908  3.82 11.73  0.47  0.24  0.63  9.92  0.00  0.00  0.00  3.71 11.11  0.71 0.696 119.2 0.386
 17.7 -21.0  8798  3.55 10.55  0.48  0.24  0.63  9.92  0.00  0.00  0.00  3.49  9.93  0.72 0.717 119.2 0.404
 18.4 -21.7  8710  3.88 11.69  0.49  0.24  0.63  9.92  0.00  0.00  0.00  3.78 11.07  0.73 0.739 119.2 0.422
 19.0 -22.3  8533  3.00  9.50  0.49  0.24  0.63  9.92  0.00  0.00  0.00  2.95  8.87  0.73 0.760 119.2 0.441
 19.7 -23.0  8908  3.82 12.01  0.52  0.24  0.63  9.92  0.00  0.00  0.00  3.70 11.38  0.76 0.781 119.2 0.458
 20.3 -23.6  7585  2.58  8.34  0.53  0.24  0.63  9.92  0.00  0.00  0.00  2.58  7.72  0.77 0.802 113.6 0.476
 21.0 -24.3  7497  2.61  8.43  0.55  0.24  0.63  9.92  0.00  0.00  0.00  2.60  7.80  0.79 0.823 113.6 0.492
 21.7 -24.9  8533  3.15 10.95  0.57  0.24  0.63  9.92  0.00  0.00  0.00  3.05 10.33  0.81 0.845 119.2 0.508
 22.3 -25.6  8776  4.17 15.42  0.61  0.24  0.63  9.92  0.00  0.00  0.00  3.88 14.79  0.85 0.865 119.2 0.527
 23.0 -26.2  5336  2.42  3.52  1.97  0.24  0.63  9.92  0.00  0.00  0.00  2.65  2.89  2.21 0.886  94.8 0.541
 23.6 -26.9  6439  2.77  7.42  0.65  0.24  0.63  9.92  0.00  0.00  0.00  2.82  6.80  0.89 0.907 113.6 0.554
 24.3 -27.6  9812  4.68 18.25  0.65  0.24  0.63  9.92  0.00  0.00  0.00  4.28 17.62  0.89 0.928 119.2 0.571
 24.9 -28.2 11973  9.03 24.28  0.74  0.24  0.63  9.92  0.00  0.00  0.00  8.55 23.66  0.98 0.950 125.4 0.590
 25.6 -28.9 13010  9.11 25.57  0.75  0.24  0.63  9.92  0.00  0.00  0.00  8.57 24.94  0.99 0.971 125.4 0.611
 26.2 -29.5 13671  8.78 25.17  0.78  0.24  0.63  9.92  0.00  0.00  0.00  8.25 24.54  1.02 0.992 125.4 0.631
 26.9 -30.2 12282  8.37 24.13  0.78  0.24  0.63  9.92  0.00  0.00  0.00  7.87 23.50  1.02 1.013 125.4 0.650
 27.6 -30.8 13384  8.37 23.53  0.80  0.24  0.63  9.92  0.00  0.00  0.00  7.90 22.91  1.04 1.035 125.4 0.671
 28.2 -31.5 16560  8.58 24.20  0.84  0.24  0.63  9.92  0.00  0.00  0.00  8.08 23.57  1.08 1.055 125.4 0.691
 28.9 -32.2 16692  5.06 18.35  0.84  0.24  0.63  9.92  0.00  0.00  0.00  4.69 17.73  1.08 1.076 119.2 0.710
 29.5 -32.8 17155  7.43 21.72  0.87  0.24  0.63  9.92  0.00  0.00  0.00  7.01 21.09  1.11 1.097 125.4 0.730
 30.2 -33.5 17706  6.99 20.71  0.90  0.24  0.63  9.92  0.00  0.00  0.00  6.59 20.09  1.14 1.118 125.4 0.750
 30.8 -34.1 18919  8.96 25.65  0.91  0.24  0.63  9.92  0.00  0.00  0.00  8.40 25.02  1.15 1.140 125.4 0.769
 31.2 -34.4 19602  9.35 25.09  0.94  0.24  0.63  9.92  0.00  0.00  0.00  8.85 24.46  1.18 1.150 125.4 0.780



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-209             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N246,066.0  E1,526,665.7
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -3.3 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -4.6 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.63 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -3.9  6.68  3.77  0.08    14  1.11   0.5 32.6 0.02 22.9  0.13   7.7    29 SAND
  1.3  -4.6  8.00  2.76  0.04    23  1.23   1.5 34.8 0.04 26.9  0.29   9.8    52 SILTY SAND
  2.0  -5.2  4.78  2.82    21  0.85   1.9 34.4 0.07 27.2  0.19   4.3    38 SILTY SAND
  2.6  -5.9  4.65  0.72  0.55     6  1.10  0.21   3.7    11 MUD
  3.3  -6.6  5.20  0.58  0.72     7  1.19  0.05  0.29   4.4    13 MUD
  3.9  -7.2  5.49  0.39  0.74     5  1.24  0.06  0.37   4.8    10 MUD
  4.6  -7.9  4.60  0.42  0.78     5  1.09  0.05  0.31   3.7     9 MUD
  5.2  -8.5  4.87  0.40  0.75     6  1.14  0.06  0.39   4.0    11 MUD
  5.9  -9.2  4.68  0.44  0.77     7  1.11  0.06  0.40   3.8    14 MUD
  6.6  -9.8  3.93  0.43  0.75     7  0.97  0.06  0.33   2.9    10 MUD
  7.2 -10.5  2.29  3.32  0.02    33  0.51   6.4 36.1 0.21 31.3  0.19   1.5    42 SAND
  7.9 -11.2 12.38  3.26   201  1.61  20.4 40.0 0.24 36.0  2.63  18.3   544 SILTY SAND
  8.5 -11.8 10.80  2.36 -0.03   141  1.37  27.6 41.5 0.26 37.9  2.11  13.2   363 SILTY SAND
  9.2 -12.5  5.97  4.19 -0.01   152  0.71  32.4 43.4 0.29 40.1  0.65   3.7   313 SAND
  9.8 -13.1  7.14  2.77  0.01   132  0.94  26.3 41.2 0.31 37.8  1.19   6.2   290 SILTY SAND
 10.5 -13.8  5.80  3.65  0.00   152  0.74  31.2 42.2 0.34 39.0  0.81   3.9   309 SAND
 11.2 -14.4  8.77  2.82  0.00   192  1.08  42.8 42.6 0.38 39.6  1.88   8.4   459 SILTY SAND
 11.8 -15.1 11.54  2.60  0.00   251  1.44  47.4 42.0 0.41 39.1  3.55  14.7   661 SILTY SAND
 12.5 -15.7 12.08  2.07  0.00   224  1.48  57.7 42.6 0.44 39.8  4.05  15.6   602 SILTY SAND
 13.1 -16.4 12.00  2.34  0.00   270  1.46  63.3 42.7 0.47 40.1  4.25  15.3   723 SILTY SAND
 13.8 -17.1 12.32  2.40  0.00   303  1.50  68.2 42.7 0.49 40.1  4.77  16.1   816 SILTY SAND
 14.4 -17.7 10.34  2.49  0.01   280  1.24  72.8 43.3 0.53 40.8  3.49  11.1   709 SILTY SAND
 15.1 -18.4  9.79  2.51  0.00   283  1.12  90.6 44.3 0.56 42.1  3.06   9.2   703 SILTY SAND
 15.7 -19.0 10.97  2.22  0.01   295  1.28  93.5 43.9 0.60 41.7  4.20  12.0   765 SILTY SAND
 16.4 -19.7  9.47  2.30  0.00   278  1.10  92.5 44.0 0.63 41.8  3.27   8.9   682 SILTY SAND
 17.1 -20.3  7.80  2.46  0.00   257  0.87  95.2 44.4 0.66 42.4  2.21   5.7   585 SILTY SAND
 17.7 -21.0  6.84  2.33  0.00   223  0.75  94.8 44.5 0.69 42.5  1.75   4.3   481 SILTY SAND
 18.4 -21.7  7.19  2.40  0.00   253  0.83  93.0 43.9 0.72 42.0  2.15   5.1   556 SILTY SAND
 19.0 -22.3  4.98  2.70 -0.01   206   386 SILTY SAND
 19.7 -23.0  6.36  2.64 -0.01   266  0.72  95.8 43.9 0.77 42.1  1.81   3.9   559 SILTY SAND
 20.3 -23.6  3.73  2.90 -0.02   179  0.40  84.5 44.1 0.80 42.4  0.60   1.2   292 SILTY SAND
 21.0 -24.3  3.62  2.92 -0.02   181   290 SILTY SAND
 21.7 -24.9  4.33  3.31 -0.01   253  0.47  94.2 44.1 0.87 42.4  0.88   1.7   448 SAND
 22.3 -25.6  5.73  3.61 -0.01   379  0.69  94.3 43.2 0.89 41.6  1.83   3.5   763 SAND
 23.0 -26.2  3.26  0.14  0.75     8  0.84  0.22  1.16   2.1    11 MUD
 23.6 -26.9  3.45  2.08 -0.01   138  0.46  71.1 42.1 0.93 40.4  0.85   1.5   209 SILTY SAND
 24.3 -27.6  5.87  3.98 -0.01   462  0.70 105.3 43.4 0.96 41.8  2.05   3.6   943 SAND
 24.9 -28.2 12.88  1.99  0.00   524  1.61 116.8 41.7 0.98 40.1 10.91  18.5  1436 SILTY SAND
 25.6 -28.9 12.46  2.15  0.00   568  1.54 128.7 42.1 1.02 40.6 10.37  17.0  1538 SILTY SAND
 26.2 -29.5 11.50  2.25  0.00   566  1.41 137.5 42.5 1.05 41.1  8.99  14.3  1489 SILTY SAND
 26.9 -30.2 10.54  2.28  0.00   543  1.32 122.9 42.0 1.09 40.5  8.05  12.4  1383 SILTY SAND
 27.6 -30.8 10.23  2.19  0.00   521  1.26 135.6 42.4 1.13 41.1  7.65  11.4  1313 SILTY SAND
 28.2 -31.5 10.17  2.20  0.00   538  1.20 171.5 43.6 1.17 42.4  7.26  10.5  1352 SILTY SAND
 28.9 -32.2  5.08  3.62  0.00   453  0.44 184.7 45.9 1.22 44.8  1.18   1.7   865 SAND
 29.5 -32.8  8.10  2.39  0.00   489  0.91 182.3 44.3 1.24 43.2  4.56   6.3  1129 SILTY SAND
 30.2 -33.5  7.30  2.47  0.00   469  0.80 190.2 44.7 1.27 43.6  3.62   4.8  1038 SILTY SAND
 30.8 -34.1  9.44  2.29  0.00   576  1.09 198.3 44.0 1.31 43.0  6.75   8.8  1411 SILTY SAND
 31.2 -34.4  9.88  2.03  0.00   542  1.14 204.8 44.0 1.33 43.0  7.51   9.6  1348 SILTY SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-210             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N247,278.4  E1,524,554.3
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -4.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -4.3 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.65 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -5.2  1632  1.45  6.28 -0.06  0.24  0.65  9.92  0.00  0.00  0.00  1.49  5.64  0.18 0.159 113.6 0.016
  1.3  -5.9  2426  1.68  6.86 -0.05  0.24  0.65  9.92  0.00  0.00  0.00  1.70  6.21  0.19 0.180 113.6 0.031
  2.0  -6.6  3506  3.06 10.67 -0.04  0.24  0.65  9.92  0.00  0.00  0.00  2.96 10.02  0.20 0.200 119.2 0.049
  2.6  -7.2  3991  3.03 10.07  0.03  0.24  0.65  9.92  0.00  0.00  0.00  2.96  9.43  0.27 0.221 119.2 0.067
  3.3  -7.9  4057  3.50 10.61  0.03  0.24  0.65  9.92  0.00  0.00  0.00  3.42  9.96  0.27 0.242 119.2 0.086
  3.9  -8.5  3837  2.96  9.57  0.04  0.24  0.65  9.92  0.00  0.00  0.00  2.92  8.93  0.28 0.264 119.2 0.103
  4.6  -9.2  4454  1.76  9.10  0.01  0.24  0.65  9.92  0.00  0.00  0.00  1.68  8.46  0.25 0.285 113.6 0.120
  5.2  -9.8  6328  2.90 11.70  0.06  0.24  0.65  9.92  0.00  0.00  0.00  2.75 11.06  0.30 0.306 119.2 0.138
  5.9 -10.5  7254  3.25 11.35  0.10  0.24  0.65  9.92  0.00  0.00  0.00  3.12 10.70  0.34 0.327 119.2 0.156
  6.6 -11.2 10275  3.08 12.73  0.10  0.24  0.65  9.92  0.00  0.00  0.00  2.88 12.08  0.34 0.349 119.2 0.173
  7.2 -11.8  8467  3.45 12.91  0.17  0.24  0.65  9.92  0.00  0.00  0.00  3.26 12.27  0.41 0.370 119.2 0.192
  7.9 -12.5  7806  3.25 12.25  0.16  0.24  0.65  9.92  0.00  0.00  0.00  3.08 11.60  0.40 0.390 119.2 0.210
  8.5 -13.1  5623  1.33  4.31  0.18  0.24  0.65  9.92  0.00  0.00  0.00  1.46  3.66  0.42 0.411 107.3 0.226
  9.2 -13.8  4763  1.51  4.20  0.06  0.24  0.65  9.92  0.00  0.00  0.00  1.66  3.55  0.30 0.432 101.1 0.239
  9.8 -14.4  5424  1.11  3.49  0.09  0.24  0.65  9.92  0.00  0.00  0.00  1.27  2.84  0.33 0.454 107.3 0.253
 10.5 -15.1  5843  1.20  3.27  0.18  0.24  0.65  9.92  0.00  0.00  0.00  1.38  2.62  0.42 0.475 101.1 0.265
 11.2 -15.7  5182  1.58  3.10  0.77  0.24  0.65  9.92  0.00  0.00  0.00  1.79  2.45  1.01 0.496 101.1 0.278
 11.8 -16.4  4542  1.32  4.33  0.31  0.24  0.65  9.92  0.00  0.00  0.00  1.45  3.69  0.55 0.517 107.3 0.290
 12.5 -17.1  2822  1.60  3.06  0.69  0.24  0.65  9.92  0.00  0.00  0.00  1.81  2.41  0.93 0.539 101.1 0.304
 13.1 -17.7  1985  1.42  4.30  0.23  0.24  0.65  9.92  0.00  0.00  0.00  1.56  3.65  0.47 0.560 107.3 0.316
 13.8 -18.4  1940  1.48  3.74  0.25  0.24  0.65  9.92  0.00  0.00  0.00  1.65  3.09  0.49 0.580 101.1 0.330
 14.4 -19.0  1852  2.29  3.63  1.18  0.24  0.65  9.92  0.00  0.00  0.00  2.51  2.99  1.42 0.601 101.1 0.341
 15.1 -19.7  1676  2.44  4.16  1.29  0.24  0.65  9.92  0.00  0.00  0.00  2.64  3.51  1.53 0.622 101.1 0.354
 15.7 -20.3  1477  1.74  3.22  0.78  0.24  0.65  9.92  0.00  0.00  0.00  1.95  2.57  1.02 0.644 101.1 0.365
 16.4 -21.0  1985  1.50  5.27  0.48  0.24  0.65  9.92  0.00  0.00  0.00  1.60  4.62  0.72 0.665 107.3 0.379
 17.1 -21.7  2139  2.15  4.77  0.85  0.24  0.65  9.92  0.00  0.00  0.00  2.31  4.12  1.09 0.686 107.3 0.394
 17.7 -22.3  2073  2.29  4.87  1.21  0.24  0.65  9.92  0.00  0.00  0.00  2.44  4.22  1.45 0.707 107.3 0.407
 18.4 -23.0  2007  3.60  6.41  1.69  0.24  0.65  9.92  0.00  0.00  0.00  3.75  5.76  1.93 0.728 107.3 0.422
 19.0 -23.6  2073  2.53  3.89  1.68  0.24  0.65  9.92  0.00  0.00  0.00  2.75  3.25  1.92 0.750 101.1 0.434
 19.7 -24.3  6240  3.26 15.18  0.46  0.24  0.65  9.92  0.00  0.00  0.00  2.94 14.53  0.70 0.770 119.2 0.449
 20.3 -24.9  9592  7.50 22.38  0.56  0.24  0.65  9.92  0.00  0.00  0.00  7.04 21.74  0.80 0.791 125.4 0.469
 21.0 -25.6  9923  8.61 24.80  0.60  0.24  0.65  9.92  0.00  0.00  0.00  8.09 24.15  0.84 0.812 125.4 0.489
 21.7 -26.2  6990  4.69 14.70  0.52  0.24  0.65  9.92  0.00  0.00  0.00  4.47 14.05  0.76 0.834 119.2 0.507
 22.3 -26.9  5005  3.02  9.73  0.56  0.24  0.65  9.92  0.00  0.00  0.00  2.96  9.08  0.80 0.855 119.2 0.526
 23.0 -27.6  4785  2.72  9.75  0.61  0.24  0.65  9.92  0.00  0.00  0.00  2.66  9.10  0.85 0.876 113.6 0.543
 23.6 -28.2  6946  3.27  7.94  1.02  0.24  0.65  9.92  0.00  0.00  0.00  3.32  7.30  1.26 0.897 107.3 0.559
 24.3 -28.9  7916  3.93  7.23  2.09  0.24  0.65  9.92  0.00  0.00  0.00  4.04  6.59  2.33 0.918 107.3 0.572
 24.9 -29.5  8974  4.44  6.94  2.75  0.24  0.65  9.92  0.00  0.00  0.00  4.59  6.30  2.99 0.940 107.3 0.587
 25.6 -30.2  9967  3.47 11.57  0.65  0.24  0.65  9.92  0.00  0.00  0.00  3.34 10.92  0.89 0.960 119.2 0.602
 26.2 -30.8 22050  5.77 19.54  0.24  0.65  9.92  0.00  0.00  0.00  5.37 18.90 0.981 125.4 0.621



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-210             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N247,278.4  E1,524,554.3
SNDG.BY : R. Failmezger SNDG. DATE: 6/26/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/26/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -4.6 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -4.3 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.24 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.65 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -5.2 85.29  3.10  0.01   144   651 SILTY SAND
  1.3  -5.9 48.08  2.95  0.01   157   623 SILTY SAND
  2.0  -6.6 56.52  2.56  0.00   245  6.77  31.8 43.9 0.08 38.6 14.98 306.5  1014 SILTY SAND
  2.6  -7.2 40.87  2.36  0.02   224  4.88  37.6 44.0 0.11 39.3 10.82 161.5   860 SILTY SAND
  3.3  -7.9 37.41  2.05  0.01   227  4.52  37.2 42.8 0.15 38.2 12.16 142.9   850 SILTY SAND
  3.9  -8.5 25.72  2.26  0.01   209  3.11  36.4 42.9 0.18 38.8  7.01  67.8   708 SILTY SAND
  4.6  -9.2 11.61  4.85 -0.02   235  1.19  47.7 46.4 0.21 42.9  1.31  10.9   621 SAND
  5.2  -9.8 17.76  3.40  0.00   288  1.98  65.9 45.8 0.24 42.4  3.87  28.2   878 SAND
  5.9 -10.5 17.99  2.71  0.01   263  2.02  75.5 45.7 0.27 42.5  4.52  29.1   803 SILTY SAND
  6.6 -11.2 14.59  3.63  0.00   319  1.38 111.4 48.1 0.30 45.3  2.55  14.6   912 SAND
  7.2 -11.8 15.05  3.12  0.01   312  1.64  89.4 46.1 0.33 43.2  3.76  19.6   903 SILTY SAND
  7.9 -12.5 12.82  3.17  0.00   295  1.40  82.5 45.7 0.35 42.9  3.04  14.5   808 SILTY SAND
  8.5 -13.1  4.64  2.10  0.01    76  0.30  63.0 47.0 0.39 44.5  0.19   0.8   137 SILTY SAND
  9.2 -13.8  5.15  1.53 -0.11    66  0.52  52.5 44.9 0.41 42.2  0.52   2.2   122 SANDY SILT
  9.8 -14.4  3.25  1.92 -0.15    54  0.12  61.7 47.1 0.44 44.7  0.04   0.2    78 SILTY SAND
 10.5 -15.1  3.42  1.37 -0.06    43  0.14  66.3 47.1 0.46 44.8  0.05   0.2    63 SANDY SILT
 11.2 -15.7  4.65  0.52  0.40    23  1.10  0.18  1.03   3.7    40 SILTY CLAY
 11.8 -16.4  3.21  2.40  0.04    77  0.32  51.3 44.4 0.49 42.0  0.24   0.8   114 SILTY SAND
 12.5 -17.1  4.19  0.47  0.31    21  1.02  0.17  0.96   3.2    33 SILTY CLAY
 13.1 -17.7  3.16  2.09 -0.09    73  0.57  21.6 38.0 0.51 35.1  0.62   2.0   104 SILTY SAND
 13.8 -18.4  3.26  1.34 -0.08    50  0.59  21.0 37.5 0.53 34.6  0.70   2.1    70 SANDY SILT
 14.4 -19.0  5.57  0.25  0.43    17  1.25  0.27  1.69   4.9    31 CLAY
 15.1 -19.7  5.71  0.43  0.45    30  1.27  0.29  1.82   5.1    57 SILTY CLAY
 15.7 -20.3  3.58  0.47  0.29    21  0.91  0.17  0.91   2.5    31 SILTY CLAY
 16.4 -21.0  2.47  3.24  0.06   105  0.50  22.1 37.1 0.61 34.5  0.56   1.5   135 SILTY SAND
 17.1 -21.7  4.12  1.12  0.25    63  1.01  1.21   3.1   102 SILT
 17.7 -22.3  4.26  1.02  0.43    62  1.03  1.33   3.3   101 SILT
 18.4 -23.0  7.16  0.67  0.40    70  1.49  3.08   7.3   151 CLAYEY SILT
 19.0 -23.6  4.59  0.25  0.59    18  1.09  0.27  1.59   3.7    30 CLAY
 19.7 -24.3  4.84  5.33 -0.03   402  0.61  67.5 42.5 0.75 40.6  1.21   2.7   752 SAND
 20.3 -24.9 13.33  2.35  0.00   511  1.67  93.2 41.6 0.78 39.6  9.27  19.8  1414 SILTY SAND
 21.0 -25.6 14.89  2.21  0.00   557  1.88  94.0 41.1 0.81 39.1 12.25  25.1  1604 SILTY SAND
 21.7 -26.2  7.16  2.63 -0.02   332  0.94  71.8 41.3 0.85 39.4  3.15   6.2   732 SILTY SAND
 22.3 -26.9  4.01  2.90 -0.02   212  0.60  53.9 40.4 0.87 38.5  1.25   2.4   361 SILTY SAND
 23.0 -27.6  3.28  3.62 -0.02   223  0.51  52.4 40.3 0.90 38.4  0.94   1.7   342 SAND
 23.6 -28.2  4.34  1.64  0.15   138  0.57  75.4 42.0 0.93 40.4  1.29   2.3   235 SANDY SILT
 24.3 -28.9  5.46  0.81  0.45    89  1.24  2.75   4.8   167 CLAYEY SILT
 24.9 -29.5  6.24  0.46  0.56    58  1.35  0.53  3.46   5.9   119 SILTY CLAY
 25.6 -30.2  3.96  3.18 -0.03   263  0.42 110.6 44.2 1.02 42.8  0.84   1.4   446 SILTY SAND
 26.2 -30.8  7.06  3.08   470  1031 SILTY SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-211             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N244,588.1  E1,524,059.9
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.25 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.57 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -5.9   772  1.17  5.29 -0.03  0.25  0.57  9.92  0.00  0.00  0.00  1.25  4.72  0.22 0.211 113.6 0.016
  1.3  -6.6  2580  1.20  7.02  0.25  0.57  9.92  0.00  0.00  0.00  1.20  6.44 0.232 113.6 0.031
  2.0  -7.2  3065  1.88  8.32  0.04  0.25  0.57  9.92  0.00  0.00  0.00  1.85  7.75  0.29 0.254 113.6 0.048
  2.6  -7.9  3285  2.90  9.25  0.07  0.25  0.57  9.92  0.00  0.00  0.00  2.88  8.68  0.32 0.275 119.2 0.065
  3.3  -8.5  3440  2.43  7.91  0.09  0.25  0.57  9.92  0.00  0.00  0.00  2.45  7.34  0.34 0.295 113.6 0.082
  3.9  -9.2  4167  2.57  8.49  0.06  0.25  0.57  9.92  0.00  0.00  0.00  2.57  7.91  0.31 0.316 119.2 0.099
  4.6  -9.8  5182  2.38  8.57  0.13  0.25  0.57  9.92  0.00  0.00  0.00  2.36  8.00  0.38 0.337 113.6 0.116
  5.2 -10.5  5954  3.35 12.12  0.16  0.25  0.57  9.92  0.00  0.00  0.00  3.21 11.55  0.41 0.359 119.2 0.134
  5.9 -11.2  6461  4.43 13.23  0.18  0.25  0.57  9.92  0.00  0.00  0.00  4.28 12.65  0.43 0.380 119.2 0.151
  6.6 -11.8  6505  2.64  9.43  0.20  0.25  0.57  9.92  0.00  0.00  0.00  2.59  8.85  0.45 0.401 119.2 0.169
  7.2 -12.5  6461  3.17  9.90  0.20  0.25  0.57  9.92  0.00  0.00  0.00  3.13  9.32  0.45 0.422 119.2 0.188
  7.9 -13.1  5513  1.32  5.40  0.22  0.25  0.57  9.92  0.00  0.00  0.00  1.40  4.82  0.47 0.444 107.3 0.204
  8.5 -13.8  5380  2.36  6.50  0.27  0.25  0.57  9.92  0.00  0.00  0.00  2.44  5.93  0.52 0.465 107.3 0.218
  9.2 -14.4  5513  1.00  2.80  0.30  0.25  0.57  9.92  0.00  0.00  0.00  1.20  2.22  0.55 0.485 101.1 0.231
  9.8 -15.1  4322  1.05  2.99  0.26  0.25  0.57  9.92  0.00  0.00  0.00  1.25  2.41  0.51 0.506 101.1 0.243
 10.5 -15.7  4145  1.17  3.35  0.23  0.25  0.57  9.92  0.00  0.00  0.00  1.36  2.78  0.48 0.527 101.1 0.255
 11.2 -16.4  4388  0.95  3.67  0.29  0.25  0.57  9.92  0.00  0.00  0.00  1.11  3.10  0.54 0.549 107.3 0.268
 11.8 -17.1  3859  1.13  3.10  0.40  0.25  0.57  9.92  0.00  0.00  0.00  1.33  2.53  0.65 0.570 101.1 0.282
 12.5 -17.7  9592  2.51 16.92  0.32  0.25  0.57  9.92  0.00  0.00  0.00  2.08 16.35  0.57 0.591 119.2 0.296
 13.1 -18.4 15082 12.83 37.12  0.45  0.25  0.57  9.92  0.00  0.00  0.00 11.91 36.55  0.70 0.612 134.8 0.317
 13.8 -19.0 15082 12.70 36.01  0.44  0.25  0.57  9.92  0.00  0.00  0.00 11.82 35.43  0.69 0.633 134.8 0.340
 14.4 -19.7 14619 10.17 31.89  0.44  0.25  0.57  9.92  0.00  0.00  0.00  9.38 31.32  0.69 0.655 134.8 0.363
 15.1 -20.3 15148 10.26 31.42  0.48  0.25  0.57  9.92  0.00  0.00  0.00  9.50 30.85  0.73 0.675 134.8 0.386
 15.7 -21.0 14112  9.04 27.77  0.48  0.25  0.57  9.92  0.00  0.00  0.00  8.39 27.20  0.73 0.696 125.4 0.408
 16.4 -21.7 15788  7.27 24.20  0.47  0.25  0.57  9.92  0.00  0.00  0.00  6.71 23.63  0.72 0.717 125.4 0.428
 17.1 -22.3 17750  5.05 16.67  0.49  0.25  0.57  9.92  0.00  0.00  0.00  4.76 16.10  0.74 0.739 119.2 0.448
 17.7 -23.0 14090  2.14  8.80  0.50  0.25  0.57  9.92  0.00  0.00  0.00  2.10  8.23  0.75 0.760 113.6 0.465
 18.4 -23.6 12061  1.90  4.38  0.69  0.25  0.57  9.92  0.00  0.00  0.00  2.07  3.81  0.94 0.781 101.1 0.478
 19.0 -24.3 12899  1.68  6.04  0.51  0.25  0.57  9.92  0.00  0.00  0.00  1.75  5.47  0.76 0.802 113.6 0.493
 19.7 -24.9 18037  5.67 21.22  0.57  0.25  0.57  9.92  0.00  0.00  0.00  5.18 20.65  0.82 0.823 125.4 0.511
 20.3 -25.6 18235  8.15 23.72  0.64  0.25  0.57  9.92  0.00  0.00  0.00  7.66 23.15  0.89 0.845 125.4 0.531
 21.0 -26.2 15700  7.46 21.63  0.66  0.25  0.57  9.92  0.00  0.00  0.00  7.05 21.06  0.91 0.865 125.4 0.551
 21.7 -26.9 12591  6.45 19.37  0.65  0.25  0.57  9.92  0.00  0.00  0.00  6.10 18.79  0.90 0.886 125.4 0.571
 22.3 -27.6 10452  6.33 19.23  0.66  0.25  0.57  9.92  0.00  0.00  0.00  5.97 18.66  0.91 0.907 125.4 0.591
 23.0 -28.2  9702  4.29 14.05  0.67  0.25  0.57  9.92  0.00  0.00  0.00  4.09 13.48  0.92 0.928 119.2 0.611
 23.6 -28.9  9923  2.84  3.97  2.22  0.25  0.57  9.92  0.00  0.00  0.00  3.08  3.39  2.47 0.950  94.8 0.624
 24.3 -29.5  9702  3.24  7.16  0.86  0.25  0.57  9.92  0.00  0.00  0.00  3.33  6.59  1.11 0.971 107.3 0.637
 24.9 -30.2  9393  3.81  5.40  2.10  0.25  0.57  9.92  0.00  0.00  0.00  4.02  4.82  2.35 0.992 107.3 0.650
 25.6 -30.8  9018  3.24  4.89  1.63  0.25  0.57  9.92  0.00  0.00  0.00  3.45  4.31  1.88 1.013 101.1 0.664
 26.2 -31.5  9327  2.47  8.50  0.93  0.25  0.57  9.92  0.00  0.00  0.00  2.46  7.92  1.18 1.035 113.6 0.678
 26.9 -32.2  7850  4.97  7.13  3.97  0.25  0.57  9.92  0.00  0.00  0.00  5.16  6.56  4.22 1.055 107.3 0.693
 27.6 -32.8  4895  5.18  7.17  4.20  0.25  0.57  9.92  0.00  0.00  0.00  5.37  6.60  4.45 1.076 107.3 0.707
 28.2 -33.5  4741  5.07  7.02  4.17  0.25  0.57  9.92  0.00  0.00  0.00  5.27  6.44  4.42 1.097 107.3 0.721
 28.9 -34.1  4410  4.97  6.92  4.08  0.25  0.57  9.92  0.00  0.00  0.00  5.17  6.35  4.33 1.118 107.3 0.735
 29.5 -34.8  4939  4.48  6.57  3.46  0.25  0.57  9.92  0.00  0.00  0.00  4.67  5.99  3.71 1.140 107.3 0.750
 30.2 -35.4  5579  3.65  5.32  2.86  0.25  0.57  9.92  0.00  0.00  0.00  3.86  4.75  3.11 1.161 107.3 0.763
 30.8 -36.1  4631  2.93  4.49  2.08  0.25  0.57  9.92  0.00  0.00  0.00  3.15  3.92  2.33 1.182 101.1 0.777
 31.5 -36.7  4123  2.62  4.08  1.83  0.25  0.57  9.92  0.00  0.00  0.00  2.84  3.51  2.08 1.203 101.1 0.788
 32.2 -37.4  3749  2.38  4.69  1.50  0.25  0.57  9.92  0.00  0.00  0.00  2.56  4.11  1.75 1.225 101.1 0.801
 32.8 -38.1   434  2.13  4.44  1.26  0.25  0.57  9.92  0.00  0.00  0.00  2.31  3.86  1.51 1.245 101.1 0.813
 33.5 -38.7  4586  2.20  4.22  1.34  0.25  0.57  9.92  0.00  0.00  0.00  2.39  3.64  1.59 1.266 101.1 0.825
 34.1 -39.4  4829  2.46  4.88  1.35  0.25  0.57  9.92  0.00  0.00  0.00  2.63  4.30  1.60 1.287 101.1 0.837
 34.8 -40.0  5204  3.35  8.00  1.29  0.25  0.57  9.92  0.00  0.00  0.00  3.41  7.42  1.55 1.308 113.6 0.851
 35.4 -40.7  5998  3.35  6.62  1.09  0.25  0.57  9.92  0.00  0.00  0.00  3.48  6.04  1.34 1.330 107.3 0.867
 36.1 -41.3  5931  3.18  7.57  1.04  0.25  0.57  9.92  0.00  0.00  0.00  3.26  6.99  1.29 1.351 113.6 0.881
 36.7 -42.0  6527  2.33  6.95  1.16  0.25  0.57  9.92  0.00  0.00  0.00  2.39  6.38  1.41 1.372 113.6 0.897
 37.4 -42.7  6284  3.84  9.51  0.71  0.25  0.57  9.92  0.00  0.00  0.00  3.85  8.94  0.96 1.393 119.2 0.915
 38.1 -43.3  6615  3.35  4.94  1.14  0.25  0.57  9.92  0.00  0.00  0.00  3.56  4.36  1.39 1.414 101.1 0.929
 38.7 -44.0  7607  2.88  8.34  1.13  0.25  0.57  9.92  0.00  0.00  0.00  2.90  7.77  1.38 1.436 113.6 0.944
 39.4 -44.6  8666  3.65 12.88  1.18  0.25  0.57  9.92  0.00  0.00  0.00  3.49 12.31  1.43 1.456 119.2 0.960
 40.0 -45.3 11642  5.54 19.35  1.20  0.25  0.57  9.92  0.00  0.00  0.00  5.15 18.77  1.45 1.477 119.2 0.979
 40.7 -45.9 13605  9.50 28.05  1.28  0.25  0.57  9.92  0.00  0.00  0.00  8.86 27.48  1.53 1.498 125.4 0.998
 41.3 -46.6 11532  6.90 20.79  1.36  0.25  0.57  9.92  0.00  0.00  0.00  6.49 20.21  1.61 1.520 125.4 1.018
 42.0 -47.2  7806  7.64 10.57  5.53  0.25  0.57  9.92  0.00  0.00  0.00  7.79  9.99  5.78 1.541 113.6 1.037
 42.7 -47.9  8225  7.73 10.37  5.84  0.25  0.57  9.92  0.00  0.00  0.00  7.88  9.79  6.09 1.562 113.6 1.052



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-211             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N244,588.1  E1,524,059.9
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -5.2 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.25 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.57 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -5.9 66.66  3.32  0.01   120   517 SAND
  1.3  -6.6 30.52  5.40   182   646 SAND
  2.0  -7.2 33.34  3.70  0.02   205  3.82  30.5 46.3 0.08 41.5  4.67  97.4   745 SAND
  2.6  -7.9 40.05  2.23  0.02   201  4.83  30.1 43.0 0.10 38.1 10.51 161.8   767 SILTY SAND
  3.3  -8.5 26.25  2.27  0.02   170  3.13  33.3 43.8 0.14 39.3  5.60  68.2   579 SILTY SAND
  3.9  -9.2 22.66  2.38  0.00   186  2.67  41.4 44.3 0.17 40.3  4.94  49.8   608 SILTY SAND
  4.6  -9.8 17.41  2.78  0.02   195  1.94  54.0 45.8 0.20 42.2  3.15  27.1   591 SILTY SAND
  5.2 -10.5 21.33  2.93  0.02   289  2.48  60.2 44.8 0.23 41.2  5.76  43.2   931 SILTY SAND
  5.9 -11.2 25.73  2.15  0.01   290  3.08  62.7 43.6 0.26 40.1 10.02  66.1   987 SILTY SAND
  6.6 -11.8 12.93  2.85  0.02   217  1.39  68.9 45.9 0.29 42.9  2.44  14.4   596 SILTY SAND
  7.2 -12.5 14.42  2.29  0.01   215  1.65  66.8 44.7 0.32 41.7  3.70  19.7   612 SILTY SAND
  7.9 -13.1  4.71  3.56  0.03   119  0.22  61.9 47.8 0.35 45.2  0.10   0.5   219 SAND
  8.5 -13.8  9.08  1.76  0.03   121  1.03  57.0 44.4 0.37 41.6  1.71   7.8   291 SANDY SILT
  9.2 -14.4  3.11  1.42  0.09    35    48 SANDY SILT
  9.8 -15.1  3.06  1.56  0.01    41  0.23  49.1 45.6 0.42 43.0  0.11   0.5    55 SANDY SILT
 10.5 -15.7  3.23  1.73 -0.06    49  0.30  46.8 44.7 0.44 42.1  0.19   0.8    70 SANDY SILT
 11.2 -16.4  2.08  3.58 -0.01    69  0.09  50.6 45.8 0.46 43.4  0.02   0.1    78 SAND
 11.8 -17.1  2.67  1.61  0.10    42  0.28  43.8 43.9 0.48 41.4  0.18   0.6    51 SANDY SILT
 12.5 -17.7  5.01  9.61 -0.01   495   941 SAND
 13.1 -18.4 35.62  2.18  0.01   855  4.32 139.1 42.4 0.53 39.9 41.76 131.7  3166 SILTY SAND
 13.8 -19.0 32.88  2.11  0.00   820  3.99 139.6 42.4 0.57 40.0 38.33 112.6  2971 SILTY SAND
 14.4 -19.7 24.00  2.52  0.00   761  2.88 142.1 43.3 0.62 41.1 21.21  58.4  2535 SILTY SAND
 15.1 -20.3 22.82  2.42  0.01   741  2.74 147.9 43.3 0.65 41.2 20.38  52.7  2431 SILTY SAND
 15.7 -21.0 18.86  2.44  0.00   653  2.26 139.7 43.4 0.69 41.4 14.73  36.1  2023 SILTY SAND
 16.4 -21.7 13.99  2.82  0.00   587  1.58 164.5 45.0 0.73 43.2  7.79  18.2  1654 SILTY SAND
 17.1 -22.3  9.00  2.82  0.00   394  0.79 194.1 47.4 0.77 45.7  2.29   5.1   947 SILTY SAND
 17.7 -23.0  2.88  4.58 -0.01   213   302 SAND
 18.4 -23.6  2.69  1.35  0.12    61    74 SANDY SILT
 19.0 -24.3  1.93  3.90 -0.04   129   138 SAND
 19.7 -24.9  8.53  3.55  0.00   537  1267 SAND
 20.3 -25.6 12.85  2.27  0.01   537  1.45 190.5 44.9 0.91 43.4  8.16  15.4  1470 SILTY SAND
 21.0 -26.2 11.22  2.27  0.01   487  1.29 163.6 44.3 0.94 42.8  6.70  12.2  1268 SILTY SAND
 21.7 -26.9  9.12  2.44  0.00   441  1.08 131.0 43.5 0.96 42.0  4.87   8.5  1065 SILTY SAND
 22.3 -27.6  8.57  2.50  0.00   441  1.07 107.1 42.3 0.99 40.8  4.82   8.2  1039 SILTY SAND
 23.0 -28.2  5.19  2.96  0.00   326  0.62 104.7 43.2 1.02 41.7  1.74   2.9   627 SILTY SAND
 23.6 -28.9  3.40  0.15  0.72    11  0.87  0.27  1.43   2.3    16 MUD
 24.3 -29.5  3.71  1.38  0.06   113  0.41 107.5 43.8 1.08 42.4  0.85   1.3   173 SANDY SILT
 24.9 -30.2  4.66  0.26  0.45    28  1.10  0.41  2.43   3.7    48 CLAY
 25.6 -30.8  3.66  0.36  0.36    30  0.92  0.31  1.71   2.6    44 SILTY CLAY
 26.2 -31.5  2.11  3.82  0.10   189  0.20 106.6 44.2 1.15 43.0  0.22   0.3   217 SAND
 26.9 -32.2  5.91  0.34  0.77    49  1.31  0.60  3.76   5.4    95 CLAY
 27.6 -32.8  6.07  0.29  0.79    43  1.33  0.63  4.00   5.7    85 CLAY
 28.2 -33.5  5.78  0.28  0.80    41  1.29  0.60  3.78   5.2    79 CLAY
 28.9 -34.1  5.50  0.29  0.79    41  1.24  0.57  3.56   4.8    77 CLAY
 29.5 -34.8  4.71  0.38  0.73    46  1.11  0.48  2.85   3.8    79 SILTY CLAY
 30.2 -35.4  3.54  0.33  0.72    31  0.90  0.34  1.86   2.4    44 CLAY
 30.8 -36.1  2.53  0.39  0.58    27  0.68  0.23  1.12   1.4    29 SILTY CLAY
 31.5 -36.7  2.07  0.41  0.53    23  0.56  0.18  0.84   1.1    21 SILTY CLAY
 32.2 -37.4  1.66  1.17  0.40    54  0.45  0.61   0.8    46 SILT
 32.8 -38.1  1.31  1.47  0.25    54  0.75   6.2 21.0 1.11 18.8  1.37   1.7    46 SANDY SILT
 33.5 -38.7  1.37  1.11  0.28    44  0.36  0.46   0.6    37 SILT
 34.1 -39.4  1.61  1.24  0.23    57  0.37  55.3 38.4 1.36 37.1  0.67   0.8    49 SANDY SILT
 34.8 -40.0  2.47  1.91  0.11   139  0.48  57.5 38.1 1.38 36.9  1.17   1.4   165 SILTY SAND
 35.4 -40.7  2.48  1.19  0.00    89  0.67  1.21   1.4   100 SILT
 36.1 -41.3  2.16  1.96 -0.03   129  0.41  66.6 39.1 1.44 37.9  0.94   1.1   139 SILTY SAND
 36.7 -42.0  1.13  3.92  0.04   139  0.25  76.3 40.4 1.48 39.4  0.35   0.4   118 SAND
 37.4 -42.7  2.69  2.07 -0.18   176  0.48  69.1 38.8 1.49 37.8  1.34   1.5   226 SILTY SAND
 38.1 -43.3  2.31  0.37 -0.01    28  0.63  0.24  1.17   1.3    28 SILTY CLAY
 38.7 -44.0  1.55  3.32 -0.04   169   149 SAND
 39.4 -44.6  2.11  4.35 -0.01   306  0.34  98.1 41.2 1.60 40.3  0.74   0.8   352 SAND
 40.0 -45.3  3.75  3.71 -0.01   473  0.50 127.3 42.0 1.64 41.2  1.74   1.8   779 SAND
 40.7 -45.9  7.38  2.53  0.00   646  0.98 138.3 41.1 1.65 40.2  6.62   6.6  1439 SILTY SAND
 41.3 -46.6  4.89  2.75  0.02   476  0.68 122.0 41.0 1.69 40.2  3.22   3.2   888 SILTY SAND
 42.0 -47.2  6.03  0.35  0.68    76  1.32  0.91  5.79   5.6   151 SILTY CLAY
 42.7 -47.9  6.01  0.30  0.72    66  1.32  0.92  5.86   5.6   131 CLAY



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-211             
In-Situ Soil Testing, L.C.                                                      Page 2a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N244,588.1  E1,524,059.9
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN  SU  FACTOR = 1
SURF.ELEV.  = -17.1 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN  PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.60 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
 43.3 -48.6 19272 10.69 36.80  1.32  0.25  0.57  9.92  0.00  0.00  0.00  9.68 36.23  1.57 1.583 134.8 1.072



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-211             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N244,588.1  E1,524,059.9
SNDG.BY : R. Failmezger SNDG. DATE: 6/27/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/27/20

ANALYSIS PARAMETERS: LO RANGE   = 10.36 TSF ROD DIAM.   =  0.93 IN BL.THICK.  =  0.02 IN SU  FACTOR = 1
SURF.ELEV.  = -17.1 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  1.04 IN BL.WIDTH   =  0.15 IN PHI FACTOR = 1
WATER DEPTH =  -5.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   5.4 LBF/FTDELTA-A    =  0.26 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.60 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
 43.3 -48.6  7.55  3.28  0.00   921  0.92 201.2 42.8 1.80 42.1  6.63   6.2  2079 SILTY SAND
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. :DMT-212             
In-Situ Soil Testing, L.C.                                                      Page 1a
JOB FILE: Barren Island FILE NO. : 2020-45
LOCATION: Dorchester County, Maryland--N239,820.1  E1,526,185.7
SNDG.BY : R. Failmezger SNDG. DATE: 6/25/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/25/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN  SU  FACTOR = 1
SURF.ELEV.  =  -4.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN  PHI FACTOR = 1
WATER DEPTH =  -4.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030 CAL GAGE 0 =  0.00 TSF DELTA/PHI   =   0.5 DELTA-B    =  0.77 TSF  M  FACTOR  = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0  K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV   THRUST    A     B     C     DA    DB    ZMRNG ZMLO  ZMHI  ZMCAL   P0    P1    P2     U0    GAMMA   SVP
(FT)   (FT)   (LBF)   (TSF) (TSF) (TSF)  (TSF) (TSF)  (TSF) (TSF) (TSF) (TSF)  (TSF) (TSF) (TSF)  (TSF)  (PCF)  (TSF)
***** ******  ******  ***** ***** *****  ***** *****  ***** ***** ***** *****  ***** ***** *****  ****** ****** ******
  0.7  -5.6    22  0.08  1.24  0.03  0.29  0.77  9.92  0.00  0.00  0.00  0.38  0.47  0.32 0.180  94.8 0.016
  1.3  -6.2    22  0.13  1.27  0.07  0.29  0.77  9.92  0.00  0.00  0.00  0.42  0.50  0.37 0.200  94.8 0.026
  2.0  -6.9    22  0.17  1.29  0.11  0.29  0.77  9.92  0.00  0.00  0.00  0.46  0.52  0.41 0.221  94.8 0.035
  2.6  -7.5    22  0.22  1.38  0.14  0.29  0.77  9.92  0.00  0.00  0.00  0.51  0.61  0.43 0.242  94.8 0.046
  3.3  -8.2    22  0.26  1.46  0.18  0.29  0.77  9.92  0.00  0.00  0.00  0.54  0.69  0.47 0.264  94.8 0.056
  3.9  -8.9    22  0.28  1.47  0.23  0.29  0.77  9.92  0.00  0.00  0.00  0.56  0.70  0.52 0.285  94.8 0.066
  4.6  -9.5    22  0.30  1.48  0.22  0.29  0.77  9.92  0.00  0.00  0.00  0.58  0.71  0.51 0.306  94.8 0.076
  5.2 -10.2    22  0.34  1.53  0.28  0.29  0.77  9.92  0.00  0.00  0.00  0.63  0.76  0.57 0.327  94.8 0.086
  5.9 -10.8    22  0.42  1.64  0.31  0.29  0.77  9.92  0.00  0.00  0.00  0.70  0.87  0.61 0.349  94.8 0.096
  6.6 -11.5    22  0.47  1.69  0.34  0.29  0.77  9.92  0.00  0.00  0.00  0.75  0.92  0.64 0.370  94.8 0.106
  7.2 -12.1    22  0.49  1.73  0.40  0.29  0.77  9.92  0.00  0.00  0.00  0.77  0.96  0.69 0.390  94.8 0.116
  7.9 -12.8    44  0.57  1.84  0.46  0.29  0.77  9.92  0.00  0.00  0.00  0.86  1.06  0.75 0.411  94.8 0.126
  8.5 -13.5   198  0.99  2.35  0.73  0.29  0.77  9.92  0.00  0.00  0.00  1.27  1.58  1.02 0.432  94.8 0.137
  9.2 -14.1   353  0.87  2.21  0.65  0.29  0.77  9.92  0.00  0.00  0.00  1.15  1.44  0.94 0.454  94.8 0.146
  9.8 -14.8   485  0.78  2.05  0.60  0.29  0.77  9.92  0.00  0.00  0.00  1.06  1.27  0.89 0.475  94.8 0.157
 10.5 -15.4   772  1.18  2.92  0.72  0.29  0.77  9.92  0.00  0.00  0.00  1.44  2.15  1.01 0.496 101.1 0.168
 11.2 -16.1  1521  1.25  4.52  0.04  0.29  0.77  9.92  0.00  0.00  0.00  1.43  3.75  0.33 0.517 107.3 0.181
 11.8 -16.7  4013  1.37  7.85  0.28  0.29  0.77  9.92  0.00  0.00  0.00  1.39  7.08  0.57 0.539 113.6 0.196
 12.5 -17.4  3969  1.89  6.75  0.32  0.29  0.77  9.92  0.00  0.00  0.00  1.99  5.98  0.62 0.560 113.6 0.212
 13.1 -18.0  3484  2.41  8.79  0.24  0.29  0.77  9.92  0.00  0.00  0.00  2.44  8.02  0.53 0.580 113.6 0.228
 13.8 -18.7  3241  1.56  4.84  0.48  0.29  0.77  9.92  0.00  0.00  0.00  1.73  4.07  0.77 0.601 107.3 0.243
 14.4 -19.4  2205  0.96  2.75  0.62  0.29  0.77  9.92  0.00  0.00  0.00  1.22  1.97  0.91 0.622 101.1 0.256
 15.1 -20.0  1874  1.00  2.48  0.62  0.29  0.77  9.92  0.00  0.00  0.00  1.27  1.71  0.91 0.644 101.1 0.268
 15.7 -20.7  2359  0.73  2.65  0.37  0.29  0.77  9.92  0.00  0.00  0.00  0.98  1.88  0.66 0.665 107.3 0.282
 16.4 -21.3  4167  0.82  2.51  0.34  0.29  0.77  9.92  0.00  0.00  0.00  1.09  1.73  0.64 0.686 101.1 0.294
 17.1 -22.0  3043  0.58  2.38  0.24  0.29  0.77  9.92  0.00  0.00  0.00  0.85  1.61  0.53 0.707 107.3 0.308
 17.7 -22.6  2492  0.44  1.69  0.40  0.29  0.77  9.92  0.00  0.00  0.00  0.73  0.92  0.69 0.728  94.8 0.319
 18.4 -23.3  2073  0.62  2.15  0.44  0.29  0.77  9.92  0.00  0.00  0.00  0.89  1.38  0.73 0.750 107.3 0.332
 19.0 -23.9  1918  0.52  1.93  0.43  0.29  0.77  9.92  0.00  0.00  0.00  0.79  1.16  0.72 0.770 107.3 0.346
 19.7 -24.6  1698  0.53  1.82  0.48  0.29  0.77  9.92  0.00  0.00  0.00  0.81  1.04  0.77 0.791  94.8 0.358
 20.3 -25.3  2007  0.71  3.09  0.47  0.29  0.77  9.92  0.00  0.00  0.00  0.94  2.32  0.76 0.812 107.3 0.370
 21.0 -25.9  2095  1.18  3.57  0.56  0.29  0.77  9.92  0.00  0.00  0.00  1.41  2.80  0.86 0.834 107.3 0.384
 21.7 -26.6  2492  1.17  4.65  0.58  0.29  0.77  9.92  0.00  0.00  0.00  1.34  3.87  0.88 0.855 107.3 0.398
 22.3 -27.2  2933  1.16  4.38  0.61  0.29  0.77  9.92  0.00  0.00  0.00  1.35  3.61  0.90 0.876 107.3 0.412
 23.0 -27.9  2646  2.31  4.29  1.59  0.29  0.77  9.92  0.00  0.00  0.00  2.56  3.52  1.88 0.897 101.1 0.425
 23.6 -28.5  2844  2.31  4.09  1.55  0.29  0.77  9.92  0.00  0.00  0.00  2.57  3.32  1.84 0.918 101.1 0.437
 24.3 -29.2  3638  1.95  3.71  1.50  0.29  0.77  9.92  0.00  0.00  0.00  2.21  2.93  1.80 0.940 101.1 0.449
 24.9 -29.9  4608  2.09  4.72  1.35  0.29  0.77  9.92  0.00  0.00  0.00  2.31  3.95  1.64 0.960 101.1 0.461
 25.6 -30.5  4123  2.24  3.56  1.86  0.29  0.77  9.92  0.00  0.00  0.00  2.53  2.79  2.15 0.981  94.8 0.473
 26.2 -31.2  3572  1.83  3.48  1.04  0.29  0.77  9.92  0.00  0.00  0.00  2.09  2.70  1.34 1.002 101.1 0.483
 26.9 -31.8  4763  1.76  3.71  0.72  0.29  0.77  9.92  0.00  0.00  0.00  2.01  2.93  1.01 1.023 101.1 0.496
 27.6 -32.5  7673  3.72 12.64  0.70  0.29  0.77  9.92  0.00  0.00  0.00  3.61 11.87  0.99 1.045 119.2 0.511
 28.2 -33.1  8004  3.27 12.43  0.73  0.29  0.77  9.92  0.00  0.00  0.00  3.15 11.66  1.02 1.066 119.2 0.529
 28.9 -33.8  6791  1.75  7.08  0.75  0.29  0.77  9.92  0.00  0.00  0.00  1.84  6.31  1.04 1.087 107.3 0.545
 29.5 -34.4  6064  1.31  4.53  0.75  0.29  0.77  9.92  0.00  0.00  0.00  1.49  3.76  1.04 1.108 107.3 0.560
 30.2 -35.1 12326  3.26 10.33  0.87  0.29  0.77  9.92  0.00  0.00  0.00  3.25  9.55  1.16 1.130 119.2 0.575
 30.8 -35.8 26460  2.58 19.79  1.13  0.29  0.77  9.92  0.00  0.00  0.00  2.07 19.02  1.42 1.150 113.6 0.592



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. : DMT-212             
In-Situ Soil Testing, L.C.                                                      Page 2
JOB FILE: Barren Island FILE NO. :2020-45
LOCATION: Dorchester County, Maryland--N239,820.1  E1,526,185.7
SNDG.BY : R. Failmezger SNDG. DATE: 6/25/20
ANAL.BY : Roger Failmezger, P.E., F. ASCE, D. GE ANAL. DATE: 6/25/20

ANALYSIS PARAMETERS: LO RANGE   =  9.92 TSF ROD DIAM.   =  2.36 IN BL.THICK.  =  0.59 IN SU  FACTOR = 1
SURF.ELEV.  =  -4.9 FT LO  GAGE 0 =  0.00 TSF FR.RED.DIA. =  2.64 IN BL.WIDTH   =  3.78 IN PHI FACTOR = 1
WATER DEPTH =  -4.9 FT HI  GAGE 0 =  0.00 TSF LIN.ROD WT. =   8.0 LBF/FTDELTA-A    =  0.29 TSF  OCR FACTOR = 1
SP.GR.WATER = 1.030  CAL GAGE 0 =  0.00 TSF; 

 DELTA / PHI =   0.5  DELTA - B =  0.77 TSF  M FACTOR = 1
MAX SU ID   =   0.6 SU OPTION  =     0 MIN PHI ID  =   1.2 OCR OPTION =     0 K0 FACTOR  = 1
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 100 KPA = 1.044 TSF = 14.51 PSI    1 M = 3.2808 FT

  Z    ELEV    KD    ID    UD    ED      K0     SU     QD     PHI   SIGFF   PHIO    PC     OCR     M      SOIL TYPE
(FT)   (FT)                     (TSF)          (TSF)  (TSF)  (DEG)  (TSF)   (DEG)  (TSF)         (TSF)
***** ******  ***** ***** ***** ******  *****  *****  *****  *****  ******  *****  *****  *****  ******  ************
  0.7  -5.6 12.24  0.51  0.75     3  2.08  0.03  0.26  16.9     9 MUD
  1.3  -6.2  8.28  0.41  0.77     3  1.63  0.03  0.24   9.2     7 MUD
  2.0  -6.9  6.56  0.28  0.79     2  1.40  0.03  0.23   6.4     5 MUD
  2.6  -7.5  5.76  0.37  0.70     3  1.28  0.04  0.24   5.2     6 MUD
  3.3  -8.2  5.06  0.50  0.73     5  1.17  0.04  0.24   4.2     9 MUD
  3.9  -8.9  4.29  0.46  0.84     4  1.04  0.04  0.22   3.3     7 MUD
  4.6  -9.5  3.73  0.43  0.73     4  0.93  0.03  0.20   2.6     6 MUD
  5.2 -10.2  3.52  0.43  0.81     4  0.89  0.04  0.21   2.4     6 MUD
  5.9 -10.8  3.68  0.46  0.73     5  0.92  0.04  0.25   2.6     8 MUD
  6.6 -11.5  3.62  0.43  0.69     5  0.91  0.05  0.27   2.5     8 MUD
  7.2 -12.1  3.30  0.49  0.78     6  0.85  0.05  0.25   2.2     8 MUD
  7.9 -12.8  3.52  0.47  0.76     7  0.89  0.05  0.30   2.4    10 MUD
  8.5 -13.5  6.13  0.37  0.71    10  1.34  0.13  0.78   5.7    21 MUD
  9.2 -14.1  4.72  0.43  0.70    10  1.11  0.09  0.56   3.8    18 MUD
  9.8 -14.8  3.77  0.35  0.70     7  0.94  0.07  0.42   2.7    10 MUD
 10.5 -15.4  5.62  0.76  0.55    25  1.26  0.84   5.0    47 CLAYEY SILT
 11.2 -16.1  5.08  2.52 -0.20    80  0.76  16.2 39.2 0.29 35.4  0.69   3.8   151 SILTY SAND
 11.8 -16.7  4.35  6.69  0.04   197  0.38  45.2 45.7 0.33 42.8  0.23   1.2   351 SAND
 12.5 -17.4  6.76  2.79  0.04   139  0.79  42.8 43.6 0.35 40.7  0.98   4.6   299 SILTY SAND
 13.1 -18.0  8.15  3.00 -0.03   193  1.04  35.9 41.7 0.38 38.6  1.75   7.7   450 SILTY SAND
 13.8 -18.7  4.67  2.06  0.15    81  0.59  35.6 42.4 0.41 39.5  0.62   2.5   145 SILTY SAND
 14.4 -19.4  2.32  1.27  0.48    26  0.37  25.4 40.9 0.43 37.9  0.24   0.9    28 SANDY SILT
 15.1 -20.0  2.35  0.70  0.42    16  0.63  0.34   1.3    16 CLAYEY SILT
 15.7 -20.7  1.12  2.85 -0.02    31  0.20  28.2 41.6 0.47 38.9  0.08   0.3    26 SILTY SAND
 16.4 -21.3  1.36  1.62 -0.12    22    19 SANDY SILT
 17.1 -22.0  0.43  5.75 -1.31    27  0.04  37.0 43.4 0.52 41.0    23 SAND
 17.7 -22.6  0.01 70.55 -14.68     6     5 MUD
 18.4 -23.3  0.41  3.64 -0.14    17    15 SAND
 19.0 -23.9  0.08 13.52 -1.87    13    10 SAND
 19.7 -24.6  0.06 10.30 -0.85     8     7 MUD
 20.3 -25.3  0.33 11.15 -0.41    48    41 SAND
 21.0 -25.9  1.49  2.43  0.04    48  0.36  24.7 38.2 0.63 35.7  0.29   0.7    41 SILTY SAND
 21.7 -26.6  1.22  5.21  0.05    88  0.29  29.8 39.4 0.65 37.0  0.21   0.5    75 SAND
 22.3 -27.2  1.13  4.86  0.05    78    67 SAND
 23.0 -27.9  3.90  0.58  0.59    33  0.97  0.22  1.20   2.8    51 SILTY CLAY
 23.6 -28.5  3.76  0.46  0.56    26  0.94  0.21  1.17   2.7    40 SILTY CLAY
 24.3 -29.2  2.83  0.57  0.67    25  0.75  0.16  0.77   1.7    30 SILTY CLAY
 24.9 -29.9  2.91  1.23  0.51    57  0.42  51.8 41.4 0.76 39.4  0.57   1.2    73 SANDY SILT
 25.6 -30.5  3.26  0.17  0.76     9  0.84  0.19  1.01   2.1    13 MUD
 26.2 -31.2  2.25  0.56  0.31    21  0.61  0.13  0.58   1.2    21 SILTY CLAY
 26.9 -31.8  2.00  0.93 -0.01    32  0.54  0.49   1.0    28 SILT
 27.6 -32.5  5.03  3.21 -0.02   286  0.62  83.4 42.9 0.86 41.2  1.42   2.8   545 SILTY SAND
 28.2 -33.1  3.95  4.07 -0.02   295  0.45  88.9 43.6 0.90 42.0  0.82   1.6   500 SAND
 28.9 -33.8  1.37  5.99 -0.06   156   132 SAND
 29.5 -34.4  0.68  5.95 -0.17    78    67 SAND
 30.2 -35.1  3.69  2.97  0.01   219  0.24 139.1 46.3 0.99 45.0  0.31   0.5   357 SILTY SAND
 30.8 -35.8  1.54 18.57  0.30   589   516 SAND
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Midbay Island Phase I - Barren Island 
 

 

Introduction 
 
The enclosed report presents the results of the site investigation program conducted by ConeTec Inc. for 
SaLUT-TLB in the waters surrounding Barren Island nearby Fishing Creek, Maryland.  The program 
consisted of 13 electric field vane shear tests (VST) at 8 locations selected and numbered under the 
direction of SaLUT-TLB personnel.  The purpose of the program was to evaluate existing site conditions. 
 
Project Information 
 

Project  

Client  SaLUT-TLB 

Project Midbay Island Phase I - Barren Island  

ConeTec project number 20-54-21144 
 
A map from CESIUM including the VST test locations is presented below.   
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Midbay Island Phase I - Barren Island 
 

 

Rig Description Deployment System Test Type 

Mobile Drill B-57 Truck Rig Drill Head/winch line VST 

 
Coordinates    

Test Type Collection Method EPSG Number Comments 

VST GPS Survey 3559 Coordinates provided by client 

 
Electronic Field Vane Shear Test (VST) 

Depth reference 
Depths are referenced to the existing ground surface at the time of each 
test. 

Load cell capacity 100 Nm 

Additional comments 

In cases where the load cell capacity was exceeded, the actual in-situ 
undrained shear strength is greater than calculated. 

Due to the nature of conducting VST on a spud-barge, results are affected 
by tides, wind, and any movement of the barge and or casing. Peak and 
remolded stress values were determined based on an assumed trend 
between the peaks and troughs of the curves. 

Several shallow tests showed extremely low test results. This is not due to 
equipment errors or malfunctions as the proper QA/QC procedures were 
followed throughout the project. The results seem to be suggest ground 
disturbance or other phenomena outside of ConeTec testing control. 

 

Limitations 

 
This report has been prepared for the exclusive use of SaLUT-TLB (Client) for the project titled “Midbay 
Island Phase I - Barren Island”.  The report’s contents may not be relied upon by any other party without 
the express written permission of ConeTec Inc. (ConeTec).  ConeTec has provided site investigation 
services, prepared the factual data reporting, and provided geotechnical parameter calculations 
consistent with current best practices.  No other warranty, expressed or implied, is made.  
 
The information presented in the report document and the accompanying data set pertain to the specific 
project, site conditions and objectives described to ConeTec by the Client.  In order to properly understand 
the factual data, assumptions and calculations, reference must be made to the documents provided and 
their accompanying data sets, in their entirety. 
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ELECTRIC FIELD VANE SHEAR TEST – UPHOLE CONFIGURATION 

 

 

The electric field vane system is manufactured by Adara Systems Ltd., a subsidiary of ConeTec.  An 
illustration of the uphole vane system configuration is presented in Figure eVST.   
 

 
Figure eVST. Illustration of the uphole electric field vane system configuration 

 
The vane system is designed with an array of strain gauges in a load cell that measure the applied torque.  
The torque signal is amplified and converted to digital data within the tool and transmitted to the data 
acquisition system through a shielded cable.  The system uses a friction slip coupler to permit the free slip 
or play of approximately fifteen degrees between the rods and the vane blade in order to isolate and 
record rod friction from the soil before rotation of the vane blade starts.  The system is designed to use 
vane blades of various sizes and configurations that connect to the friction slip coupler.  The vane blades 
manufactured by Adara have dimensions and tolerances that are in general accordance with the current 
ASTM D2573 standards.  In very soft soil conditions and at the request of the client, ConeTec may use a 
large diameter vane blade that exceeds the ASTM D2573 maximum size specifications in order to 
maximize torque resolution.  In very stiff soil conditions and at the request of the client, ConeTec may use 
a smaller diameter vane blade than the minimum size specified in ASTM D2573 in order to obtain a peak 
torque below the capacity of the load cell.   
 
The electric motor (capable of 100 Newton-meters of torque) is designed to clamp onto and rotate the 
rods and vane blade at a constant rate.  
 
ConeTec’s calibration criteria of the load cells are in accordance with the current ASTM D2573 standard. 
 
 
 
 

System 
control box 

Data, power 
and control 
cables 

Vane 
power/ data 
cable 

CONETEC 

Torque head 

- Vane torque 
load cell at surface 

Standard cone or 
-drill rods 

Cased hole 

A;+--+- Friction sl ip 
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ELECTRIC FIELD VANE SHEAR TEST – UPHOLE CONFIGURATION 

 

 

The data acquisition system consists of a computer that records the vane data every 0.2 degrees of 
rotation.  The system records the following parameters and saves them to a file as the test is conducted: 
 

• Torque in Newton-meters 

• Rotation in degrees 

• Elapsed time in seconds (from the start of the test) 

 
All testing is performed in accordance to ConeTec’s field vane testing operating procedures and in general 
accordance with the current ASTM D2573 standard. For additional information on vane shear testing refer 
to Greig et al. (1987). 
 
Prior to the start of a vane shear test profile, a suitable sized vane blade is selected, the vane system is 
powered on and the vane load cell baseline reading is recorded with the load cell hanging freely in a 
vertical position.    
 
The vane blade, slip coupler and rods are advanced to the desired test depth through a cased hole, 
typically using AWJ drill rods or one-meter length rods with an outer diameter of 1.5 inches (38.1 
millimeters).  Test depths are referenced to the middle of the rectangular portion of the vane blade.  The 
motor rotates the rods at a near constant rate up to and beyond the yield stress (peak) until the load 
remains near constant (post peak). Following post peak readings, the vane blade is then rapidly rotated 
clockwise ten times to completely remold the soil.  The test procedure is repeated in order to record the 
remolded strength of the soil.  The vane blade is then advanced to the next depth and the procedure is 
repeated or the vane blade is retracted to allow for drilling and vane blade size changes.  Once the vane 
profile is complete, the final baseline of the load cell is recorded and compared to previous reading as a 
QA/QC check. 
 
Undrained shear strength from the field vane, (Su)fv, is calculated from torque measurements using the 
following general equation (ASTM D2573) taking into consideration the case of rectangular or tapered 
ends at the top and/or bottom of the vane blade. 
 

(Su)fv=
12∙Tmax

πD2 (
D

cos(iT)
+ 

D
cos(iB)

+6H)
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ELECTRIC FIELD VANE SHEAR TEST – UPHOLE CONFIGURATION 

 

 

where: 
(Su)fv

  
Tmax 

 
D 
H 
 
iT 
 
iB
  

 
= 
 
= 
 
= 
= 
 
= 
 
= 
 

 
undrained shear strength 
from the field vane 
maximum value of torque 
 
vane diameter 
height of the rectangular 
portion of the vane 
angle of taper at vane top 
(with respect to horizontal) 
angle of taper at vane 
bottom (with respect to 
horizontal) 

 

For rectangular vane blades where H/D = 2, the above equation simplifies to:  
 

(S𝑢)fv=
6∙Tmax

7πD3  

 
The recorded rod friction is subtracted from the peak and remolded torque.  No correction factors are 
applied to the vane results to derive the mobilized shear strength (τmobilized).   
 
A summary of the vane shear tests, a table of results and individual VST plots are provided in the relevant 
appendices.  Tabular data in Excel format is provided in the data release folder. 
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  APPENDICES   
 
 

The appendices listed below are included in the report: 
 

• Electronic Field Vane Shear Test Profile Summary and Results 
• Electronic Field Vane Shear Test Plots 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 

 

 

 

 

Electric Field Vane Shear Test Profile Summary and Results 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Isand Phase I - Barren Island
Start Date: 27-Jul-2020
End Date: 31-Jul-2020

Sounding ID File Name Date From Date To Northing1 

(ft)

Easting1 

(ft)

Surface 
Elevation2 


(ft)

B-201B-1 20-54-21144_VST_B-201B-1 27-Jul-2020 27-Jul-2020 245750.36 1526910.24 -2.68

B-201B-2 20-54-21144_VST_B-201B-2 27-Jul-2020 27-Jul-2020 245750.36 1526910.24 -2.68

B-201B-3 20-54-21144_VST_B-201B-3 27-Jul-2020 27-Jul-2020 245750.36 1526910.24 -2.68

B-201C-1 20-54-21144_VST_B-201C-1 31-Jul-2020 31-Jul-2020 245682.99 1526794.66 -2.26

B-201C-2 20-54-21144_VST_B-201C-2 31-Jul-2020 31-Jul-2020 245682.99 1526794.66 -2.26

B-224B 20-54-21144_VST_B-224B 29-Jul-2020 29-Jul-2020 240886.80 1525286.90 -6.56

B-227B-1 20-54-21144_VST_B-227B-1 29-Jul-2020 29-Jul-2020 239008.68 1524988.87 -9.46

B-227B-2 20-54-21144_VST_B-227B-2 29-Jul-2020 29-Jul-2020 239008.68 1524988.87 -9.46

B-230B-1 20-54-21144_VST_B-230B-1 30-Jul-2020 30-Jul-2020 238457.89 1526682.55 -6.39

B-230B-2 20-54-21144_VST_B-230B-2 30-Jul-2020 30-Jul-2020 238457.89 1526682.55 -6.39

B-232B 20-54-21144_VST_B-232B 29-Jul-2020 29-Jul-2020 237577.57 1527172.55 -7.06

B-244B 20-54-21144_VST_B-244B 31-Jul-2020 31-Jul-2020 234036.95 1531418.32 -5.11

B-246B 20-54-21144_VST_B-246B 30-Jul-2020 30-Jul-2020 239821.16 1526181.98 -5.11
1. Coordinates are referenced to the Maryland state plane coordinate system and are client provided.
2. Elevations were recorded at the same time as the coordinates and are client proivided.

ELECTRIC FIELD VANE SHEAR TEST SUMMARY
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Start Date: 27-Jul-2020
End Date: 31-Jul-2020

Sounding ID Date
Test


Depth1

(ft)

Vane

Insertion


Time

(HH:mm)

Peak Test

Start

Time


(HH:mm)

Insertion to 
Start


Interval

(min)

Start to 
Failure

Interval


(sec)

Peak Test

Avg

Rate


(deg/sec)

Remolding 
Completion


Time

(HH:mm)

Remold Test 
Start

Time


(HH:mm)

Remolding to 
Start


Interval

(min)

Remold Test 
Avg

Rate


(deg/sec)

Refer to 
Notation 
Number

B-201B-1 27-Jul-2020 7.0 08:53 08:56 3 1315 0.13 2

B-201B-2 27-Jul-2020 8.0 09:37 09:40 4 596 0.07 09:54 09:55 2 0.06

B-201B-3 27-Jul-2020 41.0 11:57 12:02 5 275 0.03 3

B-201C-1 31-Jul-2020 7.0 10:49 10:52 3 245 0.11 11:01 11:01 1 0.11

B-201C-2 31-Jul-2020 41.0 11:46 11:49 3 290 0.12 12:00 12:00 1 0.12

B-224B 29-Jul-2020 35.0 12:05 12:07 3 279 0.04 12:21 12:23 2 0.04

B-227B-1 29-Jul-2020 6.0 15:26 15:28 3 260 0.05 15:38 15:40 2 0.08

B-227B-2 29-Jul-2020 30.0 16:24 16:27 3 479 0.12 16:42 16:43 1 0.12

B-230B-1 30-Jul-2020 4.0 08:40 08:42 3 233 0.12 08:58 08:58 1 0.12

B-230B-2 30-Jul-2020 14.0 09:37 09:39 3 266 0.12 09:48 09:49 1 0.12

B-232B 29-Jul-2020 13.0 14:01 14:05 5 254 0.04 14:18 14:18 1 0.06

B-244B 31-Jul-2020 7.0 08:34 08:38 4 226 0.12 08:47 08:48 1 0.11

B-246B 30-Jul-2020 7.0 10:42 10:47 6 170 0.11 10:56 10:57 2 0.12
1. Test depths are referenced to the middle of the vane.
2. Did not conduct remold test due to soft soil conditions.
3. Exceeded the capacity of the load cell on the peak test. Low rotation angle recorded due to data recording issues.

ELECTRIC FIELD VANE SHEAR TEST TIMING
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Start Date: 27-Jul-2020
End Date: 31-Jul-2020

Sounding ID File Name Date
Load Cell 

Serial 
Number

Load Cell 
Location

Casing/Drillout

Depth


(ft)

Test

Depth1 


(ft)

Test 
Elevation 

(ft)

Vane 
Diameter


D

(mm)

Vane 
Height


H

(mm)

Top Taper 
Angle


iT

(deg)

Bottom 
Taper Angle


iB 

(deg)

Vane Factor 
(kPa/Nm)

Peak 
Torque 

(Nm)

Remolded 
Torque (Nm)

Peak

Stress

(tsf)

Remolded

Stress

(tsf)

Peak 
Frictional 

Stress

(tsf)

Remolded 
Frictional 

Stress

(tsf)

Su

Peak

(tsf)

Su

Remolded


(tsf)
Sensitivity

Refer to 
Notation 
Number

B-201B-1 20-54-21144_VST_B-201B-1 27-Jul-2020 AVLC-034 Surface 5.0 7.0 -9.68 75 150 45 45 0.6106 4.34 0.03 0.01 0.02 2

B-201B-2 20-54-21144_VST_B-201B-2 27-Jul-2020 AVLC-034 Surface 5.0 8.0 -10.68 75 150 45 45 0.6106 2.26 1.38 0.01 0.01 0.01 0.00 0.01 0.01 1 4

B-201B-3 20-54-21144_VST_B-201B-3 27-Jul-2020 AVLC-034 Surface 39.0 41.0 -43.68 50 100 45 45 2.0608 105.95 2.28 1.12 1.16 3

B-201C-1 20-54-21144_VST_B-201C-1 31-Jul-2020 AVLC-034 Surface 5.0 7.0 -9.26 75 150 45 45 0.6106 16.11 2.47 0.10 0.02 0.01 0.00 0.10 0.01 8 4

B-201C-2 20-54-21144_VST_B-201C-2 31-Jul-2020 AVLC-034 Surface 39.0 41.0 -43.26 40 80 45 45 4.0249 72.64 39.36 3.05 1.65 0.49 0.37 2.56 1.29 2

B-224B 20-54-21144_VST_B-224B 29-Jul-2020 AVLC-034 Surface 32.0 35.0 -41.56 40 80 45 45 4.0249 58.95 31.06 2.48 1.31 0.36 0.28 2.11 1.03 2

B-227B-1 20-54-21144_VST_B-227B-1 29-Jul-2020 AVLC-034 Surface 4.0 6.0 -15.46 75 150 45 45 0.6106 17.21 1.50 0.11 0.01 0.01 0.01 0.10 0.00 22

B-227B-2 20-54-21144_VST_B-227B-2 29-Jul-2020 AVLC-034 Surface 28.0 30.0 -39.46 40 80 45 45 4.0249 76.53 35.06 3.22 1.47 0.61 0.11 2.60 1.36 2

B-230B-1 20-54-21144_VST_B-230B-1 30-Jul-2020 AVLC-034 Surface 2.0 4.0 -10.39 75 150 45 45 0.6106 3.27 1.13 0.02 0.01 0.00 0.00 0.02 0.00 4 4

B-230B-2 20-54-21144_VST_B-230B-2 30-Jul-2020 AVLC-034 Surface 12.0 14.0 -20.39 75 150 45 45 0.6106 4.68 1.61 0.03 0.01 0.01 0.00 0.02 0.01 4 4

B-232B 20-54-21144_VST_B-232B 29-Jul-2020 AVLC-034 Surface 11.0 13.0 -20.06 75 150 45 45 0.6106 28.86 4.45 0.18 0.03 0.01 0.00 0.17 0.02 7

B-244B 20-54-21144_VST_B-244B 31-Jul-2020 AVLC-034 Surface 5.0 7.0 -12.11 75 150 45 45 0.6106 9.52 1.16 0.06 0.01 0.01 0.00 0.05 0.00 11 4

B-246B 20-54-21144_VST_B-246B 30-Jul-2020 AVLC-034 Surface 4.0 7.0 -12.11 75 150 45 45 0.6106 8.20 1.65 0.05 0.01 0.01 0.00 0.05 0.01 6 4
1. Test depths are referenced to the middle of the vane.
2. Did not conduct remold test due to soft soil conditions.
3. Exceeded the capacity of the load cell on the peak test. Low rotation angle recorded due to data recording issues.
4. Low results have been confirmed as accurate data; may be true soil conditions or the results of soil disturbance.

ELECTRIC FIELD VANE SHEAR TEST RESULTS

Sheet 2 of 2
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Electric Field Vane Shear Test Plots 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-201B-1

Test Date: 27-Jul-2020 08:56
Test Depth (ft): 7.00
Test Elevation (ft): -9.68
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 245750.3608
Easting (ft): 1526910.239
Surface Elevation (ft): -2.68

Rod Friction assumed to be 
0.007 tsf with slip coupler 
being fully engaged at 18° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-201B-2

Test Date: 27-Jul-2020 09:40
Test Depth (ft): 8.00
Test Elevation (ft): -10.68
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 245750.3608
Easting (ft): 1526910.239
Surface Elevation (ft): -2.68

Peak rod friction assumed to be 0.008 
tsf with slip coupler being fully 
engaged at 9° 

Remolded rod friction assumed 
to be 0.004 tsf with slip coupler 
being fully engaged at 10° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-201B-3

Test Date: 27-Jul-2020 12:02
Test Depth (ft): 41.00
Test Elevation (ft): -43.68
Vane Type: Adara solid double tapered 50 x 100 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 245750.3608
Easting (ft): 1526910.239
Surface Elevation (ft): -2.68

Peak rod friction assumed to 
be 1.12 tsf with slip coupler 
being fully engaged by 2° 
recorded
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-201C-1

Test Date: 31-Jul-2020 10:52
Test Depth (ft): 7.00
Test Elevation (ft): -9.26
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 245682.9915
Easting (ft): 1526794.6607
Surface Elevation (ft): -2.26

Peak rod friction assumed to 
be 0.005 tsf with slip coupler 
being fully engaged at 15° 

Remolded rod friction 
assumed to be 0.003 tsf with 
slip coupler being fully 
engaged at 8° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-201C-2

Test Date: 31-Jul-2020 11:49
Test Depth (ft): 41.00
Test Elevation (ft): -43.26
Vane Type: Adara solid double tapered 40 x 80 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 245682.9915
Easting (ft): 1526794.6607
Surface Elevation (ft): -2.26

Peak rod friction 
assumed to be 0.49 tsf 
with slip coupler being 
fully engaged at 4° 
recorded

Remolded rod 
friction assumed to 
be 0.37 tsf with slip 
coupler being fully 
engaged at 6° 
recorded
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-224B

Test Date: 29-Jul-2020 12:07
Test Depth (ft): 35.00
Test Elevation (ft): -41.56
Vane Type: Adara solid double tapered 40 x 80 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 240886.8
Easting (ft): 1525286.9
Surface Elevation (ft): -6.56

Peak rod friction 
assumed to be 0.01 
tsf with slip 
coupler being fully 
engaged at 6° 
recorded

Remolded rod friction 
assumed to be 0.28 tsf 
with slip coupler being 
fully engaged at 3° 
recorded
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-227B-1

Test Date: 29-Jul-2020 15:28
Test Depth (ft): 6.00
Test Elevation (ft): -15.46
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 239008.6794
Easting (ft): 1524988.8677
Surface Elevation (ft): -9.46

Peak rod friction assumed to 
be 0.01 tsf with slip coupler 
being fully engaged at 8° 

Remolded rod friction 
assumed to be 0.005 tsf with 
slip coupler being fully 
engaged at 4° recorded
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-227B-2

Test Date: 29-Jul-2020 16:27
Test Depth (ft): 30.00
Test Elevation (ft): -39.46
Vane Type: Adara solid double tapered 40 x 80 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 239008.6794
Easting (ft): 1524988.8677
Surface Elevation (ft): -9.46

Peak rod friction 
assumed to be 0.61 tsf 
with slip coupler being 
fully engaged at 18° 

Remolded rod friction 
assumed to be 0.11 tsf 
with slip coupler being 
fully engaged at 16° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-230B-1

Test Date: 30-Jul-2020 08:42
Test Depth (ft): 4.00
Test Elevation (ft): -10.39
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 238457.8886
Easting (ft): 1526682.5478
Surface Elevation (ft): -6.39

Peak rod friction assumed to 
be 0.003 tsf with slip coupler 
being fully engaged at 17° Remolded rod friction 

assumed to be 0.003 tsf with 
slip coupler being fully 
engaged at 5° recorded
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-230B-2

Test Date: 30-Jul-2020 09:39
Test Depth (ft): 14.00
Test Elevation (ft): -20.39
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 238457.8886
Easting (ft): 1526682.5478
Surface Elevation (ft): -6.39

Peak rod friction 
assumed to be 0.005 tsf 
with slip coupler being 
fully engaged at 13° 

Remolded rod friction assumed 
to be 0.004 tsf with slip coupler 
being fully engaged at 16° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-232B

Test Date: 29-Jul-2020 14:05
Test Depth (ft): 13.00
Test Elevation (ft): -20.06
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 237577.573
Easting (ft): 1527172.545
Surface Elevation (ft): -7.06

Peak rod friction assumed to be 0.01 tsf with 
slip coupler being fully engaged at 3° recorded

Remolded rod friction assumed 
to be 0.005 tsf with slip coupler 
being fully engaged at 9° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-244B

Test Date: 31-Jul-2020 08:38
Test Depth (ft): 7.00
Test Elevation (ft): -12.11
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 234036.9502
Easting (ft): 1531418.3156
Surface Elevation (ft): -5.11

Peak rod friction 
assumed to be 0.008 tsf 
with slip coupler being 
fully engaged at 7° 
recorded

Remolded rod 
friction assumed to 
be 0.003 tsf with slip 
coupler being fully 
engaged by 15° 
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Job Number: 20-54-21144
Client: SaLUT
Project: Midbay Island Phase I - Barren Island
Sounding: B-246B

Test Date: 30-Jul-2020 10:47
Test Depth (ft): 7.00
Test Elevation (ft): -12.11
Vane Type: Adara solid double tapered 75 x 150 
mm (45°, 45°)

Coordinate System: Maryland State Plane
Northing (ft): 239821.1604
Easting (ft): 1526181.983
Surface Elevation (ft): -5.11

Peak rod friction 
assumed to be 0.006 tsf 
with slip coupler being 
fully engaged at 9° 

Remolded rod friction assumed 
to be 0.003 tsf with slip coupler 
being fully engaged by 15° 
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PROJECT:   Barren Island IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger

SOUNDING
B-302

Depth: 6.0 feet

LOCATION:  Barren Island, Maryland SOUNDING DATE: 2/10/2021
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PROJECT:   Barren Island IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger

SOUNDING
B-303

Depth: 6.0 feet

LOCATION:  Barren Island, Maryland SOUNDING DATE: 2/10/2021
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PROJECT:   Barren Island IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger

SOUNDING
B-304

Depth: 4.0 feet

LOCATION:  Barren Island, Maryland SOUNDING DATE: 2/10/2021
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PROJECT:   Barren Island IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger

SOUNDING
B-305

Depth: 10.0 feet

LOCATION:  Barren Island, Maryland SOUNDING DATE: 2/10/2021
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CPT-245 SETTLEMENT with Crest Elevation = 5.52 ft NAVD88 
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APPENDIX E 

BARREN ISLAND DESIGN DECISION REGISTER 



Category No. Key Decision Associated Risk/Discussion/Alts Considered Alternatives Considered Rationale for Decision Implications (Short & Long Term) Review/Vertical Team Comments Outcome (Updates Prior to Next Meeting)

Design Tech

1 When does the In-House team begin Cadd work?

[Wait until Scope/Schedule, H&H, and Geotech return 

analysis.][Begin basic file preparation, lay down 

alignment from Feasibility study.]

Begin basic file preparation, lay down 

alignment from feasibility study will 

begin on 29JUL2020

Basic Cadd work is not contingent on 

H&H, geotech.  Feasibility study provides 

an alignmnet that can be shifted with later 

input from H&H and geotech

Dam & Safety Cadd support brought in 

earlier than anticipated
 

Geotech

2 What alignment should Geotech plan their schedule for?

Choosing a shorter alignment may not be supported 

by h&h modeling; choosing a shorter alignment may 

avoid the poor foundation, but the schedule would not 

allow for increased design efforts if the alignmnet had 

to be made longer 

Alternative alignments under analysis, 

borrow area identified; shorter 

alignment

In order to build the schedule, the most 

conservative option is to plan to design the 

full alignment overtop of soil that needs to 

be replaced.  The alignment can always be 

truncated in the future.

 Alignment will be determined by 

modeling, schedule may be set today 

and then alignment changed later in the 

same day

 

H&H

3 Bird Island Alignment, long vs short breakwater

  Alt 1 - just island protection, no breakwater

Alt 2 - full breakwater

Alt 3 - short breakwater

Alt 4 - 2 islands extended from short breakwater

Alt 5 - segmented breakwaters extended from short 

breakwater

Longer alignment depicted in the 

feasibility study vs several iterations 

of shorter runs.  Analysis based on 

velocities

Developed by Dr. Angie Sowers from 

ERDC modeling data:*The long breakwater 

(8200 ft) is not justified due to:

1. Don't see evidence in modeling data that 

it improves conditions for SAV any further 

than the short breakwater

2. High velocities modeled for the tip of the 

long breakwater

3. Poor foundation and additional impact 

associated with foundation replacement

4. Additional costs not justified

5. An area of reduced velocities is evident 

in the shadow of the breakwater, but much 

of the value to SAV can be gained from Alt 

01 which performs under most conditions 

as well if not better than the other 

alternatives.

6. Modeling does not demonstrate that a 

continuous breakwater is needed to 

provide for conditions suitable to SAV.  Alt 

01 consistently provided for the current 

conditions or improved velocities.

7. There are some points where velocities 

increase slightly with addition of any 

breakwater structure.

Siginificant cost savings in not building 

the longer breakwater.  We have 

avoided not just the increased 

quantities of stone necessary for the 

longer alignment, but we are no longer 

forced to construct in areas with poor 

foundation material.  Poor foundation 

material would also increase the risk of 

larger future maintenance costs.

 

H&H

4 Sill and Breakwater Final height

1) Breakwater and Sill built to current needs 2) 

Breakwater and sill built with resiliency in mind 3) 

Breakwater and Sill built to final predictted sea level 

rise criterai

2) Breakwater and sill built with 

resiliency in mind 3) Breakwater and 

Sill built to final predictted sea level 

rise criterai

The breakwater and the sill will be designed for resiliency (wide enough to carry a crest height incorporating sea level rise), however, the crest height will be designed for 6’ for breakwater and 4 feet for sill in MLLW (from feasibility and current modeling to trip up wave energy of 50 year event).

The maximum area of impact will be 

accounted for at the 35% design.  

Project costs will be greater than 

initially anticiapted; the bulk of a larger 

structure is found in the base, volume-

wise.  Planning for resiliency increases 

upfront costs but allows for 

modification at a future date.  The 

height of the structures will be set at 

current needs with the base wide 

enough for future needs.

 

H&H

5 Need for southern breakwater

{ Current design criteria calls for a breakwater to 

protect the SAV found east of Barren.  H&H modeling 

shows that no alignment of any breakwater 

significantly affects the stability of the SAV}{ In the 

authorization, bird habitat is called out as a potential 

addition to any breakwater.  Bird habitat is a 

necessary component of habitat restoration.}{Bird 

islands add more complex diffraction analysis.}

1) No breakwater, no bird islands  2) 

Truncated breakwater of 100 meters 

from the southern portion of Barren 

Isalnd and three ird islands

We will incorporate bird islands as the 

segmented portion of a southern breakwater.  

The need for these islands may not show out in 

the hydraulic modeling (SAV are not in 

danger), however, other stakeholders may 

require it as a facet of habitat restoration.  We 

will continue to carry the islands forward for 

permitting purposes at this point.

Adding the islands to the project will 

add siginifcant costs in design and 

construction for facets of the project 

we are not authorized to construct.  

Adding the islands will increase the 

overall impact to the bay bottom

 

Civil

6 Change in the SE breakwater

Current issues with curvature in the alignmnet. Shifting 

the alignment will imit available wetland creation 

space.

Subassembly was changed
Removing the curve at Sta 414 fixes the 

corridor issues

Alignment shifted beyond the original 

place
 

Civil

7 Shift the NE alignment to on shore protection

Full alignment of NE sill will require foundation 

remediation.  Full alignment may be causing 

increased velocities in Tar Bay

 Option 1: Design, permit, construct 

Station 100 to 138 stone sill structure. 

Option 2: Design, build, permit, 

cosntruct stone sill from Station 125 to 

138 Option 3: Soft shoreline design

Option 2 was chosen.  The critical path for 

permitting is maintained while foundation 

remediation is removed from Phase 1.  

The increased velocities in Tar Bay is 

unaccounted for and only occurs under 

extrememly low probability storms.  

Adjacent property owner was not in favor 

of a soft shoreline.  Chosen option 

provides for dredge disposal at a future 

date

The extent of the Phase 1 NE sill does 

not provide for immediate storage of 

dredge disposal and does not provide 

full protection of the adjacent shoreline.  

Project costs are limited due to the 

removal of foundation remediation.  

Project environmental impacts are 

limited due to no need for borrow 

dredging.

 

Geotech

8 Shift the SE alignment closer to the existing shoreline.
Shifting the alignmnet towards the shore moves  it 

away from an area requiring foundation remediation.

Option 1 to mimic the feasibility study 

alignment…Option 2 is to move the 

alignment along the shoreline

The team opted to move the sill closer to 

the shore inorder to avoid costly 

foundation replacement.

Immediate loss of Honga River dredge 

disposal area.  Reduced cost in 

construction due to no foundation 

remediation required. Less material 

available for wetland creation at Barren 

Isalnd.  Immediate decrease in 

environmental impacts due to no need 

for sand borrow area dredging.

 

Coastal

9 Shift the Bird Islands to the south

Stakeholders requested greater separation of bird 

islands from main body of Barren to recude 

mammalian predation.  Pushing too far south moves 

the islands beyond the original footprint of the island.

Option 1: extend the islands farther 

south.  Option 2: reduce number of 

islands to two

Team opted to move the islands south and 

reduce from 3 to 2.  Installation too close 

to Barren Island would make the bird 

habitat ineffective.  Leeward and Seaward 

stone structures added to reduce velocities 

through the segmented breakwater.

New alignment requires further 

diffraction analysis from ERDC, input 

from ERDC on spacing of stone 

structures, input from ERDC on total 

number of structures

 

CHOOSE CATEGORY

10 Breakwater Bird Island Alignment (4/22/2021)

Current 2 bird island alignment (8.5 acres) is 

proposed farther south than the original soil borings 

accounted for.

Shifting and rotating alignment back 

onto the former island, mulitple 

locations considered

Geotech informed the team that shifting the 

alignment 100 feet to the south and west 

from the line of existing borings would be 

acceptable.  We will make the shift to allow 

more of the proposed southerm bird island 

(Island M) to be located near known 

accetable strength in situ soil

Higher risk in encountering poor 

material the farther we stray from soil 

borings.

 

CHOOSE CATEGORY

11 Breakwater Bird Island Alignment (4/28/2021)

Removal and refinement of breakwater alignment.  

Options to remove the rock reefs seaward and 

leeward of the gap between Islands A and M.  Option 

to remove the breakwater south of Island M

Keep or remove the rock reefs.  Keep 

the alignment extended beyond the 

southern bird alignment 

Modeling indicated that the rock reefs were 

not needed.  By increasing the size of the 

island shoreline (continuing the breakwater 

alignment around the footprint of the 

shoreline), any fetch that traverses through 

the opening between the islands would be 

caught by the against the toe of the 

southern edge of the brid islands.

Rock structures are reduced.  Bay 

bottom impacts are reduced.  Wave 

energy dissipation is still maintained.
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