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WEST BAY 
SANITARY DISTRICT 

SAN MATEO COUNTY, CALIFORNIA 
 

FLOW EQUALIZATION AND RESOURCE RECOVERY FACILITY LEVEE 

IMPROVEMENTS PROJECT 
Menlo Park, California 

 
ADDENDUM #1 

 
WBSD Project No. 1762.0 

This Addendum forms a part of the Contract Documents.  All bidders submitting a bid to perform 
work on this project shall acknowledge receipt of this Addendum by completing the RECEIPT OF 
ADDENDA Specification Section 3.09, submitted as part of their bid.  If a bidder does not 
acknowledge receipt of this Addendum on the Proposal submitted as part of their bid, the bidder will 
be deemed non-responsive or a non-responsible bidder and will be disqualified. 

 
PRE-BID: 
 
The Contractor's attention shall be directed to the following information discussed at the non-
mandatory pre-bid meeting held on July 11, 2023 at 10:00 am at the project site, the District’s Flow 
Equalization and Resource Recovery Facility at the north end of Bedwell Bayfront Park in Menlo 
Park in person. The following items were discussed during the pre-bid meeting: 
 
1. Sign in - Please sign in by inputting your name, company name, telephone number and 

email address on the sign in sheet. 
 

2. The project includes the flood protection of the District’s Flow Equalization and Resource 
Recovery Facility (FERRF) against the FEMA floodplain and Sea Level Rise. The project 
consists of installing sheet pile walls along the western edge of the site and dual buried 
sheet pile walls along the levee crest. The dual buried sheet pile walls along the northeast 
side of the site will allow for placement of fill along the levee crest. Marsh Road 
approximately 300 feet from the FERRF entrance will be raised. Storm drainage 
infrastructure will be installed along Marsh Road and outfall into Westpoint Slough. An 
ecotone slope / living shoreline will be constructed along the northeast edge of the site. 
Oyster Reef structures will be placed along Flood Slough and Westpoint Slough. At the 
northeast corner of the site a dual storm drainage pipe will be installed along with 
improvement to the existing drainage ditch adjacent to eastern Bedwell Bayfront Trail. 
Additional storm drainage improvements will be installed on the south side of the FERRF 
site and outfall into Pond 1.  
 

3. If contractors still have questions after this meeting to clarify the project specifications, they 
may contact the District for additional information in writing at least 5 days before the bid 
opening. Questions can be submitted to Fariborz Heydari at email address: 
FHeydari@westbaysanitary.org. Bid Opening is August 1, 2023, at 2:00 PM. 
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4. It was mentioned that Sandbar Oyster Company out of North Carolina is a potential source 
for the Oyster Reefs shown on the project plans. 
 

5. Sealed proposals will be opened and read in person at 2:00 PM on August 1, 2023, at the 
West Bay Sanitary District office. Contractors have option to attend in person or via Zoom.  
Zoom information to attend the bid-opening virtually is: 

 
Topic: FERRF Levee Improvements Project Bid Opening 
Time: August 1, 2023, 02:00 PM Pacific Time (US and Canada) 

 
Join Zoom Meeting 

https://us06web.zoom.us/j/81511722976?pwd=enlLSXZMUURodExPWlRzbVRXKzM5Zz09 
 
Meeting ID: 815 1172 2976 
Passcode: 911921 
 
--- 
 
One tap mobile 
+16694449171,,81511722976#,,,,*911921# US 
+16699006833,,81511722976#,,,,*911921# US (San Jose) 
 
--- 
 
Dial by your location 
• +1 669 444 9171 US 
• +1 669 900 6833 US (San Jose) 
• +1 253 205 0468 US 
• +1 253 215 8782 US (Tacoma) 
• +1 346 248 7799 US (Houston) 
• +1 719 359 4580 US 
• +1 689 278 1000 US 
• +1 929 205 6099 US (New York) 
• +1 301 715 8592 US (Washington DC) 
• +1 305 224 1968 US 
• +1 309 205 3325 US 
• +1 312 626 6799 US (Chicago) 
• +1 360 209 5623 US 
• +1 386 347 5053 US 
• +1 507 473 4847 US 
• +1 564 217 2000 US 
• +1 646 931 3860 US 
 
Meeting ID: 815 1172 2976 
Passcode: 911921 

 
6. The engineer’s Opinion of Probable Cost is $10,700,000 
 

https://us06web.zoom.us/j/81511722976?pwd=enlLSXZMUURodExPWlRzbVRXKzM5Zz09
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The Contractor's attention shall be directed to the following responses to questions received by 
West Bay Sanitary District prior to and during the non-mandatory pre-bid meeting:   
 

1. When we reviewed the specification for the project, we noticed that the BCDC Permit No. 
2022.001.00 only has even pages for review, please send us the odd pages 1-65. 
 

a. Acknowledged, please see attachments in addendum providing the full BCDC 
permit. 
 

2. Going through the specs on page A3 section 2.0-4 subsurface and soil data, we don’t see 
that this information is available in the spec. Please let us know where we can find it. 
 

a. Acknowledged, please see attachments in addendum providing geotechnical reports 
that include subsurface and soil data. 
 

3. In the specifications a Biologist was mentioned to be needed to be onsite for any 
construction activity. Is it up to the contractor to provide the biologist? And if so, who will 
cover the expenses for the biologist? 
 

a. Contractors do not need to provide their own biologist, SWCA the project’s 
environmental consultant will be the biologist onsite. 
 

4. Is there a project schedule that can be provided to the contractors? 
 

a. It is up to the contractors to provide a project schedule. There are restrictions that 
will need to be considered. Please review section 8.17 in the specifications along 
with mitigation measures mentioned in the Final Environmental Impact Report and 
environment permits. Project needs to be completed by January 2025. Installation of 
west outboard, north-east inboard and north-east outboard sheet pile walls shall 
occur within the first year of construction. 
 

5. Could WBSD pay in advance for the sheet pile walls ordered by the Contractor? 
 

a. It would be the Contractor’s responsibility to order the sheet pile walls and WBSD 
could pay in advance at a reduced markup / overhead charge. 

 
6. Could WBSD procure the sheet pile walls?  

 
a. WBSD is willing to pay for the sheetpile in advance of installation.  WBSD requires 

some sort of Purchase Order or Invoice from the sheetpile manufacturer in order to 
pay for the sheet pile walls. However, WBSD would prefer if the Contractor procures 
the sheet piles. 
 

7. Can you elaborate about the temporary sheet piles needed? 
 

a. The temporary sheet piles are for the temporary cofferdam that will need to be 
installed at the edge of the project site area for the ecotone slope / living shoreline. 
Please refer to BCDC permit along with Technical Specification Section 31 11 00 
Site Preparation. 
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8. Is it up to the contractor to conduct the engineering for the sheet piles. 
 

a. No, engineering analysis for the sheet pile walls along the west outboard, north-east 
inboard and north-east outboard have been completed. Please refer to structural 
drawings and Technical Specifications Section 31 62 16 Steel Sheet Piles. 
 

9. Is this a balanced site? 
 

a. No, engineered fill will need to be imported onsite. 
 

10. Will the oyster reef structures be anchored down to mud flat?  
 

a. Oyster reef structures will be set down in the mud flat. 
 

11. Can the west outboard sheet pile walls be installed simultaneously with the north-east 
inboard and north-east outboard sheet pile walls? 
 

a. Yes, sheet pile walls can be installed simultaneously as long as all mitigation 
measures mentioned in the environmental impacts report and the environmental 
permits are complied with. 
 

12. Can stockpile be used for the specific fill requirements? 
 

a. Stockpile has not been tested to confirm if it can be utilized for the construction of 
the ecotone slope / living shoreline. Stockpile can be utilized for construction inboard 
of the top of bank. WBSD is currently working on getting testing completed to 
confirm if the stockpile material can be utilized for the construction of the ecotone 
slope / living shoreline. 
 

13. Are there fill requirements? 
 

a. Please refer to the draft report titled Quality Assurance Project Plan for West Bay 
Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection 
Project provided in attachments for fill requirements for the construction of the 
ecotone slope / living shoreline. For fill requirements inboard of the top of bank 
please refer to Technical Specification Section 31 00 00 Earthwork. 
 

14. Can you provide further clarification on how the District would like us to Bid for this project?  
 

a. Bidders shall consider fill for the construction of the ecotone slope / living shoreline 
to be imported fill that fulfills requirements listed under the Draft Quality Assurance 
Project Plan (QAPP) for West Bay Sanitary District Flow Equalization and Resource 
Recovery Facility Flood Protection Project. As quantified in the bidding schedule, 
any soil excavated from the Bay is to be exported from the site. That material can be 
stockpiled on site and tested and if found to meet the requirements of the QAPP, can 
be replaced in the Bay. However, fill for the construction of the ecotone slope / living 
shoreline is shown as exported in the bidding schedule. Bidders shall also consider 
excavated borrow material on-site from stockpiles to be used for any construction 
inboard of the top of bank. Please see revised Bid Item Descriptions. 
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15. Does the excavated bay mud need to be dried? 
 

a. In the event the excavated bay mud is not suitable for reuse in the Bay, bay mud 
should be dried and hauled offsite. If the bay mud can be reused for the Bay then it 
does not need to be dried. 
 

16. Is temporary irrigation going to be needed for the Bay Mud and salvaged native plant? 
  

a. Water for irrigation of bay mud and salvaged native plants should be brackish water. 
 

17. Can matchlines be provided within sheets to understand earthwork needs? 
 

a. Please refer to sheet C1.0, C1.1 and C2.0. 
 

18. Can you provide further clarification on working hours, Bedwell Bayfront Park hours and 
how they align with two hours before and after high tide? 
 

a. Please refer to BCDC permit. Work shall not be conducted within two hours before 
or after extreme high tides unless the work area is protected by a cofferdam and/or 
wildlife exclusion fencing, and a biological monitor is present. Bedwell Bayfront Park 
opens at 7 AM and closing varies throughout the year. If the contractor needs earlier 
access to the site, the contractor can coordinate with WBSD. Please see revised 
Spec Section B 8.14 Project Work Hours. 
 

19. Are there specific fill requirements needed for Pond 3? 
 

a. For fill requirements inboard of the top of bank please refer to Technical 
Specification Section 31 00 00 Earthwork. 
 

20. Can you clarify the need for over excavating where there are pipe crossings? 
 

a. To reduce pipe settlement over excavation is needed for areas where pipes are 
present, and fill is being added. The new backfill material shall consist of flowable fill. 
Please See revised details 4 and 5 on sheet C16.4. 
 

21. Is the over excavation of Bay Mud required to be taken to a certain elevation? 
 

a. Please refer to sheets L3.1 and L3.2 for over excavation of bay mud. 
 
 
The Contractor’s attention is directed to the following modifications to the Contract Documents: 
 
PLANS 
 
REPLACE Pages C16.4 (Details – 4) with C16.4 – Addendum 1 
 
SPECIFICATIONS 
 
REPLACE Page A1 (Section A1 NOTICE REQUESTING BIDS) with PAGE A1-Addendum 1. Bid Opening 
Date updated.  
  
REPLACE Page B37 (Section B8.14, PROJECT WORK HOURS) with Page B37- Addendum 1.  Project 
work hours updated. 
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REPLACE Page C15 and C19 through C20 (Section C2.06 MEASUREMENT AND PAYMENT) with Pages 
C15-Addendum 1 and C19-Addendum 1 through C20-Addendum 1. Measurement and Payment section 
updated to provide additional context on Bid Items 11, Bid Item 39, Bid Item 40, and Bid Item 41. 
 
REPLACE BCDC Permit No. 2022.001.00 with Attached full BCDC Permit. 
 
REPLACE Clean Water Act Section 401 Water Quality Certification and Order for Flow Equalization and 
Resource Recovery Facility (FERRF) Levee Improvements Project with Attached full Clean Water Act 
Section 401 Water Quality Certification and Order for Flow Equalization and Resource Recovery Facility 
(FERRF) Levee Improvements Project. 
 
ADD Geotechnical Engineering Investigation Living Shoreline Cut and Fill Analysis Levee Design Project.  
 
ADD Geotechnical Memorandum WBSD Flow Equalization and Resource Recovery Facility Improvements 
Project Menlo Park, California. 
 
ADD Geotechnical Memorandum Flow Equalization and Resource Recovery Facility Levee Improvement 
and Bayfront Recycled Water Facility Project West Bay Sanitary District Menlo Park, California. 
 
ADD Draft Quality Assurance Project Plan for the West Bay Sanitary District Flow Equalization and 
Resource Recovery Facility Flood Protection Project, Menlo Park, San Mateo County, California. 
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WEST BAY SANITARY DISTRICT 
 

Flow Equalization and Resource Recovery Facility Levee Improvements Project 
(1762.0) 

Pre-Bid Conference Documented Attendance 
 
Location:  District’s Boardroom – 500 Laurel Street, Menlo Park & Zoom 
 
Date/Time:  July 11, 2023, 10:00 a.m. – 11:00 a.m. 

 
 

NAME       AGENCY/COMPANY   
 
 
 FARIBORZ HEYDARI    WBSD 
 
 YUTAIN LEI      WBSD 
 
 JASON FEUDALE     WBSD 
 

HEATH CORTEZ     WBSD 
 
 LISANDRO MARQUEZ        WBSD 
 
 RICH LAURETA         F&L 
 
 LORRAINE HTOO       F&L 
 
 FERNANDO MONROY      F&L 
 
 BEN SNYDER        SWCA  
                 
 BOB ALTON                          HANFORD ARC  
           
 SCOTT SCHUMACHER                         ANDERSON PACIFIC                 
                 
 ANDREW SCHUMACHER                        ANDERSON PACIFIC                  
                 
 SAM DUCKWORTH                         ANDERSON PACIFIC      
      

 
*** END OF ADDENDUM *** 
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SECTION A1 - NOTICE REQUESTING BIDS 

 

WEST BAY SANITARY DISTRICT PROJECT 
FLOW EQUALIZATION AND RESOURCE RECOVERY FACILITY LEVEE IMPROVEMENTS 

PROJECT 
 

Sealed proposals for the FLOW EQUALIZATION AND RESOURCE RECOVERY FACILITY LEVEE 

IMPROVEMENTS PROJECT will be received at the West Bay Sanitary District, 500 Laurel Street, Menlo 

Park, California 94025 until 2:00 PM on Tuesday, August 1, 2023 at which time they will be publicly 

opened and read. Bids shall be labeled "West Bay Sanitary District, Proposal for “FLOW EQUALIZATION 

AND RESOURCE RECOVERY FACILITY LEVEE IMPROVEMENTS PROJECT”. 

 

This project includes the flood protection of the District’s Flow Equalization and Resource Recovery Facility 

(FERRF) against the FEMA floodplain and Sea Level Rise.  The FERRF is a District multi-use facility that 

provides temporary storage of wastewater during wet weather events, storage of District vehicles and 

equipment, and includes a nursery for Save the Bay vegetation to be used in restoration projects. The Work 

will include the furnishing of all labor, materials and equipment, and other appurtenances for the raising of 

grades along Marsh Road, Bedwell Bayfront Park trails, levee crest and FERRF access roads, raising of 

existing vaults/manholes, construction of the living shoreline, valley gutter, headwalls, oyster reef structures, 

public access area, installation of sheet pile walls, of storm drainage infrastructure, of fencing, of erosion 

control measures, of temporary irrigation system, planting, and of erosion control seed mix and improvements 

to an existing drainage ditch as indicated on the project plans. The project is to start September 2023 and be 

completed by January 31, 2025, in conformance with permits and grant obtained for the project. 

 

The contract documents may be inspected at the office of the West Bay Sanitary District, 500 Laurel St, 

Menlo Park, California 94025; San Francisco Builders Exchange, Attn: Deanna Johnson, 850 So. Van Ness 

Avenue, San Francisco, California 94110; Peninsula Builders Exchange, Attn: Andrea Nettles, 282 Harbor 

Blvd, Belmont, California 94002; Santa Clara Builders Exchange, Attn: Kanani Fonseca, 400 Reed Street, 

Santa Clara, California 95050; Bay Area Builders Exchange Attn: Jeannie Kwan, 3055 Alvarado Street, San 

Leandro, California 94577; Construction Bidboard Incorporated, Attn: Plan Room, 11622 El Camino Real, 

Suite 100, San Diego, CA 92130.   

 

Questions shall be directed in writing to: 

Fariborz Heydari, P.E. 

Project Manager 

Email: fheydari@westbaysanitary.org 

 

Copies of the Contract Documents may be obtained at the office of the West Bay Sanitary District upon 

payment of a check or money order in the amount of $60.00 for each set. The check or money order must be 

issued to the West Bay Sanitary District. All payments are nonrefundable. 

 

A pre-bid meeting will be held at 10:00 am on Tuesday, July 11, 2023 at the project site, the District’s Flow 

Equalization and Resource Recovery Facility at the north end of Bedwell Bayfront Park in Menlo Park. 

 

Each bid proposal shall be accompanied by a certified or cashier's check or a proposal guaranty bond payable 

to the order of the West Bay Sanitary District in an amount not less than ten percent (10%) of the amount of 

the bid as a guaranty that the bidder will execute the contract if it be awarded to him in conformity with the 

proposal. The successful bidder will be required to furnish a performance bond in an amount not less than one 

hundred percent (100%) of the contract price and a labor and material bond in an amount equal to one 

hundred percent (100%) of the contract price. 
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The Traffic Control Plan shall conform to the standards of the jurisdiction in which the work is 

located.  The Traffic Control plan must conform to Caltrans Standards. 

 

8.12 WORK PLAN 
 

The Contractor shall submit, within 10 days prior to the pre-construction conference to be scheduled by the 
District, a project Work Plan locating all planned lay-down areas for pipe and other equipment and materials, 

pull and launching pits for trenchless construction, and planned ingress and egress routes to project work 

areas. 

 

Prior to start of construction, contractor will be required to demonstrate his proposed method(s) for sewage 

bypass to the satisfaction of the District. 

 
8.13 PROJECT LOCATION 
 

The work under this contract will be performed in sections of: 
 
City of Menlo Park:   

Along Marsh Road approximately 300 feet south of WBSD FERRF property located at 1700 Marsh 

Road, along Bedwell Bayfront Park trail from Marsh Road adjacent to WBSD FERRF, along Bedwell 

Bayfront Park trail adjacent to the Eastern property line of WBSD FERRF, western side of WBSD 

FERRF, access roads within WBSD FERRF from Marsh Road, along the existing levee crest adjacent to 

the northern property line, along the eastern side of WBSD FERRF, into City of Menlo Park and State 

Lands property in between the levee crest and Westpoint Slough,  into City of Menlo Park and State 

Lands property adjacent to northwestern corner of WBSD FERRF property. 

 
8.14 PROJECT WORK HOURS 
 

Work shall be constructed between the operating hours of Bedwell Bayfront Park in all areas. If access 

is needed prior to operating hours of Bedwell Bayfront Park, the contractor shall coordination with 

WBSD a minimum of 48 hours prior to early access date. Work adjacent to marsh habitat including 

but limiting to sheetpiling shall not be conducted within two hours before or after extreme high tides, 

however if the work area is protected by a cofferdam, work can be conducted with a biological monitor 

present onsite. Refer to Final Environmental Impact Report and environmental permits in the 

Appendix for additional information. 

 

Precipitation forecasts shall be considered when planning construction activities. The Contractor shall 

monitor the 72-hour forecast from the National Weather Service at https://www.nws.noaa.gov. The 

Contractor shall remove all equipment from waters of the State and implement erosion and sediment 

control measure when there is forecast of more than 50% chance of at least 0.25 inches of rain. For all 

other construction activities, when there is a forecast of more than 50% chance of rain, or at the onset 

of unanticipated precipitation, the Contractor shall remove all equipment from water of the State, 

implement erosion control and sediment measures, and cease all Project activities. If any construction 

activities will occur after October 31, a Winterization Plan shall be submitted to the San Francisco Bay 

Regional Water Quality Control Board for review and acceptance. Refer to environmental permits. 

 

The Contractor shall be off the project site at the end of the designated time stated. 

 

https://www.nws.noaa.gov/
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standards are within trench limits, the contractor shall relocate the light standard to the satisfaction of the 

agency that has jurisdiction. 

 

Item 9 - Potholing Utilities 

 

Each item will be counted and payment for the actual number of potholes required and approved by the 

District. Potholing to locate laterals is not included in the item. Only approved potholes will be paid for. 

 

Payment will be made at the unit price bid for each pothole. Payment shall include compensation for all 

labor, materials, tools, equipment, incidentals, work and appurtenances required for the potholing of 

utilities not on the project plans including:  saw-cutting; the removal of surplus or unsuitable earth, 

pavement and concrete, excavation, backfilling and compacting, and all other tasks and costs 

incidental and necessary to complete the item. 

 

Item 10–Easement/Landscape Restoration 

 

Measurement and payment for this item shall be on a lump sum basis. Payment for this item of work shall 

include the furnishing and installation of all materials, equipment, and labor necessary to the installation 

of hydroseeding inboard of the top of bank, along Marsh Road and within Bedwell Bayfront Park, 

replacement and restoration of all landscaped surfaces including but not limited to grass, bushes, and 

trails to the condition existing prior to the beginning of work or to a better condition or as directed by the 

District. Work shall also include proposed site grading. All work will be subject to the requirements of 

the jurisdiction, as specified by the District. 

 

Item 11 –WBSD and Menlo Park Excavation, Fill and Grading 

 
Measurement and payment for this item shall be on a lump sum basis. Payment for this item of work shall 

include the furnishing and installation of all on-site and imported materials including but not limited to 

structural fill, lightweight flowable fill, Class II aggregate base, equipment, and labor necessary to raise 

the grades of levee improvements inboard of the outer edge of the top of levee within the FERRF, along 

Marsh Road, along and along Bedwell Bayfront Park’s Trail, excavate borrow material on-site inboard of 

top of bank, placement and compaction of borrow material on-site inboard of new top of bank, placement 

and compaction of imported material, placement of hydroseeding, placement of Class II aggregate base as 

shown on the plans, and all other tasks and costs incidental and necessary to complete the item as 

specified herein.  

 

Item 12 - Sheeting/ Shoring/ Bracing 

 

Measurement and payment for this item shall be on a lump sum basis.  Payment for this item shall include 

full compensation for all work, materials and appurtenances required for sheeting, shoring and bracing all 

trenching and excavation work five feet and deeper in accordance with California Labor Code Section 

6707. 

 

Item 13 – Pavement Restoration –Menlo Park Right of Way 

 

Measurement and payment for this item shall be on a square foot basis. Payment for this item of work 

shall include the furnishing and installation of all materials, equipment, and labor necessary for the 

replacement and restoration of all paved surfaces including concrete, asphalt concrete, trials and 

pavement markings and striping at least to the condition existing prior to the beginning of work or to a 

better condition or as directed by the District and as shown on detail sheets. All work will be subject to 
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Item 32 – North-East Outboard Sheet Pile Walls 44’-6” 

 

Measurement and payment for these items shall be on a lump sum basis. Payment for this item shall 

include full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances 

required for the mobilization and demobilization, welding, pile driving, assembly of sheet pile walls; and 

all other tasks and costs incidental and necessary to complete the item as specified herein.  

 

Item 33 – Sheet Pile Wall Strut Connections 

 

Measurement and payment for these items shall be on a per each struct connection from the buried 

inboard sheet pile wall to the buried outboard sheet pile wall basis. Payment for this item shall include 

full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances required 

for the mobilization and demobilization, welding, assembly of strut connections, and all other tasks and 

costs incidental and necessary to complete the item as specified herein.  

 

Item 34 – Chain Link Fencing and Gates 

 

Measurement and payment for these items shall be on a per linear foot for temporary and permanent 

fencing shall include full compensation for furnishing all labor, materials, tools, equipment and 

incidentals for doing all work involved in placing concrete and assembling the structure, and securing the 

premises and site from trespass during new wall construction as shown on the plans, specified in the 

Manufacturer’s Specifications, Standard Specifications and these Technical Specifications. 

 

Item 35 – Pedestrian Overlook 

 

Measurement and payment for these items shall be on a lump sum basis. Payment for this item shall 

include full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances 

required for the mobilization and demobilization, excavation backfilling and compacting materials; 

concrete materials and installation, formwork, steel reinforcing, and installation of the bench onto the 

proposed concrete pad, installation of interpretive sign onto the proposed concrete pad, and costs 

incidental and necessary to complete the item as specified herein. 

 

Item 36– Readjusting Existing Utility Vaults, Manhole and Cabinet 

 

Measurement and payment for this item shall be on a lump sum basis. Payment for this item of work shall 

include the furnishing and installation of all materials, equipment, work and appurtenances for the raising 

of finished grade for existing utility vaults, manhole and cabinet and all other tasks and costs incidental 

and necessary to complete the item as specified herein. 

 

Item 37 – Excavation of Bay Mud & Salvage Native Plant Harvest 

 

Measurement and payment for this item shall be on a cubic yard basis. Payment for this item shall include 

full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances required 

for the excavation of Bay Mud within the ecotone slope/ living shoreline area outboard of the top of bank, 

removal and salvaging of native plants, drying out of Bay Mud and hauling to a dump site. 

 

Item 38 – Ecotone Slope / Living Shoreline Excavation 

 

Measurement and payment for this item shall be on a cubic yard basis. Payment for this item shall include 

full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances required 
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for the excavation of soil within ecotone slope / living shoreline area outboard of the new top of bank, 

drying out of material and hauling to a dump site and all other tasks and costs incidental and necessary to 

complete the item as specified herein.  

 

Item 39 – Fill – Engineered / Structural Fill for Ecotone Slope / Living Shoreline 

 

Measurement and payment for this item shall be on a cubic yard basis. Payment for this item of work 

shall include full compensation for all labor, import of  fill material that fulfill Quality Assurance Project 

Plan for West Bay Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection 

Project requirements, tools, equipment, incidentals, work and appurtenances required to add imported fill 

material in the Bay to construct the ecotone slope / living shoreline area outboard of the new top of bank 

and all other tasks and costs incidental and necessary to complete the item as specified herein.  

 

Item 40 – Fill – Bay Mud  

 

Measurement and payment for this item shall be on a cubic yard basis. Payment for this item of work 

shall include full compensation for all labor, import of material that fulfill Quality Assurance Project Plan 

for West Bay Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection 

Project requirements, tools, equipment, incidentals, testing under Quality Assurance Project Plan for West 

Bay Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection Project, work 

and appurtenances required to add imported Bay Mud material in the Bay to construct the ecotone slope / 

living shoreline area outboard of the top of bank and all other tasks and costs incidental and necessary to 

complete the item as specified herein 

 

Item 41 – Fill – Topsoil Placement 

 

Measurement and payment for this item shall be on a cubic yard basis. Payment for this item of work 

shall include full compensation for all labor, imported material that fulfill Quality Assurance Project Plan 

for West Bay Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection 

Project requirements, tools, equipment, incidentals, testing under Quality Assurance Project Plan for West 

Bay Sanitary District Flow Equalization and Resource Recovery Facility Flood Protection Project, work 

and appurtenances required to add 18” of imported top soil material to construct the ecotone slope / living 

shoreline area outboard of the top of bank and all other tasks and costs incidental and necessary to 

complete the item as specified herein 

 

Item 42 – Upland / Native Erosion Control Seed Mix 

 

Measurement and payment for this item shall be on an acre basis. Payment for this item of work shall 

include full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances 

required for placement of erosion control seed mix within the upland/native areas of the ecotone 

slope/living shoreline and all other tasks and costs incidental and necessary to complete the item as 

specified herein.  

 

Item 43 – Oyster Reef Structures 

 

Measurement and payment for this item shall be on a per each basis. Payment for this item of work shall 

include full compensation for all labor, materials, tools, equipment, incidentals, work and appurtenances 

required to install oyster reef structures and all other tasks and costs incidental and necessary to complete 

the item as specified herein. 

 

Item 44 – Planting & Irrigation System 
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1.0 INTRODUCTION 

This report presents the results of our geotechnical engineering investigation services for the site 

improvements planned at the former West Bay Sanitary District (WBSD) Wastewater Treatment 

Plant in Menlo Park, California.  The following report describes our approach, investigative 

procedures, the results of our field mapping, subsurface explorations, and laboratory testing as 

well as our conclusions and recommendations pertaining to the project site.  BAGG previously 

provided geotechnical investigations and consultations at the project site in 2018 and has 

incorporated that information in this report as well.  The attached Plate 1, Vicinity Map, shows 

the general location of the site, and Plate 2, Site Plan depicts the layout of the site and the 

location of our exploratory borings and cone penetrometer tests (CPT) performed at the site 

under the direction of BAGG Engineers.   

 

2.0 SITE AND PROJECT DESCRIPTION 

The site consists of the former West Bay Sanitary District (WBSD) Wastewater Treatment Plant 

in Menlo Park, California.  The property consists of about a 24-acre trapezoidal-shaped area 

located within the marshland on the southwest shore of San Francisco Bay.   An existing levee is 

situated on the northeast and west sides of the site.  The east south and east sides of the site are 

concealed by man-made fill used to form Bedwell Bayfront Park which reaches an elevation of 
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about 80 feet approximately 650 feet southeast of the site.  The site contains several basins 

whose side slopes conform with the inboard slopes of the perimeter levee, and remnant buildings 

and facilities of the former WBSD plant. Top of levee elevations on the west and northeast sides 

of the site range from about 10 to 12 feet above mean sea level, respectively.  Bottom of basin 

elevations reach down to about 3 feet below mean sea level.   

Currently, the South Bayside System Authority's (SBSA) Flow Equalization Facility (FEF) occupies 

a 3.6 acre basin on the southwest quadrant of the site.  WBSD manages the overall former 

treatment plant property while SBSA and WBSD jointly maintain and operate the existing FEF. 

We understand that it is desired to raise grades on the northeast levee to elevation of 15 feet 

and to include a sheet pile wall on the outboard side of the west levee with a top of sheetpile 

elevation of 15 feet for flood control purposes.  No fill is planned on the west levee, however, 

about 5 feet of fill will be included at the southwest corner of the site to create a ramp to conform 

the 15 feet top of sheetpile elevation with the Bedwell Bayfront Park fill.  Similarly, the proposed 

levee fill on the northeast side of the site will be extended southeastward and tie-in to the 

Bedwell Bayfront Park fill at a top of levee elevation of 15 feet.  New embankment fills will have 

gradients of 3 horizontal to 1 vertical (3H:1V).  

Additionally, a living shoreline feature with a gradient of 10H:1V is planned on the northeast side 

of the site which will consist of a blanket of fill extending on the existing marshland.  The living 

shoreline fill will be comprised of native Bay Mud materials, and will conform with the northeast 

top of levee grade.  The proposed improvements are shown on the attached Plate 2, Site Plan.  

3.0 PREVIOUS STUDIES 

Previous borings and cone penetrometer tests (CPT) were advanced under the direction of DCM 

Consulting, Inc (DCM) in 2013, on the levees at several locations on the west side of the subject 

property.   The borings and CPTs revealed 5 to 11 feet of fill underlain by 13 to 19 feet of soft 

Young Bay Mud deposits, which in turn was underlain by generally stiff Old Bay Mud deposits 

down to the maximum explored depth of 40 feet below the ground surface.   
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Laboratory unconfined compressive strengths of the Young Bay Mud ranged from 350 psf to 470 

psf with unit weights ranging from 50 to 61 pcf and moisture contents ranging from 69 to 84 

percent.  The underlying Old Bay Deposits had dry unit weights of about 92 to 104 with moisture 

content ranging from 23 to 33 percent and unconfined compressive strengths ranging from about 

750 psf to 2,700 psf.  Limited laboratory testing of the fill material yielded a dry density of 104 

pcf, and unconfined compressive strength of about 2,500 psf.   

4.0 PURPOSE AND SCOPE OF SERVICES 

The purpose of our services has been to prepare a geotechnical report that summarizes our 

findings and recommendations to date and to develop further recommendations that address 

geotechnical aspects of FEMA CFR 65.10.  To this end, our report was tailored to address the 

following: 

 
 Geologic site conditions and seismicity of the project site, a discussion of the site 

geology and seismicity with distance to the active faults in the region, as well as 
the probability of a major earthquake on each fault; 

 Specific subsurface conditions discovered by the borings such as expansive, loose, 
saturated, collapsible, or soft surface and subsurface soils that may require special 
mitigation measures or impose restrictions on the project, including the thickness 
and consistency of existing fill soils, and depth to groundwater; 

 Criteria for site grading, excavation and backfill, including the suitability of the 
excavated soils from the site for re-use as fill and backfill material; 

 Geotechnical aspects covering the general requirements of FEMA CFR 65.10 
regarding closures, embankment protection, embankment and foundation 
stability and effects of seepage, settlement, and interior drainage; 

 Slope stability analyses of the levees with proposed fill added, design parameters 
for sheetpiling to help improve stability of the levees under static and seismic 
conditions; 

 Recommendations and design criteria for retaining walls; 

 Estimate of the post-construction total and differential settlements under newly 
imposed fill loads; and 

 General provisions for the control of surface and subsurface drainage. 



Freyer & Laureta, Inc.  Job No:  FREYE-18-01 
April 9, 2021  Page 4 
  

 

To fulfill the above purpose, the scope of our services consisted of the following specific tasks: 
 

1. Review available geologic maps and reports pertinent to the site and the 
immediate vicinity, as well as subsurface and laboratory data from site 
investigations performed by BAGG in 2018 and DMC in 2013; 

2. Mark a supplemental boring location in the field, coordinate the field exploration 
with the client representatives, and notify Underground Service Alert (USA) at 
least 72 hours in advance.   

3. Provide drilling notification to the San Mateo County Department of 
Environmental Health per our annual drilling permit with them. 

4. Perform a supplemental field exploration by drilling, logging, and sampling one 
boring to a depth of about 40 feet using a truck-mounted drilling rig at the 
southwest entrance of the site to supplement our previous borings and CPTs.  
Obtain soil samples using Standard Penetration Test and Modified California liner 
sampling equipment at 3 to 5 foot vertical intervals.  Measure the depth to 
groundwater, if encountered, and backfill the borings with neat cement grout.  
The drilling spoils were spread out on site at locations designated by the client. 

5. Perform a soil mechanics laboratory testing program on the collected soil samples 
to evaluate the geotechnical engineering characteristics of the subsurface soils. 
Tests included direct shear tests at natural and artificially increased moisture 
content, Atterberg Limits, grain-size analyses, consolidation, unconsolidated 
undrained triaxial shear strength tests, moisture-density measurements, and 
corrosion tests as judged appropriate. 

 
6. Consult, as-needed, with the project structural and civil engineer with respect to 

the project needs. 
 

7. Perform engineering analyses based on the results obtained from the above tasks 
and oriented towards the above-stated purpose of the investigation; and 

8. Prepare a geotechnical engineering report containing the results of our 
investigation and reviews, summarizing our findings and recommendations for the 
subject project, and including a vicinity map, a site plan, an area geologic map, a 
fault map, the boring logs, cross sections laboratory test results, and the results of 
slope stability plots.  The report is presented herein in draft form for your review 
and comment, so that appropriate edits can be made, as needed, to reflect the 
final design. 
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5.0 FIELD EXPLORATION AND LABORATORY TESTING 

Subsurface conditions were explored intermittently by BAGG Engineers from April 2018 through 

November 2020 by advancing a total of 11 borings, B-1 through B-11, to depths ranging from 8½ 

to 50 feet below the ground surface (bgs) with a truck-mounted hollow stem auger drilling rig.  

On April 26 and 27, 2018, borings B-1 through B-7 were advance to depths ranging from about 

30 to 50 feet bgs on the west and northeast levees and on the east and south sides of the site; 

on November 2, 2018, borings B-8 through B-10 were each advanced to depths of 8½ feet in the 

southern central portion of the site; and on November 2, 2020, boring B-11 was advanced to 

approximately 40 feet bgs at the southwest corner site entry.   

The borings were advanced with a truck-mounted drilling rig equipped with 8-inch diameter 

hollow stem augers.  Samples of the earth materials encountered in the borings were obtained 

with the aid of a wire-line and pulley system attached to a 140-lb drop-hammer.  One of our 

geologists/engineers technically directed the exploration, maintained a continuous log of the 

boring, and obtained relatively undisturbed ring and Standard Penetration Test (SPT) samples for 

laboratory testing and visual examination in accordance with the sampling method described on 

Plate 8, Key to Symbols. Additionally, the shear strength of selected soil samples was measured 

with a hand-held torvane device in the field. 

The subsurface materials were visually classified in the field; the classifications were then 

checked by visual examination of samples in the laboratory.  In addition to sample classification, 

the boring logs contain interpretation of where stratum changes or gradational changes occur 

between samples.  The boring logs depict BAGG's interpretations of subsurface conditions only 

at the location indicated on Plate 2, Site Plan, and only on the dates noted on the logs.  The boring 

logs are intended for use only in conjunction with this report, and only for the purposes outlined 

by this report. 

Selected undisturbed samples were tested in direct shear to evaluate the strength characteristics 

of the subsurface materials.  Direct shear tests were performed under natural and  artificially 
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increased moisture contents, while under various surcharge pressures.  Atterberg Limits tests 

were performed on clayey samples of the site materials to help define the expansion 

characteristics of the soil and to aid in the soil classification. The moisture content and dry density 

of several undisturbed samples were also measured to aid in correlating their engineering 

properties.  The results of our laboratory strength tests, Atterberg Limits tests, and moisture-

density measurements, are summarized on the boring logs and/or the plates described below.   

The graphical representation of the materials encountered in the borings, and the results of 

laboratory tests as well as explanatory/illustrative data are attached, as follows:   

 Plate 5, Unified Soil Classification System, illustrates the general features of the 
soil classification system used on the boring logs. 

 Plate 6, Soil Terminology, lists and describes the soil engineering terms used on 
the boring logs. 

 Plate 7, Boring Log Notes, describes general and specific conditions that apply to 
the boring logs. 

 Plate 8, Key to Symbols, describes various symbols used on the boring logs. 

 Plates 9 through 19, Boring Logs, describe the subsurface materials encountered, 
show the depths and blow counts for the samples, and summarize results of the 
strength tests and moisture-density data. 

 Plate 20, Plasticity Data, summarize the Atterberg Limits test results which provide 
an indicator of the soils’ degree of plasticity and shrink-swell characteristics. 

 Plate 21, Unconsolidated Undrained Triaxial Shear Strength Results, summarize 
undrained shear strength test data from the laboratory. 

 Plates 22 through 24, Consolidation Test Results, provide information regarding 
soil compressibility 

 

In addition to the borings, five (5) cone penetrometer tests (CPT) were advanced to depths 

ranging from about 30 to 50 feet bgs.  The CPTs consist of a hydraulically advanced rod with a 

conical tip equipped with a transducer that continuously reads tip resistance, sleeve friction and 

pore pressure.  The data is then correlated and used to develop soil behavior types and soil 
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strength data. The approximate location of the CPTs are shown on the attached Plate 2, Site Plan.  

The CPT results are presented on the Appendix A. 

Additional geotechnical data used for the project is presented in Appendix B which includes 

geotechnical subsurface data developed by DCM Consulting, Inc. (DCM) as well as the results of 

laboratory tests performed on soil samples from the site by Cooper Testing Labs.  Appendix B 

includes the logs of three borings, B-1 through B-3, and 6 CPTs, CPT-1 through CPT-6 advanced 

on the western side of the site by DMC in February 2013.  DMC also constructed wells for 

groundwater level observations in borings B-1 and B-2.  Additionally, Appendix B includes the 

results of laboratory tests performed on collected soil samples from the site by DCM which 

consist of moisture-density measurements, unconfined compressive strength tests, fines content 

analyses, consolidation tests, and Atterberg Limits.  Also included in Appendix B are the results 

of laboratory tests performed on soil samples from the site by Cooper Testing Labs which consist 

of consolidation, permeability, and corrosivity tests.  

 
6.0 GEOLOGY AND SEISMICITY 

 6.1 Regional Geology 

The site is located in the San Francisco Bay Area which lies within the Coast Ranges geomorphic 

province, a series of discontinuous northwest trending mountain ranges, ridges, and intervening 

valleys characterized by complex folding and faulting.  The site is located along the southwestern 

edge of the San Francisco Bay within the limits of marshland associated with tidal sloughs and 

channels.  To the south, San Francisquito and Los Trancos Creeks form the boundary between 

San Mateo and Santa Clara Counties.  The foothills of the northern Santa Cruz Mountains are 

separated from the main mass of the mountains by two northwest-striking faults, the San 

Andreas and Pilarcitos, which are located to the southwest.  The adjoining areas are divided into 

three structural blocks juxtaposed along these faults.  The site is located on the San Francisco Bay 

Block which lies to the east of the San Andreas fault.  The Pilarcitos Block is situated between the 

San Andreas and the Pilarcitos faults and the La Honda Block, which includes the main mass of 
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the Santa Cruz Mountains, lies beyond the Pilarcitos fault to the west.  The western boundary of 

the La Honda structural block is marked by the Seal Cove-San Gregorio fault (Nilsen and Brabb, 

1979).   

Pre-late Pleistocene Cenozoic rocks of the foothills have been compressed into northwest-

striking folds, which have been overridden by Mesozoic rocks along southwest-dipping, low angle 

faults.  Coarse- to fine-grained late Pleistocene and Holocene alluvial and estuarine deposits, 

eroded from the foothills and comprising the alluvial plain located along the eastern foothills of 

the mountains, are essentially un-deformed.  Most of the alluvial plain and some parts of the 

marshland that borders the Bay along its western side have been reclaimed and filled to allow 

the construction of residential and commercial development.  A large marsh area to the west of 

the site has been diked off and utilized as salt evaporating ponds, and the area to the east has 

been filled to form Bedwell Bayfront Park . 

6.2 Site and Area Geology 

The site area has been mapped by the California Division of Mines and Geology (1961), Brabb 

and Pampeyan (1972 and 1983), LaJoie et al. (1974), Helley et al. (1979), Pampeyan (1994), 

Knudsen et al. (1997), and Brabb et al. (1998) to be underlain by Holocene-age (younger than 

11,000 years [USGS, 2006]) younger Bay mud deposits.  However, fill has been placed atop these 

Bay mud deposits and basin excavations had been made to allow for the construction for the 

existing facility.  

The site is bordered to the west by Flood Slough, the northeast by Westpoint Slough and on the 

south and east sides by reclaimed and filled marshland which is now Bedwell Bayfront Park. The 

site is located outside (east of) the former shoreline of the San Francisco Bay in an area that used 

to be blanketed chiefly by marshland crossed by anastomosing and meandering tidal channels 

and sloughs in a modern brackish to saline estuary and lagoon-like setting.  Brabb, et al (1994) 

describes the young Bay Mud deposits as follows:  
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Bay Mud (Holocene) – Water-saturated estuarine mud, predominantly gray, green and blue 
clay and silty clay underlying marshlands and tidal mud flats of San Francisco Bay, 
Pescadero, and Pacifica.  The upper surface is covered with cordgrass (Spartina sp.) and 
pickleweed (Salicornia sp.).  The formation also contains a few lenses of well-sorted, fine 
sand and silt, a few shelly layers (oysters), and peat.  The mud interfingers with and grades 
into fine-grained deposits at the distal edge of Holocene fans, and was deposited during the 
post-Wisconsin rise in sea-level, about 12 ka to present (Imbrie and others, 1984).  Mud 
varies in thickness from zero, at the landward edge, to as much as 40 meters near north 
County line. 

Thickness of the young Bay mud is reported to be on the order of about 20 feet below the original 

ground surface by Goldman (1969) and McDonald et al. (1978).  This coincides with the thickness 

of the young Bay mud encountered in our previous borings and cone penetrometer tests (CPT), 

which revealed the thickness of Bay Mud underlying the fill at the site ranges from about 10 to 

20 feet.  The young Bay mud is underlain by more consolidated old Bay Mud and alluvial deposits 

and the bedrock depths in this general area are greater than about 290 feet in depth by Goldman 

(1969) and about 450 feet by Hensolt and Brabb (1990).   

DCM Consulting, Inc. previously directed the advancement of 3 borings and 6 CPTs throughout 

the site.  They also encountered 5 to 10 feet of fill underlain by 13 to 19 feet of Young Bay Mud 

deposits which generally conforms with our previous findings as well.  

The site area consists of a combination of relatively level areas and basin excavations.  The larger 

basins are respectively up to about 4 and 5 acres in area and occupy the northwest and southwest 

quadrants of the site.  The basin sideslopes are up to 12 feet in height with gradients of up to 2 

horizontal to 1 vertical (2H:1V) and are comprised of artificial fill in the upper portion of the slope 

and partially consolidated Bay Mud in the lower portion.  The outboard levee sideslopes that are 

bounded by Flood Slough on the west and Westmont Slough on the northeast sides of the site 

are about 5 feet in height with gradients of ranging from about 2H:1V to 3H:1V trending down to 

marshland areas covered with pickleweed and other wild grasses.  The west and northeast side 

slopes are covered with grassy vegetation with sparse riprap and concrete rubble.  Artificial fill is 

described by Brabb, et al (1998) as follows: 
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Artificial Fill (Historic) – Loose to very well consolidated gravel, sand, silt, clay, rock 
fragments, organic matter, and man-made debris in various combinations.  Thickness is 
variable and may exceed 30 meters in places.  Some is compacted and quite firm, but fill 
made before 1965 is nearly everywhere not compacted and consists simply of dumped 
materials. 

 

6.3 Seismic Setting 

The subject site is not situated within the limits of the Alquist-Priolo Earthquake Fault Zone (AP 

Zone) established by the CGS around active faults and where detailed evaluation and 

characterization of fault activity and potential for ground surface rupture is required.   Three, 

northwest-trending major earthquake faults that comprise the San Andreas fault system, extend 

through the Bay Area.  They include the San Andreas fault, the Hayward fault, and the Calaveras 

fault, respectively located about 11 km to the southwest, approximately 18 km northeast of the 

site, and about 28 km to the east-northeast.  One of the many traces of the Monte Vista – 

Shannon fault zone is also mapped about 13 km southwest of the site.  This fault is a splinter fault 

off of the main trace of the San Andreas.   

 
TABLE 1 

SIGNIFICANT EARTHQUAKE SCENARIOS 
 

Fault 
Approximate Distance 

from Site 
(kilometers)1 

Direction from  
Site 

Probability of 
MW≥6.7 within 

30 Years2 

San Andreas (Entire) 11 SW 33% 

San Andreas (Peninsula) 11 SW 9% 

Monte Vista – Shannon 13 S-SW 1% 

Hayward –Rogers Creek 18 NE 32% 

San Gregorio 26 SW 5% 

Calaveras 28 NE 25% 

 1USGS Fault files from Google Earth, and CGS Fault Activity Map of California 

 2Working Group on California Earthquake Probabilities, 2014. 
 



Freyer & Laureta, Inc.  Job No:  FREYE-18-01 
April 9, 2021  Page 11 
  

 

While the site is not within the Alquist-Priolo Earthquake Fault Zone designated by the California 

Geological Survey, the San Andreas and Hayward faults are believed to be the principal seismic 

hazards in this area because of their activity rates and proximity to the site.  The Working Group 

on California Earthquake Probabilities (2013) has estimated that the probability for a major 

earthquake (MW 6.7 or greater) within 30 years on the nearby San Andreas fault is about 33 

percent and about 32 percent on the Hayward fault.  They also estimate there is a 72% chance 

there will be a magnitude 6.7 or greater earthquake somewhere within the Bay Area within the 

next 30 years.   

The attached Plate 4, Regional Fault Map, depicts the major active fault locations with respect to 

the subject site. 

7.0 FIELD CONDITIONS 

  
7.1 Surface Conditions 

 
The levee roads are mostly covered with gravel as is the perimeter roadway on the east side of 

the site and the east end of the south side perimeter roadway.  Asphaltic concrete pavements 

comprise the central and western portion of the south side perimeter roadway.  The bottom of 

the northwest basin is brackish with a red-colored pond at the bottom and its side slopes are 

sparsely vegetated. The bottom of the southwest basin appears less brackish without ponded 

water and with side slopes containing abundant grassy vegetation. The outboard levee side 

slopes adjacent to the marshlands north and west of the site are well-vegetated and contain trace 

amounts of concrete debris.  The levee roads have a surface elevation ranging from about 10 to 

12½ feet above mean sea level per the attached Plate 2, Site Plan, which utilizes a topographic 

base map provided by Freyer & Laureta, Inc.  The maximum elevation of about 12½ feet occurs 

at the northwest corner of the site and the minimum elevation of 10 feet occurs at the southwest 

corner entry to the site. 
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7.2 Subsurface Conditions 
 
The levees and adjacent areas at similar surface grades are underlain by 5 to 10 feet of fill which, 

in turn are underlain by 10 to 19½ feet of Bay Mud.  The Bay Mud, in turn, is underlain by Older 

Bay Deposits down to the maximum explored depth of 50 feet.  A discussion of these soil types 

is presented as follows. 

 

7.3 Fill Soils 
 
The fill at the site consisted predominantly of stiff to very stiff clayey soil with variable sand and 

gravel content.  The fill was thickest at the northeast corner of the site where boring B-4 revealed 

roughly 11 feet of fill, and thinnest at the southwest corner of the site where boring B-11 revealed 

about 5 feet of fill.  We note that the upper 4 feet of fill encountered in boring B-11 consisted of 

the only sandy fill encountered in our borings and is believed to be backfill material for an 

underground pipe that enters the site from Marsh Road.  The CPTs revealed some scattered 

sandy lenses, less than a foot in thickness, throughout the predominantly clayey fill.  The sandy 

portion of the fill had a medium dense to dense consistency.  

 

7.4 Young Bay Mud 
 
The Young Bay Mud consisted of soft to very soft fat clay.  Direct shear strength tests of the Bay 

Mud revealed undrained shear strength tests ranging from 115 to 250 psf.  Triaxial compressive 

strength tests revealed undrained shear strengths ranging from 170 to 435 psf; CPT data revealed 

underained shear strengths in the Bay Mud ranging from about 400 to 700 psf.  Additionally, 

torvane tests on several Bay Mud samples resulted in undrained shear strengths ranging from 

350 to 470 psf.  

 

7.5 Old Bay Deposits 
 
Old Bay Deposits consisted predominantly of stiff clayey soils down to the maximum explored 

depth of 50 feet.   Minor, discontinuous, localized sandy soil lenses were encountered between 
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27 to 34 feet bgs in boring B-3, between 24½ to 26½ feet bgs in boring B-5, and between 36½ to 

39½ feet bgs in boring B-11.  The localized sandy soil lense in boring B-1 was medium dense 

between 27 and 32 feet bgs and dense between 32 and 34 feet bgs.  The localized sandy soil 

lenses in borings B-5 and B-11 had a medium dense consistency.   

  

7.6 Groundwater 
 
Groundwater was encountered roughly 6 to 12 feet below the top of the existing levees in our 

borings.  However, the very low permeability of Bay Mud and the sealing effects of the augers 

while they are advanced into the formation greatly inhibit the intrusion of groundwater into the 

bore hole, making it impractical to wait for stable groundwater readings.  We note that pore 

pressure data revealed groundwater levels roughly at depths of 5 to 8 feet below the top of the 

levees.  Additionally, we observed water levels in the adjacent sloughs rise and fall between high 

tide and low tide, however, the bottom of the basins remained more or less dry with minor 

ponding during that time.  Therefore, groundwater levels do not appear to be significantly 

affected by changes in tide.  However, groundwater levels typically fluctuate due to seasonal 

changes such as variations in rainfall and temperature, hydrogeological variations such as 

groundwater pumping or recharging, and/or other factors not evident at the time of exploration.  

 

8.0 GEOLOGIC HAZARDS 

 

 8.1 Liquefaction Potential 
 
Soil liquefaction is a condition where saturated granular soils near the ground surface undergo a 

substantial loss of strength due to increased pore water pressure resulting from cyclic stress 

applications induced by earthquakes or other vibrations.  In the process, the soil acquires mobility 

sufficient to permit both vertical and horizontal movements, if not confined.  Soils most 

susceptible to liquefaction are loose, uniformly graded, fine-grained, sands, and loose silts with 

very low cohesion.  In general, liquefaction hazards are most severe in the upper 50 feet of the 
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soil profile.  In the deeper deposits the greater overburden soils tend to isolate the ground 

surface from any liquefaction and the overburden pressures tends to limit shear strains that 

occur during liquefaction.   

The State of California Seismic Hazards Zones Palo Alto Quadrangle Official Map, Released 

October 18, 2006 indicates that the site is in a liquefaction hazard zone and should be evaluated 

for liquefaction potential.   

Youd and Perkins (1987) show the potential for liquefaction at the site to range between low to 

moderate but may be locally high near active and abandoned stream channels where many of 

the latter may be buried and undetectable.  Knudsen et al. (1997 and 2000) and Witter et al. 

(2006) indicate that the potential for liquefaction for the mapped Holocene Bay mud is expected 

to be in the high range if the groundwater is less than 10 feet in depth.  Free groundwater was 

encountered at about 6 feet bgs in our recent borings drilled at the site. 

There is no history of liquefaction or historic ground failures associated with earthquakes at the 

site and the closest location of reported historic ground failures associated with earthquakes 

along the western margin of the Bay  is located beyond the San Mateo Bridge to the north (Youd 

and Hoose, 1978).   

None of our borings encountered liquefiable material with the exception of some minor localized 

medium dense well-graded sand encountered from about 27 to 32 feet bgs in boring B-3 and 

some loose silty sand from about 38 to 39 ½ feet bgs in boring B-11.  Similarly, the CPTs revealed 

minor, localized medium dense silty sand Settlement calculations in accordance with Idriss and 

Boulanger (2008) suggest the soil could settle on the order of about 1 inch or less.  Given the 

depth of these deposits and their localized discontinuous nature, the measurable settlement at 

the ground surface would be very small and/or aerial in nature, producing minimal effects at the 

ground surface.  As such, the potential for liquefaction to adversely impact the project is 

considered to be low. 
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 8.2 Fault-Related Ground Surface Rupture 
 
The site is not situated within an Alquist-Priolo Earthquake Fault Zone established by the CGS 

around faults that are considered as active (CGS, 2000).  The closest active and zoned fault to the 

site is the San Andreas fault, which is located about 6.4 km to the southwest.  Therefore, it is our 

opinion that the potential for fault-related ground surface rupture at the school campus is 

minimal. 

 8.3 Lateral Spreading 
 
The sloughs adjacent to the northeast and west sides of the site are relatively shallow compared 

to the depth of minimal liquefiable material encountered in our borings and CPTs.  Approximately 

27 feet of overburden covers the localized discontinuous sandy deposits.   Based on this 

information, the potential for lateral spreading to occur at the site is considered minimal. 

 8.4 Slope Instability 
 
The State of California Seismic Hazards Zones Palo Alto Quadrangle Official Map, Released 

October 18, 2006 indicates that the site is not within a seismic hazard zone for landslides, 

however, as noted previously, the levee inboard slopes are up to 15 feet in height and nearly 2 

½ H:1V in gradient and underlain by soft, weak Bay Mud, therefore, there is a potential for slope 

instability during a design level earthquake.  Slope stability analyses were performed by our office 

and the results are summarized in the following Section along with a discussion of remedial 

measures that include using sheetpiling driven through the levees and underlying Bay Mud and 

into the Older Bay Deposits to help maintain stable levee side slopes. 

 8.5 Tsunami and Seiches 
 
The Tsunamis are seismic sea waves that are typically an open ocean phenomena caused by 

underwater landslides, volcanic eruptions, or seismic evens.  They primarily impact low-lying 

coastal areas. 
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Seiches are earthquake-generated waves or oscillations (sloshing) of the water surface in 

restricted bodies of water, such as the San Francisco Bay.  The 1868 earthquake on the Hayward 

fault is reported to have generated seiche activity in the Bay.  Seiches are extremely rare in the 

Bay, which generally attenuates such activity due to its irregular shape and shallow shoreline. 

Ritter and Dupre (1972) indicate that the coastal lowland areas, immediately adjacent to San 

Francisco Bay and the Pacific Ocean coastline, are subject to possible inundation from a tsunami 

with a run up height of 20 feet at the Golden Gate Bridge.  Ritter and Dupre’s 1972 map show 

the site area to be located along the edge of areas that could become inundated by tsunami 

waves.  The California Emergency Management Agency in concert with the CGS and University of 

Southern California (2009) indicate that the site is located just outside the limits of areas that 

may be inundated by tsunami waves.  Based on this information and the noted elevation of the 

site (5 feet [USGS, 1980] above mean sea level), we judge the potential for tsunami and seiche 

related flooding to occur at the site to be moderate. 

 

9.0 SLOPE STABILITY ANALYSIS 

 9.1 General  
 

The stability of the site slopes was evaluated with the conventional method of limit equilibrium 

stability analysis on two dimensional slope cross-sections with the aid of the computer program 

PCSTABL developed by Purdue University in 1988.  Our analysis used the Modified Bishop 

Method, which is based on vertical equilibrium of the individual slices, into which the soil mass 

above the failure surface is divided, and on overall moment equilibrium.  Various trial failure 

surfaces are analyzed in this manner until a minimum factor of safety is obtained.   

 

The two dimensional cross-sections used for stability evaluation included: Cross Section A-A’ 

through the area of the planned residence and detached garage; Cross Sections B-B’ through the 

proposed leach field area and driveway, and Cross Section C-C’, through the greater portion of 

the hill side.  The extents of Sections A-A’ and B-B’ are limited to the site area only; therefore, 
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they were constructed using the Topographical map of the site produced by Roger E. Dodge, 

1997.  Section C-C’, which extends through the entire hillside and way beyond the property area, 

was constructed using USGS topographic base map.   

 

 9.2 Subsurface Strength Parameters  
 

The subsurface soils were assigned strength values based on CPT data, laboratory direct shear 

and unconsolidated undrained triaxial compressive strength tests, torvane shear strength values, 

and unconfined compressive strength tests. A summary of the strength parameters of the 

subsurface materials is presented on the following Table 2.     

 

TABLE 2 
SUMMARY OF SUBSURFACE STRENGTH PARAMETERS 

 

Material Moist Unit Weight 
(pcf) 

Angle of Internal 
Friction (degrees) 

Cohesion (psf) 

Fill 120 32 100 

Bay Mud 90 0 220-470* 

Old Bay Deposits 120 24 100 

*Strength of Bay Mud layers which were variable throughout the site.  See results 
of slope stability   analyses in Appendix for assigned Bay Mud Strength values. 

 

  
 9.3 Groundwater  
 

Based on our review of groundwater data, the highest groundwater levels were encountered by 

our borings and CPTs was about 6 feet below the existing top of the levees.  Therefore, for 

purposes of this analyses groundwater was assumed to be 5 feet below the existing top of levee 

surface for static and seismic analyses.  For rapid drawn down analyses, groundwater was 

assumed to be at finish grade elevation. 
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 9.4 Static Slope Stability Analysis and Rapid Drawdown  
 

Based on the noted strength parameters, assumed groundwater depths, and the subsurface 

conditions at the southwest side entrance (Cross Section A-A’), the west side levee (Cross Section 

B-B’) and the northeast levee (Cross Section I-I’) Cross Sections A-A’, B-B’, and C-C’, the results of 

our slope stability analyses yielded safety factors of greater than 1.0 indicating that the subject 

slopes should be stable under static and rapid drawdown conditions.  The results of our static 

stability analysis using the proposed finish grades shown on Plate 2, Site Plan, are summarized in 

Table 3.   

 
TABLE 3 

SUMMARY OF STATIC  
SLOPE STABILITY ANALYSIS RESULTS 

 

CROSS 
SECTION 

DESCRIPTION OF AREA 
SAFETY FACTOR 

STATIC RAPID 
DRAWDOWN 

A-A’ Site Entrance fill with outboard slip plane  2.05 1.67 

C-C’ West Levee with inboard slip plane 1.81 1.72 

I-I’ 
Northeast Levee with outboard slip plane  3.04 2.72 

Northeast Levee with inboard slip plane 1.16 1.02 

 

 

 9.5 Seismic Slope Stability Analysis  
 

The seismic stability of the slopes was analyzed using a pseudo-static approach per the general 

guidelines included in CGS Special Publication 117A, Guidelines for Evaluating and Mitigating 

Seismic Hazards in California, 2008.  Earthquake Engineering Research Institute has published a 

screen analysis procedure for seismic slope stability (Stewart, Blake, and Hollingsworth, 2003), 

that takes into account local variations in the seismicity as presented by the earthquake 

magnitude, as well as the distance from the fault that most significantly contribute to the ground 

motion hazard at the site.  The screen procedure is based on a statistical relationship previously 

developed by Bray and Rathji (1998) between seismic slope displacement (u), peak amplitude of 
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shaking in the slide mass (kmax), significant duration of shaking (D5-95), and the ratio of slope 

resistance to peak demand (ky/kmax, where ky is the yield acceleration, or the horizontal 

acceleration required to reduce the safety factor to unity).  A tolerable seismic slope 

displacement (u) for residential range from 5 cm to 15 cm.  A safety factor of 1 is the minimum 

required for passing the screen.   

 

Using the slope screen procedure, a pseudo-static coefficient (ky) of 0.23g was established for 

the analysis based on respective deformation of up to 15 cm.  Based on the results of our pseudo-

static stability analysis, slope conditions represented by Cross Sections A-A’, C-C’ and I-I’ do not 

pass the seismic screening analysis associated with a design-level seismic event.  Using methods 

by Bray and Rathji (1998) we calculated seismic slope deformations of 9 inches toward the 

outboard side of the newly proposed fill embankment at the site entry utilizing Cross Section A-

A’ and 10 inches toward the inboard side of west levee utilizing Cross Section C-C’.  Larger slope 

deformations of up to 6 feet toward the inboard side and 1.8 feet toward the outboard side were 

calculated for the northeast levee represented by Section I-I’. The results of the seismic slope 

stability analyses are presented in Table 4 below and slope stability plots are presented in 

Appendix C. 

 

TABLE 4 
SUMMARY OF SEISMIC 

SLOPE STABILITY ANALYSIS RESULTS 
 

CROSS 
SECTION 

DESCRIPTION OF AREA 
SEISMIC SAFETY 

FACTOR  
(ky = 0.23) 

SLOPE 
DEFORMATION 

 

A-A’ Site Entrance with outboard slip plane 0.91 
 

9 inches 

C-C’ West Side Levee with inboard slip plane 0.90 
 

10 inches 

I-I’ 
Northeast Levee with outboard slip plane 0.79 1.8 feet 

Northeast Levee with inboard slip plane 0.65 6 feet 
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To help improve the seismic stability of the levees and entry embankment and to address the 

failed seismic screening analysis, sheetpiling may be driven into the inboard and outboard toes 

of the northeast levee, the outboard edge of the west levee, and the outboard toe of the 

entrance embankment fill.  The recommended alignment of the sheet piling is shown on the 

attached Remedial Site Plan and Cross Sections.  We note that driving the sheetpiling down 

through the Bay Mud and into the underlying Old Bay Deposits should improve the seismic safety 

factors to 1.0 or greater with the exception of the outboard side of the northeast levee where a 

safety factor of 0.82 still remains.  To improvement the seismic safety factor of the outboard side 

of the northeast levee, the proposed outboard fill thickness should be reduced at the outboard 

toe of the existing levee in addition to the installation the recommended sheetpiling.  A summary 

of the seismic stability analysis results with the recommended sheetpiling and modification to 

proposed grading is presented in the following Table 5.  Respective slope stability plots are 

presented in Appendix C.   

 

TABLE 5 
SUMMARY OF SEISMIC 

SLOPE STABILITY ANALYSIS RESULTS 
 

CROSS 
SECTION 

DESCRIPTION OF AREA 
SEISMIC SAFETY 

FACTOR  
(ky = 0.23) 

SLOPE 
DEFORMATION 

 

A-A’ 
Site Entrance outboard slip plane with sheetpiling 
along outboard toe of embankment 

1.0 
 

< 6 inches 

C-C’ 
West Side Levee inboard slip plane with 
sheetpiling along outboard edge of levee 

1.0 < 6 inches 

I-I’ 

Northeast Levee outboard slip plane and 
sheetpiling along outboard toe of levee with  
outboard fill similar to existing levee fill material 

0.81 12  inches 

Northeast Levee outboard slip plane with 
sheetpiling along outboard toe of levee and 
proposed fill thickness reduced by 3 feet over 
outboard toe of levee 

1.0 < 6 inches 

Northeast Levee outboard slip plane with 
sheetpiling along inboard toe of levee and 
outboard fill comprised of native soils 

1.0 < 6 inches 

Note:  Slope deformation < 6 inches represents passing of seismic screening analysis per Special Publication 117A 
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Recommended sheetpiling alignments and embedments are shown on the attached remedial site 

plan and cross sections.  Geotechnical recommendations for the sheetpiling are presented in the 

conclusions and recommendations section of this report.  

 

 

10.0 CONCLUSIONS AND RECOMMENDATIONS 

 10.1 General 

Based on the findings of our subsurface exploration, research and reviews, it is our opinion that 

the subject project is feasible from a geotechnical standpoint.  The primary geotechnical 

constraint associated with the project is potential instability of the existing levees.  Slope stability 

analyses of the site levees result in generally low safety factors under seismic conditions. The 

addition of fill to the top of the levees will create greater instability.  Sheetpiling for flood control 

appears to be a viable option on the outboard edge of the levee on the west side of the site.  The 

sheetpiling should extend through the fill and Bay Mud and should penetrate into the stiffer Old 

Bay Mud deposits to improve the stability of the levee under seismic conditions.   

We note, however, due to environmental constraints, raising the top of levee grade by about 3 

to 5 feet and adding fill to create a living shoreline on the northeast levee is planned on the 

northeast levee.  The presence of soft, weak Bay Mud deposits at the site are highly sensitive to 

the weight of new fills.  Our slope stability analyses incorporating the proposed grading on the 

northeast levee results in unacceptable safety factors under static and seismic conditions.  

Placing sheetpiling through the fill and Bay Mud and into the underlying stiffer Old Bay Mud 

deposits appears to improve the stability under static and seismic conditions.  Two rows of 

sheetpiling are necessary to address the proposed fill.  Additionally, some modification of the 

proposed living shoreline grading will be necessary to address seismic stability of the living 

shoreline fill (outboard side of the northeast levee). 
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Operation of the facility may be impacted by future settlement of the compressible Bay Mud that 

is present beneath the site.  There still remains some residual settlement from the original fill 

placed at the site, and additional fill will exacerbate the condition.  Underground piping will need 

to consist of flexible joints to accommodate settlement and repairs and reconnects may need to 

be planned for in the future depending on how the project will develop.  The primary areas of 

concern are the 3 to 5 feet of fill proposed on the northeast side levee.  Additionally, there is 

about 5 feet of fill planned at the site entrance for a new fill embankment.  Settlements for the 

new fill are to be on the order of about 1 foot while the site as a whole may have 2 to 4 inches of 

settlement remaining from the original fill placed throughout the site.  Additionally, we note that 

the east portion of the site which consisted of a basin previously has been infilled and grades 

have been raised up to 7 feet about the adjacent grading of the old fill.  This area has not been 

studied but will likely have settlements of up to one foot. 

Materials used for new levee fill should consist of soils of adequate strength but with some plastic 

fines to inhibit seepage and migration of tidal water.  New levee fill generally may consist of on-

site or imported soils that have a plasticity index ranging from 10 to 20, a Liquid Limit less than 

40, and an angle of internal friction greater than 32 degrees.  It should be free of excessive organic 

matter and rock fragments greater than 3 inch size.  Imported aggregate baserock is typically 

heavier than soils available in the Santa Clara Valley and generally should not be used as fill 

material at the site. 

The use of Bay Mud should be used sparingly because it is generally low strength and may be 

mixed with other soil fill pending approval by the geotechnical engineer.  If used as fill, Bay Mud 

should be spread out over very broad areas away from the levees and mixed with more 

competent soils.  Bay Mud can also be treated with lime to create more workable conditions and 

more competent fill material that can be used in the construction of levee fills. 

Where the grade of existing levees needs to be raised, imported light weight fill material such as 

Elastizell will likely be necessary in keyways at the toe of the levees that are in Bay Mud so that a 

stable base is available on which to place engineered fill.  Elastizell pours like concrete and the 
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unit weight can vary from 30 pounds per cubic foot to 90 pcf.  If utilized on the site, a minimum 

70 pcf unit weight would be specified in order to resist potential hydrostatic uplift from rises in 

sea level and groundwater table.   Alternately, keyways can be stabilized by lime treatment as 

well.  

Construction equipment should be utilized on or near the tops of levees and kept out of the basin 

areas as much as practical.  Equipment should be kept out of the basin’s which are comprised of 

a relatively thin Bay Mud crust that could become disturbed by the wheel loads or track 

equipment.  Should it be necessary to drive equipment in the basin areas, the low pressure 

equipment such as a Mud Cat with wide tracks should be utilized for grading of the basins such 

as excavating keyways for new levee fill.  A contractor experienced in working under such 

conditions should be retained.   

Sheet piles can be installed by either vibration or driving.  We note that some patches of riprap 

were encountered at the base of the existing levee fills which could hinder the advancement of 

the sheet piling.  Driving sheetpiles under these conditions would likely be more productive than 

vibrating methods, however, vibrating the sheetpiling could also work but could take longer. 

Low pressure, wide track construction equipment will be necessary when working along the toe 

of levee slopes and in existing basin excavations and in the mudflats located to the northeast of 

the site.  No heavy, rubber tire trucks should be allowed in the basins or in the mudflat areas.  

Heavy rubber tire trucks can be used along the top of the levees.  Some areas on the east side 

levee and near the northeast corner of the property may not be accessible during the winter 

months due to poor drainage and excessively soft and wet soil conditions.   

New structures will typically require pile support that extends through the existing fill and soft 

Bay Mud, and into the stiff underlying older bay deposits.  Piles will need to embedded roughly 

25 to 35 feet below the bottom of the Bay Mud to resist downdrag from settlement of new fills.  

Approximately 3 to 6 inches of settlement should be anticipated for 1 foot of new fill added.  Piles 



Freyer & Laureta, Inc.  Job No:  FREYE-18-01 
April 9, 2021  Page 24 
  

 

are typically driven with diesel or other fuel driven equipment and the process is very noisy.  In 

the case of sheetpiles, embedment into the stiff alluvial would be limited to about 5 feet. 

The fill, Bay Mud, and underlying stiff alluvial soils are predominantly clayey soils which can 

generally be more easily penetrated by driven piles than by vibrated piles.  While piles can be 

advanced through clayey soils by vibrating, vibrating generally works better for granular soils.  

Additionally, significant resistance was encountered on the west side levee in one of our borings 

between the bottom of the fill and the underlying soft Bay Mud.  Driven piles should be able to 

push large debris aside into the underlying soft Bay Mud, while vibrating piles would likely require 

more effort to displace.  The foundation contractor should be consulted with and should be 

allowed to review our borings and CPTs to assess the feasibility of vibrating piles.   

Very light structures may be supported on mat foundations which should be relatively quiet 

during construction, however, some settlement should be anticipated for structures supported 

on mat foundations.  The building loads should be provided to this office to calculate settlements 

which can then be reviewed by the structural engineer and client for acceptance.  is to use Pile 

driving/vibrating equipment along with earth moving equipment create emissions, however, pile 

driving would likely present the greatest noise constraint. A summary of pile depths and vertical 

capacities reflecting the subsurface conditions at each of the borings are presented in the 

following table. 
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TABLE 6 
SUMMARY  

PRELIMINARY VERTICAL CAPACITIES 
FOR DEEP FOUNDATIONS 

 

Boring 
Fill 

Thickness 
(feet) 

Bay Mud 
Thickness 

(feet) 

Depth of 
pile/pier to 

resist downdrag 
(feet) 

Depth of 12-inch 
square PCP for  
50 kip vertical 
capacity (feet) 

B-1 6 15.5 31.1 49.2 

B-2 7.5 19.5 39.1 57.2 

B-3 6.5 15.5 32.1 50.2 

B-4 10.5 16.5 40.8 58.9 

B-5 6 10 24 42.1 

B-6 9.5 11.5 32.5 50.6 

B-7 7.5 14 32 50.1 

 

 

Drilled piers are another alternate relatively quiet application compared to driving piles.  

However, it would require installing casing that extends through the fill and into the Bay Mud, 

preferably to or near the bottom of the Bay Mud to maintain a stable pier excavation while 

advancing it to the required depth into the stiffer formation below.  Since the bottom of the Bay 

Mud ranges from about 16 to 27 feet below the ground surface, this approach would likely not 

be practical because it would be difficult to install and remove casing to depths of 16 to 27 feet.   

Auger cast piles are another method of deep foundation installation consisting of drilling the hole 

with a hollow stem auger that is shaped in a way that displaces the soil as it is advanced into the 

ground and creates less auger spoils than drilled piers.  A grout mixture is then pumped through 

the auger shaft down to the tip of the auger while the auger is slowly removed from the hole, all 

the while keeping the tip of the auger below the level of the grout.  Once the auger is completely 

removed and the hole is filled with grout a steel cage installed roughly to about half the depth of 
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the pier and a dewey dag bar is installed in the middle of the shaft for its full depth.  This is a 

relatively new type of foundation system and vertical load tests have shown that it is capable of 

supporting vertical loads accurately.  However, little to no data is available to indicate that they 

can provide the lateral capacity of drilled piers or driven piles. 

 We note that cutting, filling and offhauling all require rather large trucks and earth moving 

equipment.  This equipment will emit gas fumes and create some noise, however, the primary 

constraint is that traffic on the existing levees should be limited.  Dump trucks should  be allowed 

one at a time to unload imported fill material and it would be preferable to have a single piece 

of earth moving equipment spreading and compacting fill material. 

The addition of fill will create settlement, below ground pipes and structures may be impacted if 

the fill is placed over them.  Below grade structures or pipes should not feel the effect of the new 

fill provided the edge of the new fill does not encroach the below grade pipe or structure.  Driving 

or vibrating piles should not have an impact on existing structures provided they are setback to 

avoid conflicting with them. 

10.2 Sheetpiling Design Criteria 

Sheetpiles will be used as a flood wall and a protector of the levee from a stability standpoint on 

the west side of the site.  Additionally, sheetpiling should be advanced along the northeast side 

of the site and at the site entrance as shown on the Remedial Site Plan and Remdial Cross Sections 

in order to address potential seismic slope instability.  Sheetpiling should be designed to resist 

active earth pressures in addition to dynamic pressures induced by seismic ground shaking.  The 

active and dynamic earth pressures can be resisted by passive pressures acting on the opposite 

side of the sheet pile.  The following parameters should be incorporated in the design of the 

sheetpiling. 

 

NORTHEAST SHEETPILES 

INBOARD 

Driving Active Pressure + Dynamic Pressures 
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55 pcf active in fill 
90 pcf active in young bay mud 
105 pcf active in old bay deposits 
150 pcf dynamic acting from ground surface to bottom of Bay Mud. 
 
Resisting Passive Pressures 
160 pcf in fill 
90 pcf in young bay mud 
190 pcf in old bay deposits 
 
OUTBOARD 

Driving Active Pressure + Dynamic Pressures 
45 pcf active in fill 
90 pcf active in young bay mud 
105 pcf active in old bay deposits 
150 pcf dynamic acting from ground surface to bottom of Bay Mud. 
 
Resisting Passive Pressures 
150 pcf in fill 
90 pcf in young bay mud 
190 pcf in old bay deposits 
 
WESTERN SHEETPILES 

INBOARD 

Driving Active Pressure + Dynamic Pressures 
40 pcf active in fill 
90 pcf active in young bay mud 
105 pcf active in old bay deposits 
150 pcf dynamic acting from ground surface to bottom of Bay Mud. 
 
Resisting Passive Pressures 
350 pcf in fill 
90 pcf in young bay mud 
190 pcf in old bay deposits 
 

 

ENTRY EMBANKMENT SHEETPILES 

OUTBOARD 

Driving Active Pressure + Dynamic Pressures 
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55 pcf active in fill 
90 pcf active in young bay mud 
105 pcf active in old bay deposits 
150 pcf dynamic acting from ground surface to bottom of Bay Mud. 
 
Resisting Passive Pressures 
160 pcf in fill 
90 pcf in young bay mud 
190 pcf in old bay deposits 
 

Sheetpiling should be designed by the project structural engineer utilizing the above parameters.  

Sheetpiles should be advanced a minimum 5 feet below the bottom of bay mud, into the stiff 

older bay deposits below, unless the design of the structural engineer warrants deeper 

embedement. 

 

 10.3 Site Grading 

The majority of site grading will consist of adding fill for the raising of grades and widening of 

existing levees on the northeast side of the site, in addition to constructing a new embankment 

fill at the site entrance.  As used in this report, the term “compact” and its derivatives mean that 

all on-site soils should be compacted to a minimum of 90 percent of maximum dry density, as 

determined by ASTM D1557 laboratory test method, at a moisture content that is over optimum.   

The exception being vehicle subgrades which should be compacted to not less than 95 percent 

relative compaction at above optimum moisture content.  Site grading is recommended as 

follows: 

 

 Areas to receive fill should be stripped of surficial organics and improvements and 
hauled off site, or stockpiled for future use in landscape areas only.  Stripping 
depth is estimated to be about 4 to 6 inches. The depth of stripping should be 
verified by the Geotechnical Engineer in the field.  

 The exposed surfaces created by the above actions should be cleaned of loose 
soils to competent material as judged by the geotechnical engineer in the field, 
scarified to a depth of 8 inches, moisture conditioned and compacted to a 
minimum of 90 percent relative compaction in building footprint areas and 95 
percent relative compaction in traffic areas. Further over-excavate as necessary 
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any area still containing weak and/or yielding (pumping) soils, or excessively dry 
soils as determined in the field by the Geotechnical Engineer.   
 

 Subsequent fill should be placed in thin horizontal lifts not exceeding 8 inches in 
loose thickness and compacted to a minimum 90 percent relative compaction at 
not less than optimum moisture and to a minimum of 95 percent relative compact 
when with 8 inches of vehicular subgrades.   

 

 Subsequent fill should be placed in thin horizontal lifts not exceeding 8 inches in 
loose thickness and compacted to a minimum 90 percent relative compaction at 
not less than 3 percent over optimum moisture content.   

 

 Fill slopes constructed to widen levee banks should be initiated on level areas or 
cut benches at least 15 feet wide when on sloping ground;  if soft areas 
encountered, the area could be overexcavated a minimum depth of 18 inches and 
15 feet in width, and backfilled with light weight flowable fill; alternately, the area 
could be treated with lime. 

 

 On-site soils may be used as fill provided they contain no Rocks or cobbles larger 
than 3 inches in maximum dimensions which should be removed from the fill, 
unless they can be crushed in-place by the construction equipment.   

 

 Fill slopes constructed to widen levee banks should be constructed at a maximum 
gradient of 2.5:1 (horizontal to vertical).  Fill slopes should be constructed by 
overfilling and cutting the slope to final grade.  "Track walking" of a slope to 
achieve compaction is not an acceptable procedure for slope construction. 

 

 Erosion protection of finish graded slopes is the responsibility of the grading 
contractor.  As a minimum, finish graded slopes should be planted with deep-
rooted, fast-growing vegetation. 

 
 

All aspects of site grading including clearing/stripping, demolition and placement of fills or 

backfills should be performed under the observation of BAGG’s field representatives.  It must be 

the contractor’s responsibility to select equipment and procedures that will accomplish the 

grading as described above.  The contractor must also organize his work in such a manner that 

one of our field representatives can observe and test the grading operations, including clearing, 

excavating, and compaction of fills, backfills, and subgrades.   
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10.4 Slabs-on-Grade and Exterior Flatwork 

Concrete slabs and flatwork should be supported on a subgrade that has been prepared as 

recommended under “Site Grading.”  The subgrade soils should be maintained at a moisture 

content that is above optimum, and should be approved by the Geotechnical Engineer 

immediately before the slab is poured.  In general concrete slab-on-grade should not span across 

bedrock and soil, because the concrete slab may crack at the transition.  For a uniform support, 

the bedrock should be excavated and replaced with soil over the entire slab footprint.  The 

amount of over excavation will depend on the thickness of the soil mantle. 

 

It is recommended that the floor slabs and flatwork should be underlain with at least 4 inches of 

free draining ¾-inch compacted crushed rock.  Beneath the garage slab and where the slab will 

be subject to vehicular loads, the crushed rock should be replaced with 6-inches of Caltrans Class 

2 aggregate base compacted to 95 percent.  The base course is intended to serve as a capillary 

break; however, moisture may accumulate in the base course zone.  Therefore, a Class A (ASTM 

E 1745) vapor barrier of at least 15 mil thickness, such as Stegowrap Vapor Barrier, or approved 

equal, should be placed on the rock where moisture protection is desired and a damp slab is not 

acceptable.   

 

Where exterior concrete slabs-on grade will be constructed adjacent to irrigated landscape areas, 

or where natural runoff will drain toward the pavement area, a vertical curb extending at least 2 

to 3 inches below the subgrade (bottom of aggregate base) level would minimize water intrusion 

into the subgrade soils and maximize the serviceable life of the slab-on-grade.   

 

10.5 Flexible Pavements 

The driveway pavements may consist of asphaltic concrete, and/or concrete slabs, and/or pavers.  

Based on the type and shallow depth of the bedrock, for design purposes we have assumed a 

subgrade R-Value of 15 to develop preliminary pavement sections tabulated below.  R-value is 

used to characterize the supporting subgrade soils, while the traffic loading conditions for a 
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pavement design are characterized by a Traffic Index.  A Traffic Index (TI) of 4.5 is frequently used 

for areas subject to automobile traffic only, such as parking stalls.  A TI of 6.0 is usually 

appropriate where the pavement will be subject to frequent use by vans or light delivery trucks 

with only occasional heavy truck traffic, such as from weekly garbage trucks.   

 

TABLE 7 
FLEXIBLE PAVEMENT SECTIONS 

(SUBGRADE R-VALUE=15) 
 

 Pavement Component TI = 4.5 TI = 5.0 TI = 6.0 

 Asphaltic Concrete (AC) in Inches 6  2½  7  3  8 ½  3 ½  

 Class II Aggregate Base (RMin=78) in Inches -- 8 -- 8 -- 11 

 Total Thickness in Inches 6  10½  7  11  8 ½  14 ½  

 

The above pavement sections were calculated using the procedure described in CalTrans 

Highway Design Manual, Topic 604, dated December 20, 2004.  The design pertains to a life 

expectancy of 20 years for the pavements.   

 

All materials and construction procedures, including placement and compaction of pavement 

components, should be performed in accordance with the requirements of the Santa Clara 

County, in conformance with the grading criteria presented previously, and in conformance with 

the latest edition of the CalTrans Standard Specifications (except that compaction should be 

performed in accordance with ASTM Test Method D1557).  The upper 12 inches of the pavement 

subgrade should be compacted to at least 95 percent of maximum dry density.  Compaction 

below a depth of 12 inches in the pavement subgrade areas should be carried out to a minimum 

of 90 percent relative compaction, as previously described.   

 

10.6 Drainage 

Measures to control and collect surface run-off should be considered an integral part of the 

proposed residential project.  The ground surface adjacent to all sides of structures should be 
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sloped to drain away from foundations.  Unpaved and landscaped areas should slope at least 5 

percent to a distance of 5 feet away from the sides of structures.  The run-off from the roof of 

the buildings and intercepted water from surface and subsurface drainage should be discharged 

to suitable outfall locations in a manner that will not allow ponding adjacent to foundations or 

erosion on slopes.  Any area where surface run-off becomes concentrated should be provided 

with a catch basin that drains to a suitable discharge point.  Surface and subsurface drainage 

facilities and catchment areas should be checked frequently and cleaned or maintained 

throughout the project life, as necessary.   

 

10.7 Trench Backfill 

Vertical trenches deeper than 5 feet will require temporary shoring.  Where shoring is not used, 

the sides should be sloped or benched, with a slope gradient of at least 1:1 (horizontal: vertical).  

The trench spoils should not be placed closer than 3 feet (or one-half of the trench depth) from 

the trench sidewalls.  All work associated with trenching must conform to the State of California, 

Division of Industrial Safety requirements.  In our opinion, the soils in the upper 5 feet of the site 

levees can be classified as “Type B Soil.”  Soils below this depth should be classified as type C. 

 

Trench backfill materials and compaction should conform to the following: 

 

 • In general, soils used for trench backfill shall be free of debris, roots and other 
organic matter, debris, and rocks or clay clumps exceeding 4 inches in greatest 
dimension.  The on-site soils can be used for trench backfill, but not for pipe 
bedding or shading. 

 
 • Compaction shall be performed to a minimum of 90% relative compaction in 

accordance with ASTM D1557, at a moisture content recommended previously.   
In pavement areas, the upper 24 inches of the backfill (below the pavement 
subgrade) shall be compacted to 95% of the maximum dry density.  Jetting shall 
not be allowed.  

 
         • To help reduce the potential for rain and irrigation to migrate under the buildings 

on-site clayey soils should be used to backfill utility trenches entering the building 
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footprint for a distance of at least 5 feet extending in and out of the building 
footprint.  Controlled density fill (CDF) may be used in lieu of clayey soils. 

 

10.8 Plan Review 

It is recommended that the Geotechnical Engineer (BAGG Engineers) be retained to review the 

grading, foundation and improvement plans for the subject project.  This review is to assess 

general suitability of the earthwork, foundation, and drainage recommendations contained in 

this report and to verify the appropriate implementation of our recommendations into the 

project plans and specifications. 

 

10.9 Observation and Testing 

It is recommended that the Geotechnical Engineer (BAGG) be retained to provide observation 

and testing services during site grading, excavation, backfilling, and foundation construction 

phases of work.  This is intended to verify that the work in the field is per our recommendations 

and in accordance with the approved plans and specifications, and more importantly verify that 

subsurface conditions encountered during construction are similar to those anticipated during 

the design phase.  Unanticipated soil conditions may warrant revised recommendations.  

Therefore, BAGG cannot accept responsibility for the recommendations contained in this report 

if we are not retained to provide observation and testing services during construction. 

 

 

11.0 CLOSURE 

 

This report has been prepared in accordance with generally-accepted engineering practices for 

the strict use of Freyer & Laureta, Inc., and other professionals associated with the specific 

project described in this report. The recommendations presented in this report are based on our 

understanding of the proposed project as described herein, and upon the soil conditions 

encountered by widely spaced borings and CPTs advanced for this investigation.  The 
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recommendations contained in this report are intended to improve the stability of the levees 

while increasing their capacity and creating the living shoreline on the northeast side of the site. 

 

The conclusions and recommendations contained in this report are based on subsurface 

conditions revealed by widely spaced borings and CPTs, limited laboratory test data, and on a 

review of available geotechnical and geologic literature pertaining to the project vicinity.  It is not 

uncommon for unanticipated conditions to be encountered during site grading, sheetpile driving 

and/or foundation excavations and it is not possible for all such variations to be found by a field 

exploration program appropriate for this type of project.  The recommendations contained in 

this report are therefore contingent upon the review of the final grading, drainage, and 

foundation plans by this office, and upon geotechnical observation and testing by BAGG of all 

pertinent aspects of site grading, including placement of fills and backfills, and foundation 

construction.   

 

Subsurface conditions and standards of practice change with time.  Therefore, we should be 

consulted to update this report, if grading and construction does not commence within 6 months 

from the date this report is submitted or next winter.  Additionally, the recommendations of this 

report are only valid for the proposed development as described herein.  If the proposed project 

is modified, our recommendations should be reviewed and approved or modified by this office 

in writing. 

 

Attachments: 

Plate 1 Vicinity Map 
Plate 2 Site Plan  
Plate 3 Area Geologic Map 
Plate 4 Regional Fault Map 
Plate 5 Unified Soil Classification System 
Plate 6 Soil Terminology 
Plate 7  Boring Log Notes 
Plate 8  Key to Symbols 
Plate 9 through 19 Logs of Boring B-1 through B-11 
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Plate 20 Plasticity Data  
Plate 21 Triaxial Test Results 
Plate 22 through 24 Consolidation Test Results 
Plate 25 Cross Sections A-A’ through D-D’  
Plate 26 Cross Sections E-E’ through H-H’ 
Plate 27 Cross Section I-I’ 
Plate 28 Remedial Cross Sections A-A’ through D-D’ 
Plate 29 Remedial Cross Sections E-E’ through H-H’ 
Plate 30 Remedial Options for Cross Section I-I’ 
Plate 31  Remedial Site Plan 
 
 
Appendix A Cone Penetrometer Test Results 
Appendix B Geotechnical Subsurface and Laboratory by Others 
Appendix C Results of Slope Stability Analyses 
  
ASFE document titled “Important Information About Your Geotechnical Engineering Report” 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

  

 COARSE-GRAINED SOILS 
LESS THAN 50% FINES* 

 FINE-GRAINED SOILS 
MORE THAN 50% FINES* 

 

 GROUP 
SYMBOLS 

ILLUSTRATIVE GROUP NAMES MAJOR DIVISIONS  GROUP 

SYMBOLS 
ILLUSTRATIVE GROUP NAMES MAJOR 

DIVISIONS 
 

 GW  Well graded gravel 
 Well graded gravel with sand 

GRAVELS 
More than 

half of coarse 
fraction is  
larger than 

No. 4  
sieve size 

 CL  Lean clay 
 Sandy lean clay with gravel 

SILTS AND 
CLAYS 

liquid limit 
less than 50 

 

 GP  Poorly graded gravel 
 Poorly graded gravel with sand 

 ML  Silt 
 Sandy silt with gravel 

 

 GM  Silty gravel 
 Silty gravel with sand 

 OL  Organic clay 
 Sandy organic clay with gravel 

 

 GC  Clayey gravel 
 Clayey gravel with sand 

 CH  Fat clay 
 Sandy fat clay with gravel SILTS AND 

CLAYS 
liquid limit 
more than 

50 

 

 SW  Well graded sand 
 Well graded sand with gravel 

SANDS 
More than 

half of coarse 
fraction is 

smaller than 
No. 4 sieve 

size 

 MH  Elastic silt 
 Sandy elastic silt with gravel 

 

 SP  Poorly graded sand 
 Poorly graded sand with gravel  

 OH  Organic clay 
 Sandy organic clay with gravel 

 

 SM  Silty sand 
 Silty sand with gravel 

 

PT 
 Peat 
 Highly organic silt 

HIGHLY 
ORGANIC 

SOIL 

 

 SC  Clayey sand 
 Clayey sand with gravel 

  

 NOTE: Coarse-grained soils receive dual symbols if: 
(1) their fines are CL-ML (e.g. SC-SM or GC-GM) or 
(2) they contain 5-12% fines (e.g. SW-SM, GP-GC, etc.) 

NOTE: Fine-grained soils receive dual symbols if their limits 
 in the hatched zone on the Plasticity Chart(L-M) 
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 COMPONENT SIZE RANGE 

  BOULDERS ABOVE 12 in. 

  COBBLES 3 in. to 12 in. 

  GRAVEL No. 4 to 3 in. 

 Coarse ¾ in to 3 in. 

 Fine No. 4 to ¾ in. 

  SAND No. 200 to No.4 

 Coarse No. 10 to No. 4 

 Medium No. 40 to No. 10 

 Fine No. 200 to No. 40 

  *FINES: BELOW No. 200 

 NOTE: Classification is based on the portion of 
a sample that passes the 3-inch sieve.  

 Reference: ASTM D 2487-06, Standard Classification of Soils for 
Engineering Purposes (Unified Soil Classification System). 

 

  
GENERAL NOTES:  The tables list 30 out of a possible 110 Group Names, all of which are assigned to unique proportions of constituent 
soils.  Flow charts in ASTM D 2487-06 aid assignment of the Group Names.  Some general rules for fine grained soils are: less than 15% 
sand or gravel is not mentioned; 15% to 25% sand or gravel is termed "with sand" or "with gravel", and 30% to 49% sand or gravel is 
termed "sandy" or "gravelly".  Some general rules for coarse-grained soils are: uniformly-graded or gap-graded soils are "Poorly" graded 
(SP or GP); 15% or more sand or gravel is termed "with sand" or "with gravel", 15% to 25% clay and silt is termed clayey and silty and any 
cobbles or boulders are termed "with cobbles" or "with boulders". 
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SOIL TERMINOLOGY 

  

 
SOIL TYPES (Ref 1) 
Boulders:  particles of rock that will not pass a 12-inch screen. 
Cobbles:  particles of rock that will pass a 12-inch screen, but not a 3-inch sieve. 
Gravel:   particles of rock that will pass a 3-inch sieve, but not a #4 sieve. 
Sand:   particles of rock that will pass a #4 sieve, but not a #200 sieve. 
Silt:   soil that will pass a #200 sieve, that is non-plastic or very slightly plastic, and that exhibits little or no strength 

when dry. 
Clay:   soil that will pass a #200 sieve, that can be made to exhibit plasticity (putty-like properties) within a range of water 

contents, and that exhibits considerable strength when dry. 
 

MOISTURE AND DENSITY 
Moisture Condition:  an observational term; dry, moist, wet, or saturated. 
Moisture Content:  the weight of water in a sample divided by the weight of dry soil in the soil sample, expressed as a 

percentage. 
Dry Density:   the pounds of dry soil in a cubic foot of soil. 
 

DESCRIPTORS OF CONSISTENCY (Ref 3) 
Liquid Limit:  the water content at which a soil that will pass a #40 sieve is on the boundary between exhibiting liquid and 

plastic characteristics.  The consistency feels like soft butter.   
Plastic Limit:  the water content at which a soil that will pass a #40 sieve is on the boundary between exhibiting plastic and semi-

solid characteristics.  The consistency feels like stiff putty.   
Plasticity Index:  the difference between the liquid limit and the plastic limit, i.e. the range in water contents over which the soil is 

in a plastic state.   
 

MEASURES OF CONSISTENCY OF COHESIVE SOILS (CLAYS) (Ref's 2 & 3) 
Very Soft  N=0-1* C=0-250 psf Squeezes between fingers 
Soft  N=2-4 C=250-500 psf Easily molded by finger pressure 
Medium Stiff  N=5-8 C=500-1000 psf Molded by strong finger pressure 
Stiff   N=9-15 C=1000-2000 psf Dented by strong finger pressure 
Very stiff  N=16-30 C=2000-4000 psf Dented slightly by finger pressure 
Hard  N>30 C>4000 psf Dented slightly by a pencil point 

 
*N=blows per foot in the Standard Penetration Test.  In cohesive soils, with the 3-inch-diameter ring sampler, 140-pound 
  weight, divide the blow count by 1.2 to get N (Ref 4). 

 
 

MEASURES OF RELATIVE DENSITY OF GRANULAR SOILS (GRAVELS, SANDS, AND SILTS) (Ref's 2 & 3) 
Very Loose  N=0-4** RD=0-30 Easily push a ½-inch reinforcing rod by hand 
Loose  N=5-10 RD=30-50 Push a ½-inch reinforcing rod by hand 
Medium Dense N=11-30 RD=50-70 Easily drive a ½-inch reinforcing rod 
Dense  N=31-50 RD=70-90 Drive a ½-inch reinforcing rod 1 foot 
Very Dense  N>50 RD=90-100 Drive a ½-inch reinforcing rod a few inches 

 
**N=Blows per foot in the Standard Penetration Test.  In granular soils, with the 3-inch-diameter ring sampler, 140-
pound weight, divide the blow count by 2 to get N (Ref 4). 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
Ref 1: ASTM Designation: D 2487-06, Standard Classification of Soils for Engineering Purposes (Unified Soil Classification 

System). 
 
Ref 2: Terzaghi, Karl, and Peck, Ralph B., Soil Mechanics in Engineering Practice, John Wiley & Sons, New York, 2nd Ed., 1967, pp. 

30, 341, and 347. 
 
Ref 3: Sowers, George F., Introductory Soil Mechanics and Foundations: Geotechnical Engineering, Macmillan Publishing 

Company, New York, 4th Ed., 1979, pp. 80, 81, and 312. 
 
Ref 4: Lowe, John III, and Zaccheo, Phillip F., Subsurface Explorations and Sampling, Chapter 1 in "Foundation Engineering 

Handbook," Hsai-Yang Fang, Editor, Van Nostrand Reinhold Company, New York, 2nd Ed, 1991, p. 39. 
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BORING LOG NOTES  

 

 

GENERAL NOTES FOR BORING LOGS: 

 
The boring logs are intended for use only in conjunction with the text, and for only the purposes the text outlines for our services.  
The Plate "Soil Terminology" defines common terms used on the boring logs. 
 
The plate "Unified Soil Classification System," illustrates the method used to classify the soils.  The soils were visually classified in the 
field; the classifications were modified by visual examination of samples in the laboratory, supported, where indicated on the logs, 
by tests of Liquid Limit, Plasticity Index, and/or gradation.  In addition to the interpretations for sample classification, there are 
interpretations of where stratum changes occur between samples, where gradational changes substantively occur, and where minor 
changes within a stratum are significant enough to log. 
 
There may be variations in subsurface conditions between borings.  Soil characteristics change with variations in moisture content, 
with exchange of ions, with loosening and densifying, and for other reasons.  Groundwater levels change with seasons, with 
pumping, from leaks, and for other reasons.  Thus boring logs depict interpretations of subsurface conditions only at the locations 
indicated, and only on the date(s) noted.   
 

 
SPECIAL FIELD NOTES FOR THIS REPORT: 

 
1. Borings B-1 through B-7 were advanced in April 2018 under the direction of BAGG Engineers; borings B-

8 through B-10 were advanced in November 2018 under the direction of BAGG Engineers; and boring 
B-11 was advanced on November 18, 2020 under the direction of BAGG Engineers.  The borings were 
advanced using a truck-mounted drilling rig with 8-inch diameter hollow stem augers provided and 
operated by Exploration Geoservices, Inc.  The boreholes were backfilled with cement grout per 
standard protocol. 

 
2. The boring locations were approximately located using a measuring tape and existing site features such 

as fences, concrete pads, etc.   
 
3. The soils’ Group Names [e.g. LEAN CLAY] and Group Symbols [e.g. (CL)] were determined or estimated 

per ASTM D 2487, Standard Classification of Soils for Engineering Purposes (Unified Soil Classification 
System, see Plate 5).  Other engineering terms used on the boring logs are defined on Plate 6, Soil 
Terminology.   

 
4. Groundwater was encountered in the borings on the date and at the depths noted on the boring logs. 
   
5. The soil samples were obtained using the sampler types noted on the boring logs and described on 

Plates 8-A and 8-B, Key to Symbols.  
 
6. The “Blow Count” Column on the boring logs indicates the number of blows required to drive the 

Modified California and/or Standard Penetration Test samplers below the bottom of the boring, with 
the blow counts given for each 6 inches of sampler penetration.   

 
7. The tabulated strength values on the boring logs are peak strength values. 
 
 
 

 



Symbol Description

Strata symbols

Poorly graded gravel (FILL)

Borderline gravelly clay
to clayey gravel

High plasticity (fat) clay
with gravel
(FILL)

High plasticity (fat) clay

Lean Clay

Well graded sand

Clayey sand

Poorly graded gravel with silt and sand

Poorly graded sand with silt and gravel

Sandy lean clay

Poorly graded sand
with clay

Silty sand

Symbol Description

Misc. Symbols

Water first encountered
during drilling

Boring continues

Soil Samplers

Modified California Sampler:
2.375" ID by 3" OD, split-barrel
sampler driven w/ 140-pound
hammer falling 30 inches

Undisturbed, thin-wall
Shelby tube (ASTM D 1587-00)

Standard Penetration Test:
1 3/8" ID by 2" OD, split-spoon
sampler driven with 140-pound
hammer falling 30" (ASTM D 1586-99)

Line Types

Denotes a sudden, or well
identified strata change

Denotes a gradual, or poorly
identified strata change

Laboratory Data

DS Direct shear test performed
on a sample at natural
or field moisture content
(ASTM D2166).

DSX Direct shear test performed
after the sample was
submerged in water until
volume changes ceased
(ASTM D2166).

PI Plasticity Index established
per ASTM D4318 Test Method.

LL Liquid Limit established
per ASTM D4318 Test Method.

Fines Percent soil particles finer
than a No. 200 sieve
(ASTM D1140)

KEY TO SYMBOLS

Plate 8 - A



Symbol Description

Laboratory Data

AC Asphaltic concrete

AB Aggregate base

CONS Consolidation Test
performed per ASTM D2435

Cc' Compression Ratio

Torvane Undrained shear strength
established with hand held
testing device (ASTM D8121)

KEY TO SYMBOLS

Plate 8 - B
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320

600

1000

300

30.2

23.4

NAT
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630

1350

290

265

27.5

20.1

93.3

75.9
87.2

93.5

101

45.2

52.7
49.2

14
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9

16
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GP
CL

CH

CH

POORLY GRADED GRAVEL,
gray, dry, dense, with asphaltic
concrete (AC) fragments,
medium to fine grained
LEAN CLAY, yellow brown,
moist, very stiff, with sand,
trace gravel and AC fragments
FAT CLAY, olive brown,
moist, very stiff, with silt and
fine sand, trace gravel, trace
orange mottling
...oversize debris encountered
from 5 to 6 feet
BAY MUD:  Fat Clay, gray,
saturated, soft, with silt and
trace very fine sand, trace
rootlets, slightly oxidized

...very soft, no oxidation stains
noted

FILL

1.2% swell

1.0% swell

NATIVE

100 to 200 psi to
advance sampler
LL=80 PI=49
Cc'=0.30

BORING LOG Boring No. B-1

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/26/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 10.0±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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CL LEAN CLAY, gray, saturated,
very stiff, with silt, some fine
sand

Boring terminated at 30 feet.
Groundwater encountered at 10
feet.  Boring backfilled with
neat cement grout immediately
after last sample taken.

BORING LOG Boring No. B-1

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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320
500
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2000

17.8
18.0
17.5

15.7
33.3
20.9

430
660
715

970
1090
2085

11.4
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30.1
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CL

CH

LEAN CLAY, brown, moist,
very stiff, some sand and silt,
trace gravel

...light brown mottling, increase
in sand content

BAY MUD:  Fat Clay, dark
gray to medium gray, very
moist, soft, with silt and very
fine sand

...saturated below 12 feet

FILL

NATIVE

100 to 200 psi to
advance sampler

BORING LOG Boring No. B-2

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/26/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 12.0±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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2

3

4

4

9

22

8

8

15

11

12

CL LEAN CLAY, blue gray,
saturated, stiff to very stiff, with
silt and little fine sand
...color change to yellow brown
with faint blue gray
discolorations, very stiff

...color change to olive brown,
stiff, with trace oxidation stains

...more plastic below 37 feet,
some silt, trace fine sand, trace
oxidation stains

LL=88 PI=55
Cc'=0.247

BORING LOG Boring No. B-2

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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Boring terminated at 50 feet.
Groundwater encountered at 12
feet.
Boring backfilled with neat
cement grout immediately after
last sample was taken.

BORING LOG Boring No. B-2

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01

T
yp

e 
of

S
tr

en
gt

h 
T

es
t

T
es

t 
S

ur
ch

ar
ge

P
re

ss
ur

e,
 p

sf

T
es

t 
W

at
er

C
on

te
nt

, %

S
he

ar
 S

tr
en

gt
h,

ps
f

In
-S

it
u 

W
at

er
C

on
te

nt
, %

In
-S

it
u 

D
ry

 U
ni

t
W

ei
gh

t,
 p

cf

D
ep

th
, f

t.

S
oi

l 
S

ym
bo

ls
,

S
am

pl
er

s 
an

d
B

lo
w

 C
ou

nt
s

U
S

C
S

Description Remarks

Plate 10 - C

Page 3 of 3



0

3

6

9

12

15

18

16.6

11.2

85.9

88.7

96.8

100

50.1

48.9

8

8

22

9

10

12

3

3

2

2

CL

CH

LEAN CLAY, brown, moist,
very stiff, some sand, trace
gravel

BAY MUD:  Fat Clay, gray,
very moist, soft, with silt and
trace fine sand, trace dark
discolorations

...saturated below 12 feet

FILL

NATIVE

150 to 200 psi
required to advance
Shelby Tube

BORING LOG Boring No. B-3

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/26/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 11.7±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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CL

LEAN CLAY, blue gray,
saturated, very stiff with sand,
trace fine gravel

POORLY GRADED GRAVEL,
blue gray, medium dense, fine
gravel with some poorly sorted
sand

...very dense below 32 feet

LEAN CLAY, olive brown,
saturated, hard,  with silt and
fine sand
Boring terminated at 34y feet.
Groundwater encountered at 12
feet.
Boring was backfilled with neat
cement grout immediately after
last sample was taken.

8% fines

13% fines

BORING LOG Boring No. B-3

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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CL

CH

LEAN CLAY, yellow brown,
moist, very stiff, with sand and
trace gravel

...locally mottled with bay mud

BAY MUD:  Fat Clay, very
dark gray, very moist, stiff (Bay
Mud crust)

FILL

NATIVE

BORING LOG Boring No. B-4

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/27/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 12.0±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem auger
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CL LEAN CLAY, blue gray,
saturated, very stiff, with sand,
trace oxidation stains, trace
caliche

Boring terminated at 35y feet.
Groundwater encountered at 12
feet.
Boring backfilled with neat
cement grout immediately after
last sample was taken.

BORING LOG Boring No. B-4

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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CL

CH

CL

LEAN CLAY, dark yellow
brown, moist, very stiff with silt
and some sand, trace gravel

BAY MUD:  Fat Clay, gray,
very moist, medium stiff to soft
with silt and trace very fine
sand, trace rootlets and
oxidation stains

...no rootlets

LEAN CLAY, dark brown,
saturated, very stiff, with silt
and trace fine sand

FILL

NATIVE

200 psi needed to
advance Shelby
Tube
Cc'=0.28
LL=91 PI=57
TXUU sample
disturbed

BORING LOG Boring No. B-5

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/27/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 12.0±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem auger
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...color change to blue gray,
increase in sand content, stiff

...color change to olive brown

CLAYEY SAND, olive brown,
saturated, medium dense,
medium to fine grained sand

LEAN CLAY, yellow brown,
saturated, very stiff to hard,
with silt and sand some blue
gray discolorations

Boring terminated at 30 feet.
Groundwater encountered at 12
feet.
Boring backfilled with neat
cement grout immediately after
last sample was taken.

BORING LOG Boring No. B-5

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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FAT CLAY, dark brown, moist,
very stiff,  with silt, trace fine
gravel

BAY MUD:  Fat Clay, gray to
dark gray, very moist, medium
stiff to soft

FILL

NATIVE

BORING LOG Boring No. B-6

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/27/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 10.5±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem auger
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CL LEAN CLAY, blue gray,
saturated, very stiff, with silt
and fine sand, trace oxidation
stains, trace caliche

Boring terminated at 25 feet.
Groundwater encountered at 6
feet.
Boring backfilled with neat
cement grout.

BORING LOG Boring No. B-6

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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POORLY GRADED GRAVEL,
light gray, slightly moist to dry,
dense, medium to fine grained,
with sand
LEAN CLAY, yellow brown,
moist, very stiff, with sand,
trace gravel, and dark mottling

BAY MUD:  FAT CLAY, dark
gray, very moist, medium stiff,
little silt,  trace fine sand
...soft below 9 feet
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BORING LOG Boring No. B-7

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 4/27/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 9.9±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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CL

...medium stiff

LEAN CLAY, yellow brown,
saturated very stiff, with silt and
sand

Boring Terminated at 30 feet.
Groundwater encountered at 12
feet.
Boring backfilled with neat
cement grout immediately after
last sample was taken.

BORING LOG Boring No. B-7

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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CH

CH

LEAN CLAY, brown, moist,
very stiff, with fine sand, trace
AC fragments

FAT CLAY, dark gray to black,
moist stiff, little silt and fine
sand, trace brown mottling

BAY MUD:  FAT CLAY, gray,
very moist, soft, trace rootlets

Boring terminated at 9 feet.
Groundwater was not
encountered.
Boring was backfilled with neat
cement grout.
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BORING LOG Boring No. B-8

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 11/2/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 9±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem auger
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CH

LEAN CLAY, dark brown,
moist, very stiff, little silt and
fine sand, trace fine gravel,
trace black mottling

FAT CLAY, dark brown, moist,
stiff, little fine sand and silt,
trace fine gravel, trace yellow
brown mottling

BAY MUD:  FAT CLAY, gray,
very moist, soft, trace rootlets

Boring was terminated at 9y
feet.  Groundwater was not
encountered.  Boring was
backfilled with neat cement
grout.
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BORING LOG Boring No. B-9

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 11/2/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 9±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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LEAN CLAY, dark yellow
brown, moist, very stiff, with
fine sand and silt, trace fine
gravel, trace brick fragments

FAT CLAY, very dark gray to
black moist, medium stiff, little
fine sand and silt, trace fine
gravel

BAY MUD:  FAT CLAY, gray,
very moist, soft, trace silt and
fine sand, trace rootlets

Boring terminated at 8y feet.
No groundwater encountered.
Boring backfilled with neat
cement grout.
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DS sample
disturbed

BORING LOG Boring No. B-10

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 11/2/18
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 9±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: MM
DRILL METHOD: 8-inch diameter hollow stem augers
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GP-
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CH

CH

POORLY GRADED GRAVEL
with SILT and SAND: gray,
medium dense, dry to moist,
subangular to subrounded fine
gravel, few coarse gravel, few
well-graded sand
POORLY GRADED SAND
with SILT and GRAVEL:
brown, medium dense, moist,
fine to medium sand, few to
little subangular fine gravel
BAY MUD: FAT CLAY, blue-
gray, very soft to soft, moist,
few fine sand

... very soft to soft, moist to wet

... very soft to soft, moist to wet

... soft to medium stiff

SANDY FAT CLAY, dark
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Torvane=350 psf

100 psi needed to
advance Shelby
Tube

Torvane=470 psf
DS sample
disturbed

100 to 200 psi
needed to advance
Shelby Tube
DS sample
disturbed

BORING LOG Boring No. B-11

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
CLIENT: Freyer & Laureta, Inc. DATE DRILLED: 11/18/20
LOCATION: North End Marsh Road, Menlo Park, California ELEVATION: 9±feet
DRILLER: Exploration Geoservices, Inc. LOGGED BY: JL
DRILL METHOD: 8-inch diameter hollow stem augers
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olive-gray to dark gray, medium
stiff to stiff, moist, mostly fine
sand with little coarse sand,
contains fine sand pockets

SANDY LEAN CLAY: olive-
gray, stiff, moist, well-graded
sand, trace fine gravel

... mottled olive-gray and
brown, stiff, moist to wet, few
fine sand, few coarse sand, trace
subangular fine gravel

... brown to yellow-brown,
medium stiff to stiff, moist to
wet, fine sand, few coarse sand

... yellow-brown, medium stiff,
moist to wet, mostly fine to
medium sand, little coarse sand,
trace fine gravel

POORLY GRADED SAND
with CLAY: brown, medium
dense, wet, fine to medium
sand, few coarse sand, few
subangular fine gravel
SILTY SAND: brown, medium

Torvane=1,125 psf

BORING LOG Boring No. B-11

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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24.5 9 CH dense, wet, fine sand, few
coarse sand, few fine gravel,
contains clay
SANDY FAT CLAY: brown to
yellow-brown, medium stiff,
wet, fine sand
Boring Terminated at 40 feet.
Groundwater encountered at 5
feet.
Boring backfilled with cement
grout immediately after last
sample was taken.

BORING LOG Boring No. B-11

JOB NAME: Proposed Sheetpile Wall JOB NO.: FREYE-18-01
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PLASTICITY DATA
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SAMPLE
SOURCE

DEPTH
(FEET)

NATURAL
WATER

CONTENT
(%)

LIQUID
LIMIT

PLASTIC
LIMIT

PLASTICITY
INDEX

SOIL DESCRIPTION
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PLASTICITY  CHART
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” L

IN
E

FOR FINE-GRAINED SOILS
AND FINE FRACTION OF
COARSE-GRAINED SOILS

0

DATE:
November 2020

JOB NUMBER:
FREYE-18-01

PLATE
20

Boring B-1 13½ - 16 75.9 80 31 49 Gray Fat Clay 
(Bay Mud, CH)

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

Boring B-2 18 - 20½ 93.4 88 33 55 Gray Fat Clay 
(Bay Mud, CH)

Boring B-5 10 - 12½ 92.4 91 34 57 Gray Fat Clay 
(Bay Mud, CH)
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PLATE:
21

DATE:
November 2020

JOB NUMBER:
FREYE-18-01

UNCONSOLIDATED UNDRAINED
TRIAXIAL SHEAR STRENGTH RESULTS

Unconsolidated, Undrained Triaxial Compression Tests

B-2 @ 24.5 feet
Dry Density = 64.2 pcf
Moisture Content = 57.1%

B-1 @ 15 feet
Dry Density = 52.7 pcf
Moisture Content = 75.9%

B-5 @ 11.5 feet
Dry Density 47.5 pcf
Moisture Content = 92.4%

B-2 @ 19 feet
Dry Density = 46.5 pcf
Moisture Content = 93.4%

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

1,400

B-11 @ 9 feet
Dry Density 46.2 pcf
Moisture Content = 91.3%

http://


CONSOLIDATION TEST DATA

DATE:
November 2020

JOB NUMBER:
FREYE-18-01

PLATE
22

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA



CONSOLIDATION TEST DATA

DATE:
November 2020

JOB NUMBER:
FREYE-18-01

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA
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CONSOLIDATION TEST DATA

DATE:
November 2020

JOB NUMBER:
FREYE-18-01

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

PLATE
24



Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-5 are average blow 
counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

November 2020

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

PLATE
25
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Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-4 & CPT-5 are average 
blow counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

November 2020

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA
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Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-2 are average blow 
counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

DECEMBER 2020

PROPOSED LEVEE IMPROVEMENTS
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA
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Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-5 are average blow 
counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

November 2020
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Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-4 & CPT-5 are average 
blow counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

November 2020

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA
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Base Map:  Blow counts shown on Borings/CPT are based on driving 
Modified California Samplers unless otherwise noted by SPT (Standard 
Penetration Test).  SPT blow counts shown on CPT-2 are average blow 
counts estimated for every five feet of CPT penetration. JOB NUMBER:

FREYE-18-01
SCALE:

as indicated
DATE:

DECEMBER 2020

PROPOSED LEVEE IMPROVEMENTS
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

PLATE
27

CROSS SECTION I-I’(Northeast Levee)

N
EW

 L
EV

EE
 

AC
CE

SS
 R

O
AD

ELEV 15’

3
1

OLD BAY DEPOSITS

OLD FILL

20
1

20

0

-20

40 40

-20

20

0

NortheastSouthwest

WBSD Property

San Francisco Bay

CPT-2

YOUNG BAY MUD

I I’

SPT 23

SPT 3

SPT 5

SPT 3

SPT 4

SPT 7

SPT 6

SPT 15

SPT 7

SPT 15

Boring or CPT; blow counts based 
on Modified California Sampler
unless otherwise noted by SPT

Approximate 
Geologic Contact

Ground Surface 
(Freyer and Laureta 2017) 

Proposed Grade 

PLATE
30

REMEDIAL CROSS SECTION I-I’(Northeast Levee)

Sheetpiling Extended to 
Old Bay Deposits

Living Shoreline Fill Comprised
of Native Bay Mud Spoils.
Moisture condition and
compact as needed to 
achieve in-situ Bay Mud
moisture and dry density

Possible Failure Plane 
under Seismic Conditions 

with Overburden above

Light Weight Flowable Fill
or Lime Treated Pad to Initiate 
Fill Slope Minimum 18” Deep, 

15’ Wide, Slope Downward 
at 5% Gradient Toward Levee 

 

Min. 5’ into 
Old Bay Deposits

Min. 5’ into 
Old Bay Deposits

1
8

-i
n

ch
 m

ax
im

u
m

 
so

il 
co

ve
r

1
8

-i
n

ch
 m

ax
im

u
m

 
so

il 
co

ve
r

OLD BAY DEPOSITSSetback 
Sheetpiling at
Least 16-feet
from Inboard 

Edge of Roadway

Setback Sheetpiling
at Least 20-feet from 
Outboard Edge of Roadway

MARCH 2021

Compact new fill in 
horizontal lifts and bench 
into existing levee sideslopes to 
create serrated contact between 
new and existing fill materials

http://
http://


PLATE
31

REMEDIAL SITE PLAN 

JOB NUMBER:
FREYE-18-01

SCALE:
as indicated

DATE:
November 2020

GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED SHEETPILE FLOOD WALL

FLOW EQUALIZATION FACILITY 
WEST BAY SANITARY DISTRICT

MENLO PARK, CALIFORNIA

Base: “Living Shoreline Cut and Fill Analysis,” Levee Design Project, West 
Bay Sanitary District, Menlo Park, CA, Job No. 001079, Sheet 1 of 1, by 
Freyer Laureta, Inc., dated 2/13/20.
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APPENDIX A 

CONE PENETROMETER TEST RESULTS 

By Middle Earth GeoTesting 



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(047).cpt                                                                                 Sounding ID:  CPT-01
                CPT Date:     5/1/2018 8:36:30 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  19.3  31.0  98.4  19.3  0.5   0.1  2.7 clayy SILT to silty CLAY   115  2.0   15   10    8  -   -   1.4 9.9  34 2.58  15
   0.49  18.6  29.8   -    18.6  0.6   0.3  3.3 clayy SILT to silty CLAY   115  2.0   15    9    8  -   -   1.3 9.9  38 2.65  15
   0.66  20.1  32.3 106.2  20.1  0.6  -0.1  3.0 clayy SILT to silty CLAY   115  2.0   16   10    8  -   -   1.4 9.9  35 2.59  15
   0.82  12.2  19.5   -    12.2  0.5   0.3  3.9 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.9 9.9  48 2.83  15
   0.98  10.3  16.4   -    10.1  0.5  -7.8  4.4 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  54 2.93  15
   1.15   9.2  14.8   -     9.1  0.5  -6.7  5.6 silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.6 9.9  61 3.03  15
   1.31  15.3  24.6   -    15.4  0.6   0.6  3.8 clayy SILT to silty CLAY   115  2.0   12    8    7  -   -   1.1 9.9  43 2.75  15
   1.48  13.6  21.9   -    13.6  0.4  -2.2  3.2 clayy SILT to silty CLAY   115  2.0   11    7    6  -   -   1.0 9.9  43 2.75  15
   1.64  10.4  16.7   -    10.3  0.8  -7.1  7.8 silty CLAY to CLAY         115  1.5   11    7    6  -   -   0.7 9.9  65 3.09  15
   1.80  16.0  25.7   -    16.0  1.0  -0.1  6.4 silty CLAY to CLAY         115  1.5   17   11    8  -   -   1.1 9.9  51 2.89  15
   1.97  28.3  45.4   -    28.3  1.3   0.2  4.6 clayy SILT to silty CLAY   115  2.0   23   14   12  -   -   2.0 9.9  36 2.61  15
   2.13  29.4  47.1   -    29.4  1.4  -0.1  4.7 clayy SILT to silty CLAY   115  2.0   24   15   12  -   -   2.1 9.9  36 2.61  15
   2.30  26.2  42.0   -    26.2  1.4  -0.3  5.5 silty CLAY to CLAY         115  1.5   28   17   11  -   -   1.8 9.9  40 2.70  15
   2.46  22.2  35.5   -    22.1  0.8  -1.3  3.7 clayy SILT to silty CLAY   115  2.0   18   11    9  -   -   1.6 9.9  37 2.63  15
   2.62  19.4  31.1   -    19.4  0.6  -2.1  3.1 clayy SILT to silty CLAY   115  2.0   16   10    8  -   -   1.4 9.9  36 2.62  15
   2.79  27.0  43.2 118.9  26.9  0.8  -1.4  3.0 clayy SILT to silty CLAY   115  2.0   22   13   10  -   -   1.9 9.9  31 2.50  15
   2.95  29.7  47.6 107.3  29.7  0.7  -0.1  2.2 silty SAND to sandy SILT   120  3.0   16   10   11  43  43   -   -   26 2.39  16
   3.12  17.0  27.2   -    17.0  0.6   0.2  3.8 clayy SILT to silty CLAY   115  2.0   14    8    7  -   -   1.2 9.9  41 2.72  15
   3.28  10.7  17.2   -    10.7  0.4  -0.8  3.4 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  49 2.85  15
   3.45  10.4  16.6   -    10.3  0.2  -3.7  2.1 clayy SILT to silty CLAY   115  2.0    8    5    5  -   -   0.7 9.9  42 2.74  15
   3.61   7.0  11.2   -     6.9  0.6  -4.5  8.3 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 9.9  76 3.24  15
   3.77   7.0  11.3   -     7.0  0.7  -3.6  9.9 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 9.9  80 3.29  15
   3.94  51.2  82.1 100.3  51.2  0.4  -1.9  0.8 clean SAND to silty SAND   125  5.0   16   10   16  61  45   -   -   11 1.93  16
   4.10  46.7  74.9  90.2  46.7  0.3   0.2  0.7 clean SAND to silty SAND   125  5.0   15    9   14  57  44   -   -   11 1.92  16
   4.27  33.7  54.1 115.4  33.7  0.8   0.0  2.3 silty SAND to sandy SILT   120  3.0   18   11   12  47  42   -   -   25 2.35  16
   4.43  36.6  58.8 100.4  36.6  0.6   0.1  1.6 silty SAND to sandy SILT   120  3.0   20   12   13  49  42   -   -   20 2.22  16
   4.59  29.5  47.3 121.6  29.5  0.8   0.1  2.9 clayy SILT to silty CLAY   115  2.0   24   15   11  -   -   2.1 9.9  29 2.46  15
   4.76  20.0  32.1   -    20.0  0.9  -0.4  4.6 silty CLAY to CLAY         115  1.5   21   13    9  -   -   1.4 9.9  42 2.72  15
   4.92  22.7  36.3  90.5  22.6  0.4  -1.7  2.0 silty SAND to sandy SILT   120  3.0   12    8    9  34  39   -   -   28 2.44  16
   5.09   6.4  10.3   -     6.5  0.3   1.0  5.0 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.4 6.8  68 3.13  15
   5.25   5.8   9.4   -     5.9  0.2   3.3  4.4 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 6.0  68 3.14  15
   5.41   5.4   8.7   -     5.5  0.2   2.3  4.6 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 5.4  71 3.17  15
   5.58   5.6   9.0   -     5.6  0.2   2.0  3.9 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 5.4  67 3.12  15
   5.74   5.1   8.2   -     5.1  0.2   1.0  3.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 4.7  68 3.13  15
   5.91   4.1   6.6   -     4.1  0.1   0.9  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 3.6  75 3.22  15
   6.07   3.6   5.8   -     3.7  0.1   1.1  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 3.1  77 3.25  15
   6.23   3.4   5.5   -     3.5  0.1   1.4  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.9  82 3.32  15
   6.40   3.4   5.5   -     3.4  0.1   2.1  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.8  79 3.28  15
   6.56   3.8   6.1   -     3.9  0.1   2.5  3.1 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 3.1  74 3.22  15
   6.73   3.5   5.6   -     3.6  0.1   2.6  2.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.8  75 3.23  15
   6.89   3.2   5.2   -     3.3  0.1   2.8  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.5  76 3.24  15
   7.05   3.0   4.8   -     3.0  0.1   3.0  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.3  78 3.26  15
   7.22   2.9   4.6   -     2.9  0.1   3.4  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.2  79 3.27  15
   7.38   2.8   4.5   -     2.9  0.1   3.6  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  81 3.30  15
   7.55   2.8   4.5   -     2.9  0.0   4.1  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  79 3.27  15
   7.71   3.0   4.9   -     3.1  0.1   4.7  2.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.2  76 3.23  15
   7.87   2.9   4.7   -     3.0  0.1   5.3  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  78 3.27  15
   8.04   2.9   4.6   -     3.0  0.1   5.4  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  80 3.29  15
   8.20   2.9   4.7   -     3.0  0.1   5.6  2.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  82 3.31  15
   8.37   2.8   4.5   -     2.9  0.1   5.7  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  82 3.31  15
   8.53   2.7   4.3   -     2.8  0.0   5.8  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.8  83 3.32  15
   8.69   2.5   4.1   -     2.7  0.0   6.6  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  85 3.35  15
   8.86   2.5   3.9   -     2.6  0.0   6.8  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.5  87 3.37  15
   9.02   2.4   3.9   -     2.5  0.0   7.0  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.5  89 3.39  15
   9.19   2.4   3.8   -     2.5  0.0   7.3  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  89 3.39  15
   9.35   2.4   3.8   -     2.5  0.0   7.4  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  87 3.37  15
   9.51   2.4   3.9   -     2.6  0.0   7.7  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  85 3.35  15
   9.68   2.5   4.0   -     2.6  0.0   7.8  1.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  83 3.32  15
   9.84   2.4   3.9   -     2.6  0.0   8.0  1.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  84 3.34  15
  10.01   2.4   3.8   -     2.5  0.0   8.2  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  87 3.36  15
  10.17   2.5   3.9   -     2.6  0.0   8.4  2.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  86 3.36  15
  10.34   2.4   3.9   -     2.6  0.0   8.6  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  86 3.35  15
  10.50   2.4   3.8   -     2.5  0.0   8.8  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  91 3.41  15
  10.66   2.7   4.3   -     2.9  0.0   8.9  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  82 3.31  15
  10.83   2.6   4.2   -     2.8  0.0   8.2  2.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  84 3.33  15
  10.99   2.5   3.9   -     2.6  0.0   8.6  1.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  84 3.33  15
  11.16   2.4   3.9   -     2.6  0.0   8.9  1.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  86 3.36  15
  11.32   2.5   4.0   -     2.6  0.0   9.2  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  89 3.40  15
  11.48   2.5   4.0   -     2.7  0.1   9.5  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  93 3.44  15
  11.65   2.6   4.1   -     2.7  0.1   9.6  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  94 3.45  15
  11.81   2.6   4.2   -     2.8  0.1   9.7  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  93 3.44  15
  11.98   2.4   3.8   -     2.6  0.1   9.2  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.48  15
  12.14   2.1   3.3   -     2.3  0.0   9.5  2.6 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 0.9  95 3.52  15
  12.30   1.7   2.7   -     1.9  0.0   9.4  2.9 silty CLAY to CLAY         115  1.5    2    1    1  -   -   0.1 0.6  95 3.68  15
  12.47   1.7   2.7   -     1.9  0.0   8.8  2.6 silty CLAY to CLAY         115  1.5    2    1    1  -   -   0.1 0.6  95 3.66  15
  12.63   2.0   3.2   -     2.2  0.0  10.2  2.1 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 0.8  95 3.51  15
  12.80   2.3   3.7   -     2.5  0.0  11.1  1.9 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 1.0  92 3.42  15
  12.96   2.4   3.8   -     2.6  0.0  11.5  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  94 3.44  15
  13.12   2.5   4.0   -     2.7  0.0  13.0  2.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  94 3.44  15
  13.29   2.6   4.2   -     2.9  0.0  12.9  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  90 3.40  15
  13.45   2.6   4.2   -     2.8  0.0  12.4  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  89 3.39  15
  13.62   2.5   4.0   -     2.8  0.0  12.8  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  89 3.39  15
  13.78   2.6   4.2   -     2.8  0.0  13.0  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  88 3.38  15
  13.94   2.6   4.2   -     2.8  0.0  13.2  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  90 3.40  15
  14.11   2.5   4.0   -     2.8  0.0  13.5  2.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  94 3.45  15
  14.27   2.5   4.1   -     2.8  0.0  14.0  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  95 3.47  15
  14.44   2.5   4.1   -     2.8  0.1  14.0  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  95 3.48  15
  14.60   2.7   4.3   -     3.0  0.0  13.5  2.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  92 3.42  15
  14.76   2.7   4.4   -     3.0  0.1  13.4  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  92 3.43  15
  14.93   2.8   4.6   -     3.1  0.1  13.9  2.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  88 3.39  15
  15.09   2.9   4.6   -     3.2  0.1  14.2  2.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  88 3.38  15
  15.26   2.8   4.4   -     3.1  0.1  14.6  2.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  92 3.42  15
  15.42   2.9   4.7   -     3.2  0.1  14.8  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  91 3.42  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
                Data File:    SDF(047).cpt                                                                                 Sounding ID:  CPT-01
                CPT Date:     5/1/2018 8:36:30 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58   3.2   5.2   -     3.5  0.1  14.5  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  87 3.37  15
  15.75   3.3   5.3   -     3.5  0.1  13.1  2.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  83 3.32  15
  15.91   3.0   4.9   -     3.3  0.0  12.9  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  83 3.33  15
  16.08   2.8   4.5   -     3.1  0.0  13.2  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  85 3.35  15
  16.24   2.7   4.4   -     3.0  0.0  13.7  2.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  87 3.37  15
  16.40   2.7   4.4   -     3.0  0.0  14.2  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  87 3.37  15
  16.57   2.7   4.4   -     3.0  0.0  14.6  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  87 3.37  15
  16.73   2.7   4.3   -     3.0  0.0  14.9  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  88 3.39  15
  16.90   2.7   4.3   -     3.0  0.0  15.3  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  91 3.42  15
  17.06   2.9   4.5   -     3.2  0.0  15.7  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  88 3.38  15
  17.23   2.9   4.5   -     3.2  0.0  15.9  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  88 3.38  15
  17.39   2.7   4.2   -     3.0  0.0  16.1  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  93 3.44  15
  17.55   2.6   4.1   -     3.0  0.0  16.6  1.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  91 3.42  15
  17.72   2.6   3.9   -     2.9  0.0  17.0  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.46  15
  17.88   2.6   4.0   -     3.0  0.0  17.5  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.46  15
  18.05   2.7   4.2   -     3.1  0.0  17.9  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.49  15
  18.21   2.8   4.2   -     3.2  0.0  18.3  2.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  94 3.45  15
  18.37   2.8   4.2   -     3.2  0.0  18.5  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  92 3.43  15
  18.54   2.8   4.1   -     3.2  0.0  18.7  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  92 3.43  15
  18.70   2.8   4.1   -     3.1  0.0  19.3  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  94 3.45  15
  18.87   2.8   4.0   -     3.2  0.0  19.7  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.46  15
  19.03   2.8   4.1   -     3.2  0.0  20.2  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.45  15
  19.19   2.8   4.0   -     3.2  0.0  20.6  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.46  15
  19.36   2.7   3.9   -     3.2  0.0  20.7  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.47  15
  19.52   2.8   3.9   -     3.2  0.0  21.0  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.49  15
  19.69   2.8   4.0   -     3.2  0.0  21.3  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.48  15
  19.85   2.9   4.1   -     3.3  0.0  21.4  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.48  15
  20.01   2.9   4.1   -     3.4  0.0  21.8  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.46  15
  20.18   3.0   4.2   -     3.4  0.0  22.0  2.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.46  15
  20.34   3.0   4.2   -     3.5  0.0  22.1  2.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  94 3.45  15
  20.51   3.1   4.3   -     3.5  0.0  22.4  2.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  92 3.43  15
  20.67   3.1   4.3   -     3.6  0.0  22.7  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  92 3.42  15
  20.83   3.1   4.2   -     3.5  0.0  23.2  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  92 3.43  15
  21.00   3.1   4.2   -     3.6  0.0  23.8  2.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  92 3.42  15
  21.16   3.1   4.2   -     3.6  0.0  24.3  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  92 3.43  15
  21.33   3.2   4.2   -     3.7  0.0  24.7  2.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.46  15
  21.49   3.3   4.3   -     3.8  0.0  25.1  2.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  92 3.43  15
  21.65   3.3   4.3   -     3.8  0.0  25.5  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  90 3.41  15
  21.82   3.3   4.3   -     3.8  0.0  25.5  2.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  90 3.41  15
  21.98   3.2   4.2   -     3.7  0.1  26.0  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.53  15
  22.15   3.6   4.7   -     4.1  0.2  25.1  7.1 Organic SOILS - Peats      100  1.0    5    4    2  -   -   0.3 1.0  95 3.64  10
  22.31   4.5   5.9   -     4.9  0.3  16.3  9.2 Organic SOILS - Peats      100  1.0    6    5    3  -   -   0.4 1.4  95 3.59  10
  22.47   5.2   6.7   -     5.4  0.4  11.0  9.9 Organic SOILS - Peats      100  1.0    7    5    3  -   -   0.5 1.7  95 3.54  10
  22.64   7.0   8.9   -     7.2  0.5   9.0  8.4 silty CLAY to CLAY         115  1.5    6    5    4  -   -   0.4 2.4  88 3.38  15
  22.80   8.1  10.4   -     8.3  0.5   7.7  7.8 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 2.9  81 3.30  15
  22.97   8.9  11.3   -     9.0  0.5   7.0  7.3 silty CLAY to CLAY         115  1.5    8    6    4  -   -   0.6 3.2  76 3.24  15
  23.13  10.1  12.8   -    10.3  0.6   8.9  6.7 silty CLAY to CLAY         115  1.5    9    7    5  -   -   0.7 3.7  71 3.17  15
  23.30  11.5  14.5   -    11.7  0.6  11.0  6.2 silty CLAY to CLAY         115  1.5   10    8    5  -   -   0.8 4.2  66 3.11  15
  23.46  12.9  16.1   -    13.2  0.6  12.9  5.6 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.8  61 3.03  15
  23.62  13.3  16.5   -    13.6  0.6  12.2  5.1 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.9  58 3.00  15
  23.79  13.5  16.6   -    13.7  0.6  12.4  4.8 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.9  57 2.98  15
  23.95  14.5  17.9   -    14.8  0.6  14.5  4.4 silty CLAY to CLAY         115  1.5   12   10    5  -   -   1.0 5.3  54 2.93  15
  24.12  16.3  19.9   -    16.6  0.6  15.8  4.2 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 6.0  51 2.88  15
  24.28  16.1  19.6   -    16.4  0.6  16.0  4.3 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.9  51 2.89  15
  24.44  14.8  17.9   -    15.1  0.7  15.1  4.8 silty CLAY to CLAY         115  1.5   12   10    6  -   -   1.0 5.4  56 2.96  15
  24.61  14.7  17.7   -    15.0  0.6  15.3  4.3 silty CLAY to CLAY         115  1.5   12   10    5  -   -   1.0 5.3  54 2.93  15
  24.77  14.7  17.6   -    15.0  0.6  16.3  4.5 silty CLAY to CLAY         115  1.5   12   10    5  -   -   1.0 5.2  55 2.94  15
  24.94  15.0  17.9   -    15.4  0.6  18.2  4.6 silty CLAY to CLAY         115  1.5   12   10    6  -   -   1.0 5.3  55 2.94  15
  25.10  19.8  23.5   -    20.3  0.6  22.7  3.4 clayy SILT to silty CLAY   115  2.0   12   10    7  -   -   1.3 7.2  44 2.76  15
  25.26  20.2  23.9   -    20.7  0.6  24.8  3.1 clayy SILT to silty CLAY   115  2.0   12   10    7  -   -   1.4 7.3  42 2.73  15
  25.43  18.2  21.3   -    18.6  0.6  23.5  3.8 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.5  48 2.83  15
  25.59  19.0  22.1   -    19.5  0.7  28.5  3.8 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.3 6.7  47 2.81  15
  25.76  26.1  30.3   -    26.7  0.7  33.3  2.8 clayy SILT to silty CLAY   115  2.0   15   13    8  -   -   1.8 9.4  36 2.61  15
  25.92  31.4  32.8  93.7  32.0  0.7  29.1  2.2 clayy SILT to silty CLAY   115  2.0   16   16    8  -   -   2.2 9.9  31 2.52  15
  26.08  22.2  25.5   -    22.3  0.5   5.9  2.5 clayy SILT to silty CLAY   115  2.0   13   11    7  -   -   1.5 7.9  37 2.64  15
  26.25  19.8  22.7   -    19.9  0.5   6.7  2.5 clayy SILT to silty CLAY   115  2.0   11   10    6  -   -   1.3 6.9  40 2.69  15
  26.41  17.2  19.6   -    17.4  0.5   9.3  3.3 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.2 5.9  47 2.82  15
  26.58  20.2  22.9   -    20.5  0.5  17.8  2.9 clayy SILT to silty CLAY   115  2.0   11   10    6  -   -   1.4 7.0  42 2.73  15
  26.74  23.8  26.8   -    24.2  0.6  20.6  2.9 clayy SILT to silty CLAY   115  2.0   13   12    7  -   -   1.6 8.3  39 2.66  15
  26.90  22.7  25.4   -    23.1  0.6  22.3  3.0 clayy SILT to silty CLAY   115  2.0   13   11    7  -   -   1.5 7.8  40 2.70  15
  27.07  24.9  27.8   -    25.4  0.6  24.9  2.4 clayy SILT to silty CLAY   115  2.0   14   12    7  -   -   1.7 8.6  36 2.61  15
  27.23  24.8  26.3   -    25.3  0.5  25.6  2.2 clayy SILT to silty CLAY   115  2.0   13   12    7  -   -   1.7 8.5  36 2.60  15
  27.40  22.1  24.4   -    22.6  0.5  24.5  2.5 clayy SILT to silty CLAY   115  2.0   12   11    6  -   -   1.5 7.5  39 2.67  15
  27.56  19.8  21.8   -    20.4  0.5  32.1  2.8 clayy SILT to silty CLAY   115  2.0   11   10    6  -   -   1.3 6.6  42 2.74  15
  27.72  19.1  21.0   -    19.8  0.5  32.1  3.0 clayy SILT to silty CLAY   115  2.0   10   10    6  -   -   1.3 6.3  44 2.77  15
  27.89  17.4  19.0   -    18.0  0.5  30.5  3.3 silty CLAY to CLAY         115  1.5   13   12    5  -   -   1.2 5.7  48 2.83  15
  28.05  17.3  18.8   -    17.9  0.5  30.4  3.2 silty CLAY to CLAY         115  1.5   13   12    5  -   -   1.2 5.6  47 2.82  15
  28.22  16.0  17.3   -    16.6  0.5  28.4  3.2 silty CLAY to CLAY         115  1.5   12   11    5  -   -   1.1 5.1  49 2.86  15
  28.38  14.9  16.0   -    15.4  0.4  27.3  3.1 silty CLAY to CLAY         115  1.5   11   10    5  -   -   1.0 4.7  51 2.88  15
  28.54  13.7  14.6   -    14.2  0.4  26.4  3.2 silty CLAY to CLAY         115  1.5   10    9    4  -   -   0.9 4.2  53 2.92  15
  28.71  12.0  12.8   -    12.5  0.3  25.8  3.3 silty CLAY to CLAY         115  1.5    9    8    4  -   -   0.8 3.6  58 2.99  15
  28.87  11.7  12.4   -    12.2  0.3  26.4  3.4 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  59 3.01  15
  29.04  11.5  12.1   -    12.0  0.5  26.7  5.0 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.4  67 3.11  15
  29.20  12.3  13.0   -    12.9  0.4  29.2  3.4 silty CLAY to CLAY         115  1.5    9    8    4  -   -   0.8 3.7  58 2.99  15
  29.36  15.6  16.3   -    15.8  0.3  13.8  2.3 clayy SILT to silty CLAY   115  2.0    8    8    5  -   -   1.0 4.8  46 2.80  15
  29.53  10.2  10.6   -    10.3  0.3   4.9  3.8 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.9  66 3.10  15
  29.69   9.2   9.5   -     9.3  0.4   7.7  5.3 silty CLAY to CLAY         115  1.5    6    6    4  -   -   0.6 2.6  76 3.23  15
  29.86  10.5  10.9   -    10.7  0.3   7.7  3.9 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.0  65 3.10  15
  30.02  17.8  18.3   -    17.9  0.3   4.3  2.1 clayy SILT to silty CLAY   115  2.0    9    9    5  -   -   1.2 5.4  42 2.73  15
  30.19   9.8  10.0   -     9.8  0.2   4.2  3.1 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.6 2.7  63 3.07  15
  30.35   8.2   8.4   -     8.4  0.2   7.4  2.4 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.2  65 3.10  15
  30.51   7.9   8.0   -     8.0  0.1   8.4  1.8 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 2.0  63 3.06  15
  30.68   8.1   8.2   -     8.3  0.1   8.8  1.3 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 2.1  57 2.98  15
  30.84   7.3   7.4   -     7.5  0.1  10.1  2.1 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.4 1.8  68 3.13  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 3
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                CPT Date:     5/1/2018 8:36:30 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
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 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01   7.1   7.1   -     7.3  0.2  10.8  2.8 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.4 1.8  74 3.21  15
  31.17   7.6   7.6   -     7.8  0.2  11.9  3.3 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.9  74 3.22  15
  31.33   8.6   8.6   -     8.9  0.2  13.3  3.3 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.2  70 3.16  15
  31.50   9.9   9.8   -    10.2  0.2  14.4  3.0 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.6 2.6  64 3.08  15
  31.66  11.6  11.5   -    12.0  0.3  19.7  2.8 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.2  58 2.99  15
  31.83  13.1  12.9   -    13.6  0.3  23.7  2.7 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.7  54 2.94  15
  31.99  14.5  14.1   -    15.0  0.4  26.8  2.9 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 4.1  53 2.91  15
  32.15  15.4  15.0   -    16.0  0.4  30.3  3.0 silty CLAY to CLAY         115  1.5   10   10    4  -   -   1.0 4.3  52 2.90  15
  32.32  15.7  15.2   -    16.3  0.5  29.6  3.4 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.4  53 2.92  15
  32.48  14.7  14.2   -    15.3  0.5  27.8  3.7 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 4.1  57 2.98  15
  32.65  13.8  13.3   -    14.3  0.5  26.0  4.0 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.8  60 3.02  15
  32.81  12.4  11.8   -    12.8  0.4  22.8  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.3  64 3.08  15
  32.97  11.6  11.0   -    12.0  0.4  22.0  4.2 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 3.0  66 3.11  15
  33.14  10.3   9.8   -    10.6  0.4  16.5  4.4 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.6  71 3.18  15
  33.30   9.7   9.2   -    10.1  0.3  17.7  4.2 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.4  72 3.19  15
  33.47   9.9   9.3   -    10.3  0.3  19.0  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.5  71 3.17  15
  33.63   9.7   9.1   -    10.1  0.3  19.1  3.8 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.4  71 3.17  15
  33.79   9.1   8.5   -     9.5  0.3  18.6  4.0 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  74 3.21  15
  33.96   8.6   8.0   -     8.9  0.3  18.5  4.1 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.0  77 3.25  15
  34.12   8.7   8.1   -     9.1  0.2  19.2  3.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.1  74 3.21  15
  34.29   9.1   8.4   -     9.5  0.3  19.6  3.8 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  74 3.21  15
  34.45   9.1   8.4   -     9.5  0.3  18.6  4.0 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  75 3.22  15
  34.61   9.8   9.0   -    10.2  0.3  18.5  3.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  71 3.18  15
  34.78  11.0  10.1   -    11.4  0.3  19.2  3.7 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.7  67 3.12  15
  34.94  11.5  10.5   -    12.0  0.3  20.8  3.6 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.9  65 3.09  15
  35.11  12.0  10.8   -    12.4  0.4  22.4  3.5 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.0  64 3.08  15
  35.27  11.7  10.5   -    12.2  0.3  23.7  3.4 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.9  64 3.08  15
  35.43  12.4  11.1   -    12.9  0.3  26.2  2.8 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.1  59 3.00  15
  35.60  12.4  11.1   -    13.0  0.3  30.3  2.5 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.1  57 2.98  15
  35.76  12.1  10.8   -    12.7  0.3  32.2  2.7 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 3.0  59 3.01  15
  35.93  13.1  11.6   -    13.7  0.3  33.1  2.7 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.2  57 2.98  15
  36.09  13.8  12.2   -    14.5  0.3  32.1  2.9 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.4  57 2.97  15
  36.26  14.4  12.6   -    15.0  0.3  32.9  2.8 silty CLAY to CLAY         115  1.5    8   10    4  -   -   0.9 3.6  55 2.95  15
  36.42  15.0  13.1   -    15.7  0.4  34.2  2.7 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 3.7  54 2.93  15
  36.58  15.9  13.9   -    16.7  0.4  37.2  2.6 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.0 4.0  52 2.90  15
  36.75  16.6  14.5   -    17.4  0.4  41.5  2.7 silty CLAY to CLAY         115  1.5   10   11    4  -   -   1.1 4.2  51 2.88  15
  36.91  17.4  15.1   -    18.3  0.4  43.5  2.6 silty CLAY to CLAY         115  1.5   10   12    4  -   -   1.2 4.4  50 2.86  15
  37.08  18.2  15.7   -    19.0  0.4  44.4  2.7 silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.6  49 2.86  15
  37.24  18.7  16.1   -    19.6  0.4  44.0  2.6 clayy SILT to silty CLAY   115  2.0    8    9    5  -   -   1.2 4.7  48 2.84  15
  37.40  18.8  16.1   -    19.7  0.4  45.1  2.6 clayy SILT to silty CLAY   115  2.0    8    9    5  -   -   1.2 4.7  48 2.83  15
  37.57  18.4  15.7   -    19.3  0.5  48.8  2.8 silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.6  50 2.87  15
  37.73  18.3  15.6   -    19.2  0.5  48.8  2.8 silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.5  50 2.87  15
  37.90  18.4  15.6   -    19.4  0.4  49.9  2.5 clayy SILT to silty CLAY   115  2.0    8    9    5  -   -   1.2 4.5  48 2.84  15
  38.06  17.9  15.1   -    18.9  0.4  51.1  2.4 clayy SILT to silty CLAY   115  2.0    8    9    4  -   -   1.2 4.4  48 2.84  15
  38.22  17.8  15.0   -    18.9  0.4  58.0  2.3 clayy SILT to silty CLAY   115  2.0    7    9    4  -   -   1.2 4.3  48 2.83  15
  38.39  19.2  16.1   -    20.5  0.4  64.9  2.3 clayy SILT to silty CLAY   115  2.0    8   10    5  -   -   1.3 4.7  46 2.81  15
  38.55  22.0  18.4   -    23.2  0.4  62.0  2.0 clayy SILT to silty CLAY   115  2.0    9   11    5  -   -   1.5 5.4  42 2.72  15
  38.72  19.2  16.0   -    20.2  0.4  49.4  2.2 clayy SILT to silty CLAY   115  2.0    8   10    5  -   -   1.3 4.7  46 2.80  15
  38.88  15.1  12.5   -    15.9  0.3  41.6  2.4 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.5  53 2.92  15
  39.04  13.3  11.0   -    14.0  0.3  34.2  2.4 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 3.0  57 2.98  15
  39.21  11.1   9.2   -    11.8  0.2  36.7  2.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  62 3.06  15
  39.37  10.1   8.3   -    10.8  0.2  35.4  2.2 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.1  65 3.09  15
  39.54   9.3   7.6   -    10.1  0.1  36.6  2.0 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.9  66 3.11  15
  39.70   8.9   7.2   -     9.6  0.2  38.7  3.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.8  76 3.24  15
  39.86   9.4   7.7   -    10.2  0.2  41.6  2.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.9  70 3.16  15
  40.03  14.4  11.6   -    15.3  0.2  44.9  1.7 clayy SILT to silty CLAY   115  2.0    6    7    3  -   -   0.9 3.2  51 2.88  15
  40.19  13.4  10.8   -    14.0  0.3  31.0  2.3 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 2.9  57 2.97  15
  40.36  12.4  10.0   -    13.2  0.3  38.4  2.9 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.7  63 3.07  15
  40.52  14.2  11.4   -    15.0  0.4  41.0  3.2 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.1  61 3.03  15
  40.68  15.1  12.0   -    15.9  0.4  38.8  3.4 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.4  60 3.02  15
  40.85  14.6  11.6   -    15.3  0.5  34.9  3.8 silty CLAY to CLAY         115  1.5    8   10    4  -   -   0.9 3.2  63 3.06  15
  41.01  13.5  10.7   -    14.1  0.5  30.9  4.2 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.9  67 3.13  15
  41.18  12.5   9.9   -    13.1  0.4  32.4  4.2 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.6  70 3.16  15
  41.34  12.3   9.7   -    12.9  0.4  30.0  4.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.6  70 3.17  15
  41.50  11.0   8.6   -    11.7  0.4  32.9  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.2  74 3.21  15
  41.67  10.2   8.0   -    10.8  0.3  31.1  4.1 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  77 3.25  15
  41.83   9.1   7.1   -     9.7  0.3  29.7  4.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  82 3.31  15
  42.00   8.6   6.7   -     9.2  0.2  29.3  3.8 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.6  83 3.32  15
  42.16   8.6   6.7   -     9.2  0.2  30.2  3.1 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.6  79 3.27  15
  42.32   8.5   6.6   -     9.2  0.2  32.9  2.9 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.6  78 3.27  15
  42.49   8.6   6.6   -     9.3  0.2  33.7  2.9 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.6  78 3.26  15
  42.65   9.0   6.9   -     9.7  0.2  35.2  3.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.7  78 3.26  15
  42.82   9.5   7.3   -    10.2  0.2  37.4  3.1 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  75 3.23  15
  42.98   9.6   7.3   -    10.3  0.2  37.7  3.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  76 3.23  15
  43.15   9.8   7.4   -    10.6  0.2  40.2  3.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.8  76 3.24  15
  43.31  10.6   8.0   -    11.5  0.3  41.9  3.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 2.0  73 3.20  15
  43.47  11.3   8.5   -    12.1  0.3  40.7  3.4 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  71 3.17  15
  43.64  11.6   8.7   -    12.4  0.3  39.9  3.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  72 3.19  15
  43.80  11.4   8.6   -    12.2  0.4  40.7  3.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  74 3.21  15
  43.97  12.0   9.0   -    12.8  0.4  37.6  3.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  72 3.19  15
  44.13  12.0   8.9   -    12.7  0.4  37.6  4.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  74 3.21  15
  44.29  11.9   8.8   -    12.6  0.4  34.7  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  76 3.24  15
  44.46  12.0   8.9   -    12.7  0.4  35.0  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  75 3.23  15
  44.62  13.0   9.5   -    13.6  0.4  32.8  4.1 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.5  70 3.17  15
  44.79  12.6   9.2   -    13.3  0.4  36.3  3.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  71 3.17  15
  44.95  12.0   8.8   -    12.7  0.4  35.1  3.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  72 3.19  15
  45.11  11.3   8.2   -    12.0  0.3  35.8  3.9 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  75 3.22  15
  45.28  10.8   7.9   -    11.5  0.3  34.6  3.8 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 2.0  76 3.24  15
  45.44  10.7   7.7   -    11.4  0.3  37.0  4.2 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 1.9  79 3.27  15
  45.61  11.9   8.6   -    12.8  0.4  41.9  4.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  75 3.23  15
  45.77  13.9  10.0   -    14.7  0.5  43.2  4.1 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.7  69 3.15  15
  45.93  15.1  10.8   -    16.0  0.5  46.2  4.1 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  67 3.12  15
  46.10  15.8  11.3   -    16.7  0.5  47.3  4.1 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.1  65 3.10  15
  46.26  16.7  12.0   -    17.8  0.6  53.2  4.1 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.3  64 3.07  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(047).cpt                                                                                 Sounding ID:  CPT-01
                CPT Date:     5/1/2018 8:36:30 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  16.7  11.9   -    17.6  0.6  47.0  4.3 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.3  65 3.09  15
  46.59  15.6  11.1   -    16.4  0.6  40.5  4.3 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  67 3.12  15
  46.75  14.7  10.4   -    15.4  0.5  35.5  4.4 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.8  69 3.15  15
  46.92  14.1   9.9   -    14.8  0.5  35.4  4.2 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  70 3.16  15
  47.08  14.0   9.9   -    14.7  0.5  36.6  4.3 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  71 3.17  15
  47.25  13.9   9.7   -    14.6  0.5  34.8  4.7 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.9 2.6  73 3.20  15
  47.41  13.4   9.4   -    14.1  0.5  34.4  4.9 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.5  75 3.22  15
  47.57  13.4   9.3   -    14.0  0.5  32.1  5.1 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.5  76 3.24  15
  47.74  13.7   9.5   -    14.4  0.5  35.8  4.6 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.5  73 3.20  15
  47.90  13.6   9.4   -    14.2  0.5  32.4  4.6 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.5  74 3.21  15
  48.07  14.9  10.3   -    15.7  0.5  40.9  4.2 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.8  69 3.14  15
  48.23  15.8  10.9   -    16.7  0.6  46.4  4.2 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.0  67 3.12  15
  48.39  16.4  11.3   -    17.3  0.6  41.9  4.1 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.1  65 3.10  15
  48.56  16.2  11.1   -    17.0  0.5  42.4  3.7 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.0  64 3.08  15
  48.72  16.3  11.1   -    17.2  0.5  46.3  4.0 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.0  65 3.10  15
  48.89  17.2  11.7   -    18.2  0.6  51.9  4.0 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.2  64 3.08  15
  49.05  18.3  12.4   -    19.3  0.6  49.9  4.0 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.5  62 3.05  15
  49.22  18.7  12.6   -    19.7  0.6  54.4  3.7 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.5  60 3.02  15
  49.38  18.1  12.2   -    19.2  0.6  52.3  4.0 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.4  62 3.06  15
  49.54  17.9  12.0   -    19.0  0.6  55.0  4.0 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.3  63 3.06  15
  49.71  17.2  11.5   -    18.1  0.6  44.5  4.2 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.2  65 3.10  15
  49.87  15.7  10.5   -    16.5  0.5  41.1  4.0 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.8  67 3.12  15
  50.04  14.6   9.7   -    15.4  0.4  37.9  3.8 silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.6  68 3.14  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(048).cpt                                                                                 Sounding ID:  CPT-02
                CPT Date:     5/1/2018 9:12:38 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   8 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  21.6  34.7   -    21.6  0.9   0.0  4.1 clayy SILT to silty CLAY   115  2.0   17   11    9  -   -   1.5 9.9  39 2.66  15
   0.49  54.9  88.1 161.6  54.9  1.6   1.4  2.8 silty SAND to sandy SILT   120  3.0   29   18   19  63  48   -   -   21 2.26  16
   0.66  56.1  89.9 206.4  56.1  2.4   2.8  4.3 clayy SILT to silty CLAY   115  2.0   45   28   21  -   -   4.0 9.9  26 2.40  15
   0.82  56.9  91.3 222.2  57.0  2.7   6.0  4.8 very stiff fine SOIL       120  1.0   91   57   21  -   -   2.0 9.9  28 2.43  30
   0.98  61.2  98.1 212.9  61.2  2.6   3.3  4.2 very stiff fine SOIL       120  1.0   98   61   22  -   -   2.2 9.9  25 2.36  30
   1.15  60.8  97.5 206.9  60.8  2.4   2.7  4.0 clayy SILT to silty CLAY   115  2.0   49   30   22  -   -   4.3 9.9  24 2.35  15
   1.31  55.3  88.7 164.7  55.3  1.6   2.1  2.9 silty SAND to sandy SILT   120  3.0   30   18   19  63  48   -   -   21 2.27  16
   1.48  40.0  64.1 157.1  40.0  1.4   2.4  3.6 clayy SILT to silty CLAY   115  2.0   32   20   15  -   -   2.8 9.9  28 2.43  15
   1.64  34.7  55.6 147.9  34.7  1.2   0.9  3.6 clayy SILT to silty CLAY   115  2.0   28   17   13  -   -   2.4 9.9  30 2.48  15
   1.80  42.0  67.4 160.9  42.0  1.5   1.1  3.6 clayy SILT to silty CLAY   115  2.0   34   21   16  -   -   3.0 9.9  27 2.42  15
   1.97  34.0  54.6 170.7  34.1  1.6   2.4  4.7 clayy SILT to silty CLAY   115  2.0   27   17   14  -   -   2.4 9.9  34 2.57  15
   2.13  29.1  46.7   -    29.2  1.5   3.2  5.1 clayy SILT to silty CLAY   115  2.0   23   15   12  -   -   2.0 9.9  37 2.64  15
   2.30  31.3  50.2   -    31.4  1.6   4.5  5.1 clayy SILT to silty CLAY   115  2.0   25   16   13  -   -   2.2 9.9  36 2.62  15
   2.46  32.3  51.8   -    32.4  2.3   2.4  7.1 silty CLAY to CLAY         115  1.5   35   22   14  -   -   2.3 9.9  41 2.72  15
   2.62  57.2  91.7 218.1  57.4  2.6   7.9  4.6 very stiff fine SOIL       120  1.0   92   57   21  -   -   2.0 9.9  27 2.42  30
   2.79 116.9 187.5 260.2 117.0  3.3   7.6  2.9 silty SAND to sandy SILT   120  3.0   62   39   38  88  48   -   -   15 2.06  16
   2.95 112.4 180.2 258.4 112.5  3.4   8.1  3.0 silty SAND to sandy SILT   120  3.0   60   37   37  86  48   -   -   15 2.09  16
   3.12  94.0 150.8 234.3  94.2  3.0   6.8  3.2 silty SAND to sandy SILT   120  3.0   50   31   31  81  48   -   -   17 2.15  16
   3.28  60.6  97.3 198.5  60.8  2.3   8.0  3.7 silty SAND to sandy SILT   120  3.0   32   20   22  66  46   -   -   24 2.33  16
   3.45  40.3  64.6 172.2  40.4  1.7   6.0  4.2 clayy SILT to silty CLAY   115  2.0   32   20   16  -   -   2.8 9.9  30 2.48  15
   3.61  29.8  47.8 138.2  29.9  1.1   7.2  3.6 clayy SILT to silty CLAY   115  2.0   24   15   12  -   -   2.1 9.9  32 2.52  15
   3.77  28.2  45.3  91.2  28.4  0.5  10.1  1.7 silty SAND to sandy SILT   120  3.0   15    9   10  41  42   -   -   23 2.32  16
   3.94  26.4  42.4  96.2  26.6  0.5   7.4  2.0 silty SAND to sandy SILT   120  3.0   14    9   10  39  41   -   -   26 2.39  16
   4.10  43.6  69.9 159.6  43.6  1.5   1.6  3.4 clayy SILT to silty CLAY   115  2.0   35   22   16  -   -   3.1 9.9  26 2.39  15
   4.27  42.5  68.1 155.3  42.5  1.4   1.9  3.3 clayy SILT to silty CLAY   115  2.0   34   21   16  -   -   3.0 9.9  26 2.39  15
   4.43  47.5  76.1 142.0  47.5  1.2   2.8  2.5 silty SAND to sandy SILT   120  3.0   25   16   17  58  44   -   -   22 2.27  16
   4.59  14.9  23.9   -    15.1  0.8   6.0  5.6 silty CLAY to CLAY         115  1.5   16   10    7  -   -   1.0 9.9  51 2.88  15
   4.76  15.4  24.8   -    15.6  0.7   7.6  4.6 silty CLAY to CLAY         115  1.5   17   10    7  -   -   1.1 9.9  46 2.81  15
   4.92  24.1  38.6 105.8  24.1  0.6   1.3  2.6 clayy SILT to silty CLAY   115  2.0   19   12    9  -   -   1.7 9.9  30 2.49  15
   5.09  15.5  24.9   -    15.6  0.4   3.2  2.8 clayy SILT to silty CLAY   115  2.0   12    8    7  -   -   1.1 9.9  39 2.67  15
   5.25  10.3  16.4   -    10.4  0.3   6.5  3.3 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  49 2.86  15
   5.41   7.3  11.7   -     7.4  0.3   5.2  3.8 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 7.3  59 3.01  15
   5.58   5.0   8.0   -     5.1  0.2   3.7  4.1 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 4.7  71 3.18  15
   5.74   4.2   6.8   -     4.3  0.2   4.7  4.1 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.8  77 3.24  15
   5.91   4.0   6.4   -     4.1  0.1   3.8  4.1 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 3.5  78 3.27  15
   6.07   4.0   6.3   -     4.1  0.1   4.9  3.8 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 3.4  77 3.25  15
   6.23   4.0   6.5   -     4.2  0.1   8.9  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 3.3  75 3.23  15
   6.40   3.5   5.7   -     3.7  0.1   8.5  3.5 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.8  79 3.28  15
   6.56   3.1   5.0   -     3.3  0.1   8.5  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.3  83 3.32  15
   6.73   3.0   4.7   -     3.1  0.1   8.6  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.2  85 3.35  15
   6.89   3.1   5.0   -     3.3  0.1   8.8  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.2  83 3.32  15
   7.05   3.4   5.4   -     3.6  0.1   8.8  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.4  82 3.31  15
   7.22   3.4   5.4   -     3.6  0.1   8.7  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.3  83 3.33  15
   7.38   3.2   5.1   -     3.3  0.1   8.7  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  88 3.38  15
   7.55   2.9   4.6   -     3.1  0.1   8.4  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.8  93 3.43  15
   7.71   2.8   4.6   -     3.0  0.1   8.4  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.8  95 3.46  15
   7.87   2.7   4.3   -     2.9  0.1   8.3  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  93 3.44  15
   8.04   2.4   3.9   -     2.6  0.1   8.5  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  95 3.47  15
   8.20   2.4   3.8   -     2.5  0.1   8.6  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.48  15
   8.37   2.3   3.8   -     2.5  0.1   8.9  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.48  15
   8.53   2.4   3.8   -     2.5  0.1   9.0  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.47  15
   8.69   2.3   3.8   -     2.5  0.1   9.0  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.50  15
   8.86   2.3   3.7   -     2.5  0.1   9.1  3.8 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 1.2  95 3.51  15
   9.02   2.3   3.6   -     2.4  0.1   9.2  3.5 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 1.2  95 3.50  15
   9.19   2.2   3.5   -     2.3  0.1   9.8  3.8 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 1.1  95 3.55  15
   9.35   2.1   3.4   -     2.3  0.1   9.9  3.8 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 1.0  95 3.56  15
   9.51   1.8   2.8   -     1.9  0.1   9.2  4.5 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.1 0.8  95 3.69  10
   9.68   1.9   3.1   -     2.1  0.1   9.5  3.8 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 0.9  95 3.61  15
   9.84   2.2   3.6   -     2.4  0.1  10.0  3.7 silty CLAY to CLAY         115  1.5    2    1    2  -   -   0.1 1.1  95 3.54  15
  10.01   2.5   4.1   -     2.8  0.1  10.4  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  94 3.45  15
  10.17   2.6   4.2   -     2.8  0.1  10.6  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.46  15
  10.34   2.7   4.3   -     2.9  0.1  11.1  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  92 3.42  15
  10.50   2.8   4.5   -     3.0  0.1  11.4  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.39  15
  10.66   2.7   4.4   -     3.0  0.1  11.7  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  91 3.42  15
  10.83   2.7   4.4   -     3.0  0.1  12.0  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  93 3.43  15
  10.99   2.9   4.6   -     3.1  0.1  12.3  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  91 3.41  15
  11.16   2.9   4.6   -     3.1  0.1  12.6  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  90 3.41  15
  11.32   2.9   4.6   -     3.1  0.1  12.8  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  93 3.44  15
  11.48   2.9   4.7   -     3.2  0.1  13.1  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  88 3.38  15
  11.65   2.8   4.4   -     3.0  0.1  13.3  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  93 3.43  15
  11.81   2.7   4.3   -     3.0  0.1  13.2  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  94 3.45  15
  11.98   2.9   4.6   -     3.1  0.1  13.5  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  92 3.42  15
  12.14   2.7   4.3   -     2.9  0.1  13.6  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.50  15
  12.30   2.6   4.2   -     2.9  0.1  13.6  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.54  15
  12.47   2.9   4.7   -     3.2  0.1  14.2  4.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.49  15
  12.63   3.0   4.8   -     3.3  0.1  13.8  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.47  15
  12.80   3.0   4.8   -     3.2  0.1  13.3  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.46  15
  12.96   2.8   4.4   -     3.0  0.1  13.0  4.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  95 3.52  15
  13.12   2.8   4.6   -     3.1  0.1  13.0  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.47  15
  13.29   2.9   4.7   -     3.2  0.1  13.2  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  93 3.44  15
  13.45   2.8   4.4   -     3.0  0.1  13.2  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  94 3.45  15
  13.62   2.5   4.0   -     2.8  0.1  13.5  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.50  15
  13.78   2.4   3.8   -     2.6  0.1  13.9  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.53  15
  13.94   2.4   3.8   -     2.7  0.1  14.2  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.54  15
  14.11   2.3   3.8   -     2.6  0.1  14.5  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.55  15
  14.27   2.4   3.9   -     2.7  0.1  15.0  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.53  15
  14.44   2.4   3.9   -     2.7  0.1  15.4  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.59  15
  14.60   2.4   3.9   -     2.8  0.1  15.8  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.55  15
  14.76   2.5   3.9   -     2.8  0.1  16.2  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.53  15
  14.93   2.4   3.8   -     2.8  0.1  16.5  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.57  15
  15.09   2.5   3.9   -     2.8  0.1  16.8  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.59  15
  15.26   2.5   3.9   -     2.9  0.1  17.0  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.57  15
  15.42   2.5   3.9   -     2.9  0.1  17.2  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.57  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
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                GW During Test:   8 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
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  15.58   2.6   4.0   -     3.0  0.1  18.2  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.54  15
  15.75   2.7   4.0   -     3.0  0.1  18.5  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.54  15
  15.91   2.7   4.0   -     3.0  0.1  18.7  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.9  95 3.54  15
  16.08   2.6   3.9   -     3.0  0.1  19.0  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.55  15
  16.24   2.6   3.9   -     3.0  0.1  19.3  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  16.40   2.7   3.9   -     3.1  0.1  19.5  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.55  15
  16.57   2.7   3.9   -     3.1  0.1  19.7  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  16.73   2.7   3.9   -     3.1  0.1  20.0  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  16.90   2.7   3.9   -     3.1  0.1  20.3  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  17.06   2.7   3.9   -     3.2  0.1  20.6  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.55  15
  17.23   2.7   3.9   -     3.1  0.1  20.7  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  17.39   2.7   3.8   -     3.1  0.1  21.1  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.57  15
  17.55   2.7   3.8   -     3.1  0.1  21.5  4.8 Organic SOILS - Peats      100  1.0    4    3    2  -   -   0.2 0.8  95 3.63  10
  17.72   2.7   3.8   -     3.2  0.1  21.8  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.57  15
  17.88   2.7   3.8   -     3.2  0.1  22.1  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.56  15
  18.05   2.6   3.7   -     3.1  0.1  21.5  4.0 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 0.7  95 3.62  15
  18.21   2.8   3.8   -     3.2  0.1  21.9  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.58  15
  18.37   2.7   3.8   -     3.2  0.1  22.2  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 0.8  95 3.61  15
  18.54   2.7   3.6   -     3.1  0.1  22.2  4.1 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 0.7  95 3.63  15
  18.70   2.4   3.3   -     2.9  0.1  21.5  5.7 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.2 0.6  95 3.76  10
  18.87   2.5   3.4   -     2.9  0.1  18.8  5.5 Organic SOILS - Peats      100  1.0    3    3    2  -   -   0.2 0.6  95 3.73  10
  19.03   2.7   3.6   -     3.0  0.1  16.0  4.8 Organic SOILS - Peats      100  1.0    4    3    2  -   -   0.2 0.7  95 3.67  10
  19.19   2.2   3.0   -     2.5  0.1  12.0  5.8 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.2 0.5  95 3.84  10
  19.36   1.9   2.6   -     2.1  0.1  10.2  7.2 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.1 0.4  95 4.01  10
  19.52   2.3   3.0   -     2.4  0.1   9.8  4.9 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.2 0.5  95 3.81  10
  19.69   2.4   3.2   -     2.6  0.1  10.1  4.6 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.2 0.6  95 3.74  10
  19.85   2.6   3.4   -     2.8  0.1  11.4  3.9 silty CLAY to CLAY         115  1.5    2    2    2  -   -   0.1 0.6  95 3.66  15
  20.01   3.1   4.0   -     3.3  0.1  13.2  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.52  15
  20.18   3.3   4.2   -     3.6  0.1  14.9  2.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.46  15
  20.34   3.3   4.2   -     3.6  0.1  16.3  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.47  15
  20.51   3.3   4.2   -     3.6  0.1  17.5  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.48  15
  20.67   3.4   4.3   -     3.8  0.1  18.5  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.47  15
  20.83   3.5   4.4   -     3.9  0.1  19.5  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.45  15
  21.00   3.5   4.4   -     3.9  0.1  20.4  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.46  15
  21.16   3.6   4.5   -     4.0  0.1  21.4  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.46  15
  21.33   3.6   4.6   -     4.1  0.1  21.7  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  94 3.45  15
  21.49   3.6   4.4   -     4.0  0.1  21.8  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.46  15
  21.65   3.4   4.2   -     3.8  0.1  22.8  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.51  15
  21.82   3.4   4.1   -     3.8  0.1  23.5  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.51  15
  21.98   3.4   4.1   -     3.8  0.1  24.2  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.51  15
  22.15   3.3   4.1   -     3.8  0.1  26.4  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.51  15
  22.31   3.3   4.0   -     3.8  0.1  27.3  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.53  15
  22.47   3.3   4.0   -     3.9  0.1  28.0  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.52  15
  22.64   3.4   4.1   -     4.0  0.1  28.6  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.51  15
  22.80   3.5   4.1   -     4.0  0.1  29.3  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.51  15
  22.97   3.5   4.1   -     4.1  0.1  30.1  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.8  95 3.52  15
  23.13   3.6   4.2   -     4.2  0.1  31.0  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 0.9  95 3.51  15
  23.30   3.8   4.5   -     4.4  0.2  32.0  6.8 Organic SOILS - Peats      100  1.0    4    4    2  -   -   0.3 1.0  95 3.64  10
  23.46   5.3   6.2   -     6.0  0.3  34.2  7.4 Organic SOILS - Peats      100  1.0    6    5    3  -   -   0.5 1.5  95 3.50  10
  23.62   8.9  10.4   -     9.4  0.4  24.0  6.0 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.6 2.9  74 3.22  15
  23.79  10.0  11.6   -    10.4  0.6  20.5  6.4 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.6 3.3  72 3.19  15
  23.95  12.5  14.4   -    12.9  0.6  25.1  5.4 silty CLAY to CLAY         115  1.5   10    8    5  -   -   0.8 4.2  63 3.06  15
  24.12  13.8  15.8   -    14.3  0.7  25.3  5.4 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.7  60 3.03  15
  24.28  14.5  16.6   -    15.0  0.6  25.5  4.9 silty CLAY to CLAY         115  1.5   11   10    5  -   -   1.0 4.9  58 2.99  15
  24.44  15.3  17.4   -    15.8  0.6  25.9  4.6 silty CLAY to CLAY         115  1.5   12   10    5  -   -   1.0 5.2  55 2.95  15
  24.61  15.8  17.8   -    16.2  0.7  24.9  4.7 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.4  55 2.95  15
  24.77  15.7  17.7   -    16.1  0.7  22.0  5.1 silty CLAY to CLAY         115  1.5   12   10    6  -   -   1.0 5.3  57 2.97  15
  24.94  16.5  18.5   -    17.0  0.8  22.8  5.0 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.6  55 2.95  15
  25.10  22.6  25.1   -    23.0  0.8  21.9  3.6 clayy SILT to silty CLAY   115  2.0   13   11    7  -   -   1.5 7.8  43 2.75  15
  25.26  19.7  21.9   -    19.9  0.7   9.0  4.0 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.3 6.7  48 2.83  15
  25.43  18.7  20.7   -    19.0  0.8  15.7  4.4 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.3 6.3  51 2.88  15
  25.59  18.9  20.8   -    19.3  0.8  19.6  4.4 silty CLAY to CLAY         115  1.5   14   13    6  -   -   1.3 6.3  50 2.87  15
  25.76  20.0  21.9   -    20.8  0.8  38.4  4.5 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.3 6.7  50 2.86  15
  25.92  22.0  23.9   -    22.8  1.0  40.7  4.8 silty CLAY to CLAY         115  1.5   16   15    7  -   -   1.5 7.4  49 2.85  15
  26.08  23.9  25.9   -    24.8  1.1  45.4  4.8 silty CLAY to CLAY         115  1.5   17   16    7  -   -   1.6 8.0  47 2.82  15
  26.25  28.5  30.7   -    29.1  1.1  32.2  4.2 clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   1.9 9.6  42 2.72  15
  26.41  26.9  28.9   -    27.5  1.1  27.4  4.2 silty CLAY to CLAY         115  1.5   19   18    8  -   -   1.8 9.0  43 2.75  15
  26.58  23.4  25.0   -    23.5  1.0   6.5  4.8 silty CLAY to CLAY         115  1.5   17   16    7  -   -   1.6 7.7  48 2.83  15
  26.74  22.1  23.5   -    22.2  1.0   6.7  4.8 silty CLAY to CLAY         115  1.5   16   15    7  -   -   1.5 7.2  49 2.86  15
  26.90  21.1  22.4   -    21.3  0.9   6.5  4.8 silty CLAY to CLAY         115  1.5   15   14    7  -   -   1.4 6.8  50 2.87  15
  27.07  21.6  22.8   -    21.8  0.9   9.5  4.6 silty CLAY to CLAY         115  1.5   15   14    7  -   -   1.5 7.0  49 2.86  15
  27.23  28.9  30.3   -    29.2  1.0  18.5  3.6 clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   2.0 9.5  40 2.68  15
  27.40  32.5  33.9   -    32.9  1.0  23.5  3.3 clayy SILT to silty CLAY   115  2.0   17   16    9  -   -   2.2 9.9  37 2.62  15
  27.56  31.0  32.3   -    31.4  1.0  20.2  3.6 clayy SILT to silty CLAY   115  2.0   16   16    8  -   -   2.1 9.9  38 2.66  15
  27.72  30.8  31.9   -    31.3  1.0  23.9  3.3 clayy SILT to silty CLAY   115  2.0   16   15    8  -   -   2.1 9.9  37 2.64  15
  27.89  28.3  29.1   -    28.7  0.9  24.2  3.4 clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   1.9 9.1  39 2.68  15
  28.05  26.3  27.0   -    26.8  0.9  27.8  3.6 clayy SILT to silty CLAY   115  2.0   13   13    7  -   -   1.8 8.4  42 2.73  15
  28.22  27.1  27.7   -    27.8  0.9  33.0  3.7 clayy SILT to silty CLAY   115  2.0   14   14    8  -   -   1.8 8.6  42 2.72  15
  28.38  28.8  29.3   -    29.3  0.9  26.3  3.2 clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   2.0 9.1  38 2.66  15
  28.54  29.7  30.1   -    30.3  0.8  28.0  2.9 clayy SILT to silty CLAY   115  2.0   15   15    8  -   -   2.0 9.4  37 2.63  15
  28.71  28.4  28.6   -    28.9  0.7  28.8  2.7 clayy SILT to silty CLAY   115  2.0   14   14    7  -   -   1.9 8.9  36 2.62  15
  28.87  27.6  27.7   -    28.4  0.6  43.0  2.4 clayy SILT to silty CLAY   115  2.0   14   14    7  -   -   1.9 8.6  36 2.61  15
  29.04  25.9  25.9   -    26.9  0.6  46.1  2.5 clayy SILT to silty CLAY   115  2.0   13   13    7  -   -   1.8 8.0  37 2.64  15
  29.20  24.0  23.9   -    24.9  0.6  43.7  2.9 clayy SILT to silty CLAY   115  2.0   12   12    6  -   -   1.6 7.3  41 2.71  15
  29.36  22.8  22.6   -    23.6  0.7  40.7  3.2 clayy SILT to silty CLAY   115  2.0   11   11    6  -   -   1.5 6.9  44 2.76  15
  29.53  21.7  21.5   -    22.4  0.7  31.3  3.5 silty CLAY to CLAY         115  1.5   14   14    6  -   -   1.5 6.5  46 2.80  15
  29.69  19.4  19.0   -    19.9  0.7  27.7  3.7 silty CLAY to CLAY         115  1.5   13   13    6  -   -   1.3 5.7  50 2.86  15
  29.86  17.9  17.5   -    18.4  0.7  26.5  4.5 silty CLAY to CLAY         115  1.5   12   12    5  -   -   1.2 5.2  55 2.94  15
  30.02  17.2  16.7   -    17.7  0.7  26.9  4.4 silty CLAY to CLAY         115  1.5   11   11    5  -   -   1.1 5.0  56 2.96  15
  30.19  17.5  17.0   -    18.0  0.6  24.7  4.0 silty CLAY to CLAY         115  1.5   11   12    5  -   -   1.2 5.1  53 2.92  15
  30.35  16.7  16.2   -    17.2  0.5  21.6  3.5 silty CLAY to CLAY         115  1.5   11   11    5  -   -   1.1 4.8  53 2.91  15
  30.51  14.5  14.0   -    15.0  0.5  22.8  3.6 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 4.1  56 2.97  15
  30.68  12.8  12.3   -    13.2  0.4  21.0  3.5 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.5  60 3.02  15
  30.84  11.3  10.7   -    11.6  0.3  19.2  3.5 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 3.0  63 3.07  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 3
                Data File:    SDF(048).cpt                                                                                 Sounding ID:  CPT-02
                CPT Date:     5/1/2018 9:12:38 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   8 ft                                                                                       Cone/Rig:  DDG1418
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   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01  10.6  10.1   -    11.0  0.3  19.0  3.2 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.8  64 3.08  15
  31.17  13.8  13.0   -    14.1  0.2  18.7  1.8 clayy SILT to silty CLAY   115  2.0    7    7    4  -   -   0.9 3.7  48 2.83  15
  31.33  10.5   9.9   -    10.7  0.2  11.6  2.0 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.7  57 2.97  15
  31.50   7.7   7.2   -     8.0  0.2  15.8  3.0 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.8  74 3.21  15
  31.66   7.8   7.3   -     8.2  0.2  18.5  3.5 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.9  76 3.24  15
  31.83   8.7   8.1   -     9.0  0.3  19.7  3.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.1  75 3.22  15
  31.99  10.4   9.7   -    10.9  0.3  23.7  3.6 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.6  67 3.13  15
  32.15  12.1  11.2   -    12.6  0.4  27.0  3.8 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.1  64 3.07  15
  32.32  13.1  12.0   -    13.6  0.4  27.2  4.0 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.4  63 3.06  15
  32.48  12.9  11.8   -    13.4  0.5  23.4  4.1 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.3  63 3.07  15
  32.65  11.6  10.6   -    12.0  0.4  22.0  4.3 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.9  68 3.13  15
  32.81  10.7   9.7   -    11.1  0.4  23.4  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.6  71 3.17  15
  32.97  10.0   9.0   -    10.5  0.4  23.6  4.6 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  74 3.21  15
  33.14   9.5   8.6   -     9.9  0.4  22.3  4.9 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  77 3.25  15
  33.30   9.3   8.4   -     9.8  0.4  23.4  4.9 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  78 3.26  15
  33.47   9.6   8.6   -    10.0  0.3  21.5  4.5 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  75 3.23  15
  33.63   9.8   8.7   -    10.2  0.3  22.5  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  75 3.22  15
  33.79   9.8   8.7   -    10.3  0.3  24.7  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  75 3.22  15
  33.96  10.5   9.3   -    11.0  0.3  26.8  3.6 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  69 3.15  15
  34.12  10.3   9.1   -    10.8  0.3  23.5  3.5 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  69 3.14  15
  34.29   8.8   7.7   -     9.2  0.3  19.9  3.7 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.0  75 3.23  15
  34.45   8.7   7.6   -     9.1  0.3  21.3  3.8 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.9  77 3.24  15
  34.61   8.4   7.3   -     8.8  0.2  21.1  3.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.8  76 3.24  15
  34.78   8.9   7.7   -     9.3  0.2  19.6  2.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.0  71 3.18  15
  34.94   8.1   7.0   -     8.5  0.2  18.2  2.8 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.8  74 3.21  15
  35.11   7.3   6.3   -     7.7  0.1  22.9  2.6 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.4 1.5  78 3.26  15
  35.27   6.6   5.6   -     7.0  0.1  23.9  2.4 silty CLAY to CLAY         115  1.5    4    4    2  -   -   0.4 1.3  81 3.30  15
  35.43   6.2   5.3   -     6.7  0.1  25.1  1.8 silty CLAY to CLAY         115  1.5    4    4    2  -   -   0.4 1.2  79 3.27  15
  35.60   6.1   5.2   -     6.6  0.1  26.6  1.4 silty CLAY to CLAY         115  1.5    3    4    2  -   -   0.3 1.1  76 3.24  15
  35.76   5.8   5.0   -     6.4  0.0  28.0  1.2 silty CLAY to CLAY         115  1.5    3    4    2  -   -   0.3 1.1  76 3.23  15
  35.93   5.8   4.9   -     6.4  0.0  29.9  1.1 silty CLAY to CLAY         115  1.5    3    4    2  -   -   0.3 1.0  76 3.23  15
  36.09   5.7   4.8   -     6.4  0.1  32.6  1.6 silty CLAY to CLAY         115  1.5    3    4    2  -   -   0.3 1.0  81 3.30  15
  36.26   6.2   5.2   -     6.9  0.1  36.0  1.5 silty CLAY to CLAY         115  1.5    3    4    2  -   -   0.4 1.1  77 3.25  15
  36.42   7.1   5.9   -     7.8  0.1  38.3  1.5 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.4 1.4  71 3.18  15
  36.58   7.4   6.2   -     8.2  0.1  40.1  1.9 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.4 1.5  73 3.20  15
  36.75   7.6   6.3   -     8.4  0.1  42.3  2.5 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.5 1.5  77 3.25  15
  36.91   8.2   6.8   -     9.1  0.2  45.8  2.5 silty CLAY to CLAY         115  1.5    5    5    2  -   -   0.5 1.7  73 3.21  15
  37.08   9.3   7.7   -    10.2  0.2  43.5  2.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.0  69 3.15  15
  37.24   9.3   7.7   -    10.3  0.2  51.6  2.8 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.0  71 3.17  15
  37.40  10.3   8.4   -    11.3  0.3  53.3  3.5 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.2  71 3.18  15
  37.57  10.9   8.9   -    12.0  0.3  53.2  3.7 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  70 3.17  15
  37.73  11.9   9.7   -    12.6  0.3  35.2  3.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.6  67 3.11  15
  37.90  11.0   9.0   -    11.9  0.4  41.3  4.3 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  73 3.20  15
  38.06  11.0   8.9   -    11.9  0.4  46.5  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  72 3.19  15
  38.22  18.6  15.0   -    19.7  0.3  58.6  2.0 clayy SILT to silty CLAY   115  2.0    7    9    4  -   -   1.2 4.4  46 2.80  15
  38.39  17.6  14.1   -    18.3  0.3  36.7  2.1 clayy SILT to silty CLAY   115  2.0    7    9    4  -   -   1.2 4.1  48 2.84  15
  38.55  15.2  12.2   -    16.9  0.3  83.4  2.6 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.4  55 2.95  15
  38.72  15.6  12.4   -    17.2  0.4  83.3  2.7 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.5  55 2.94  15
  38.88  16.1  12.8   -    17.5  0.4  75.3  2.6 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.0 3.6  54 2.93  15
  39.04  15.2  12.0   -    16.3  0.4  54.4  2.7 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.4  56 2.96  15
  39.21  15.1  11.9   -    16.1  0.3  50.6  2.7 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.3  56 2.97  15
  39.37  15.9  12.5   -    16.9  0.3  53.6  2.4 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.5  53 2.92  15
  39.54  16.9  13.2   -    18.2  0.3  65.2  2.2 clayy SILT to silty CLAY   115  2.0    7    8    4  -   -   1.1 3.8  50 2.87  15
  39.70  15.8  12.4   -    17.2  0.3  68.6  2.3 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.5  53 2.91  15
  39.86  14.4  11.2   -    15.7  0.3  67.6  2.4 silty CLAY to CLAY         115  1.5    7   10    3  -   -   0.9 3.1  56 2.96  15
  40.03  14.1  10.9   -    15.4  0.3  70.3  2.7 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 3.0  59 3.01  15
  40.19  14.4  11.1   -    15.7  0.3  67.9  2.5 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 3.1  57 2.98  15
  40.36  14.2  10.9   -    15.2  0.9  54.5  7.7 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  79 3.28  15
  40.52  15.6  12.0   -    16.8  1.7  61.2  9.9 silty CLAY to CLAY         115  1.5    8   10    5  -   -   1.0 3.4  82 3.31  15
  40.68  52.8  44.9 138.4  53.3  1.8  24.9  3.6 clayy SILT to silty CLAY   115  2.0   22   26   11  -   -   3.6 9.9  33 2.56  15
  40.85  71.1  60.3 138.8  71.0  2.0  -6.6  2.9 silty SAND to sandy SILT   120  3.0   20   24   14  50  37   -   -   26 2.40  16
  41.01 100.4  85.0 136.7 100.2  2.0  -7.3  2.0 silty SAND to sandy SILT   120  3.0   28   33   18  62  39   -   -   18 2.18  16
  41.18  99.9  84.4 134.1  99.8  1.9  -7.8  1.9 silty SAND to sandy SILT   120  3.0   28   33   18  61  39   -   -   18 2.17  16
  41.34  99.9  84.2 144.1  99.7  2.2  -8.2  2.3 silty SAND to sandy SILT   120  3.0   28   33   18  61  39   -   -   20 2.22  16
  41.50  90.7  76.4 147.9  90.6  2.4  -5.1  2.7 silty SAND to sandy SILT   120  3.0   25   30   17  58  38   -   -   22 2.30  16
  41.67  79.7  67.0 138.6  79.6  2.1  -6.5  2.7 silty SAND to sandy SILT   120  3.0   22   27   15  54  38   -   -   24 2.34  16
  41.83  95.5  80.1 116.8  95.3  1.4  -7.0  1.5 silty SAND to sandy SILT   120  3.0   27   32   16  60  39   -   -   16 2.10  16
  42.00 138.6 116.1 130.1 138.5  1.1  -6.7  0.8 clean SAND to silty SAND   125  5.0   23   28   21  72  41   -   -    9 1.82  16
  42.16 162.1 135.6 135.6 162.1  0.8  -3.6  0.5 clean SAND to silty SAND   125  5.0   27   32   23  77  41   -   -    5 1.63  16
  42.32 160.9 134.3 134.3 160.8  0.6  -4.9  0.4 clean SAND to silty SAND   125  5.0   27   32   23  77  41   -   -    5 1.58  16
  42.49 154.4 128.6 128.6 154.3  0.7  -6.1  0.5 clean SAND to silty SAND   125  5.0   26   31   22  75  41   -   -    5 1.62  16
  42.65 127.8 106.2 120.0 127.7  1.0  -6.0  0.8 clean SAND to silty SAND   125  5.0   21   26   20  69  40   -   -    9 1.83  16
  42.82  84.6  70.2 108.0  84.6  1.2  -2.7  1.5 silty SAND to sandy SILT   120  3.0   23   28   15  55  38   -   -   17 2.14  16
  42.98  43.5  36.0 105.2  43.7  1.0   7.7  2.5 clayy SILT to silty CLAY   115  2.0   18   22    9  -   -   3.0 9.9  32 2.53  15
  43.15  23.2  16.9   -    23.5  0.7  11.8  3.6 silty CLAY to CLAY         115  1.5   11   15    5  -   -   1.5 5.0  52 2.90  15
  43.31  13.5   9.8   -    14.2  0.5  34.1  4.8 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  73 3.19  15
  43.47  12.5   9.0   -    13.2  0.5  34.5  5.1 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  77 3.24  15
  43.64  12.0   8.6   -    12.5  0.5  28.3  5.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  79 3.27  15
  43.80  11.5   8.2   -    12.0  0.5  29.2  5.5 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  81 3.31  15
  43.97  11.6   8.2   -    12.1  0.5  29.3  5.3 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  81 3.29  15
  44.13  12.0   8.6   -    12.6  0.5  28.1  4.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  78 3.26  15
  44.29  11.8   8.4   -    12.3  0.4  28.5  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  78 3.26  15
  44.46  11.7   8.3   -    12.3  0.5  31.2  5.1 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.1  80 3.28  15
  44.62  11.6   8.1   -    12.2  0.5  30.4  5.2 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  81 3.30  15
  44.79  11.6   8.2   -    12.3  0.4  33.4  4.9 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  79 3.28  15
  44.95  12.0   8.4   -    12.7  0.4  33.8  4.6 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  77 3.25  15
  45.11  11.8   8.2   -    12.6  0.4  40.9  4.5 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  78 3.26  15
  45.28  11.8   8.2   -    12.6  0.4  39.7  4.5 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  77 3.26  15
  45.44  11.9   8.3   -    12.7  0.4  42.2  4.4 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.1  77 3.25  15
  45.61  12.1   8.4   -    13.0  0.5  44.3  4.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  78 3.26  15
  45.77  12.8   8.9   -    13.8  0.5  47.3  4.9 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  76 3.24  15
  45.93  14.2   9.8   -    15.2  0.5  49.6  4.7 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  72 3.19  15
  46.10  15.3  10.5   -    16.3  0.6  54.3  4.8 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  70 3.16  15
  46.26  16.1  11.0   -    17.0  0.6  47.5  4.7 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.0  68 3.14  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(048).cpt                                                                                 Sounding ID:  CPT-02
                CPT Date:     5/1/2018 9:12:38 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   8 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  16.4  11.2   -    17.2  0.6  44.7  4.6 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.1 3.1  68 3.13  15
  46.59  16.4  11.2   -    17.2  0.6  42.0  4.7 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.1 3.1  68 3.14  15
  46.75  16.7  11.3   -    17.7  0.6  51.8  4.6 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.1  67 3.12  15
  46.92  17.1  11.6   -    18.1  0.7  49.3  4.7 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.2  67 3.12  15
  47.08  16.7  11.3   -    17.7  0.7  46.8  4.9 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.1  69 3.14  15
  47.25  16.6  11.2   -    17.4  0.6  40.6  4.6 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.1 3.1  68 3.13  15
  47.41  16.1  10.8   -    16.9  0.6  38.3  4.4 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.0  68 3.13  15
  47.57  14.8   9.9   -    15.5  0.6  39.8  4.8 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.7  72 3.19  15
  47.74  13.8   9.2   -    14.7  0.6  44.9  5.2 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.4  76 3.24  15
  47.90  13.8   9.2   -    14.4  0.5  32.8  4.9 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.4  75 3.23  15
  48.07  13.1   8.7   -    13.8  0.4  37.8  4.3 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  75 3.22  15
  48.23  12.5   8.3   -    13.4  0.4  48.5  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.1  77 3.25  15
  48.39  12.7   8.4   -    13.7  0.5  51.6  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  78 3.26  15
  48.56  13.9   9.1   -    14.8  0.5  47.4  4.6 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.4  74 3.21  15
  48.72  14.5   9.5   -    15.4  0.6  48.1  4.7 silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.5  73 3.21  15
  48.89  14.8   9.7   -    15.6  0.5  41.6  4.3 silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.6  71 3.17  15
  49.05  14.8   9.6   -    15.6  0.5  43.5  4.2 silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.6  71 3.17  15
  49.22  14.5   9.4   -    15.3  0.7  45.0  6.1 silty CLAY to CLAY         115  1.5    6   10    4  -   -   0.9 2.5  79 3.28  15
  49.38  14.4   9.3   -    15.1  0.8  39.3  7.3 silty CLAY to CLAY         115  1.5    6   10    4  -   -   0.9 2.5  84 3.33  15
  49.54  25.2  16.3   -    26.0  0.8  37.3  3.4 silty CLAY to CLAY         115  1.5   11   17    5  -   -   1.7 4.8  52 2.90  15
  49.71  19.3  12.5   -    19.3  0.6   1.1  3.6 silty CLAY to CLAY         115  1.5    8   13    4  -   -   1.3 3.5  60 3.02  15
  49.87  15.7  10.1   -    15.8  0.4   3.6  2.9 silty CLAY to CLAY         115  1.5    7   10    3  -   -   1.0 2.7  63 3.06  15
  50.04  13.9   8.9   -    14.2  0.3  15.7  2.7 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.3  65 3.10  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(049).cpt                                                                                 Sounding ID:  CPT-03
                CPT Date:     5/1/2018 9:55:32 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  46.3  74.2 200.9  46.3  2.2   0.9  4.8 clayy SILT to silty CLAY   115  2.0   37   23   18  -   -   3.3 9.9  30 2.49  15
   0.49  86.1 138.1 246.3  86.2  3.3   2.9  3.9 stiff SAND to clayy SAND   115  5.0   28   17   30  78  48   -   -   21 2.24  16
   0.66  99.8 160.1 254.9  99.9  3.5   3.1  3.5 stiff SAND to clayy SAND   115  5.0   32   20   34  83  48   -   -   18 2.17  16
   0.82  97.6 156.5 236.8  97.6  3.0   4.2  3.1 silty SAND to sandy SILT   120  3.0   52   33   32  82  48   -   -   17 2.13  16
   0.98  90.7 145.5 212.5  90.8  2.4   4.4  2.7 silty SAND to sandy SILT   120  3.0   48   30   30  79  48   -   -   16 2.10  16
   1.15  79.0 126.7 189.4  79.1  2.0   2.2  2.5 silty SAND to sandy SILT   120  3.0   42   26   26  75  48   -   -   16 2.12  16
   1.31  62.0  99.4 152.6  62.0  1.3   1.7  2.2 silty SAND to sandy SILT   120  3.0   33   21   21  67  48   -   -   17 2.14  16
   1.48  46.9  75.1 123.8  46.9  0.9   0.7  1.9 silty SAND to sandy SILT   120  3.0   25   16   16  58  48   -   -   19 2.19  16
   1.64  35.4  56.8 127.2  35.5  1.0   1.0  2.7 silty SAND to sandy SILT   120  3.0   19   12   13  48  47   -   -   26 2.38  16
   1.80  30.4  48.7 142.2  30.4  1.1   1.5  3.7 clayy SILT to silty CLAY   115  2.0   24   15   12  -   -   2.1 9.9  32 2.53  15
   1.97  34.3  55.1 151.9  34.4  1.3   0.9  3.8 clayy SILT to silty CLAY   115  2.0   28   17   13  -   -   2.4 9.9  31 2.50  15
   2.13  36.9  59.2 164.4  36.9  1.5   2.8  4.1 clayy SILT to silty CLAY   115  2.0   30   18   14  -   -   2.6 9.9  31 2.50  15
   2.30  34.3  55.0 182.2  34.4  1.8   3.9  5.2 clayy SILT to silty CLAY   115  2.0   28   17   14  -   -   2.4 9.9  35 2.60  15
   2.46  33.1  53.0   -    33.1  2.0   2.5  6.0 silty CLAY to CLAY         115  1.5   35   22   14  -   -   2.3 9.9  38 2.65  15
   2.62  32.9  52.7   -    32.9  2.0   1.1  6.1 silty CLAY to CLAY         115  1.5   35   22   14  -   -   2.3 9.9  39 2.66  15
   2.79  28.2  45.2   -    28.2  1.5   1.7  5.5 silty CLAY to CLAY         115  1.5   30   19   12  -   -   2.0 9.9  39 2.67  15
   2.95  23.0  36.8   -    23.0  1.9   1.8  8.5 silty CLAY to CLAY         115  1.5   25   15   11  -   -   1.6 9.9  50 2.87  15
   3.12  24.7  39.7   -    24.8  2.2   1.1  9.1 silty CLAY to CLAY         115  1.5   26   16   12  -   -   1.7 9.9  50 2.88  15
   3.28  53.8  86.3 213.3  53.9  2.5   1.5  4.7 clayy SILT to silty CLAY   115  2.0   43   27   20  -   -   3.8 9.9  28 2.44  15
   3.45  34.3  55.0   -    34.3  2.6   0.9  7.7 silty CLAY to CLAY         115  1.5   37   23   15  -   -   2.4 9.9  42 2.73  15
   3.61  31.0  49.8   -    31.1  1.8   2.5  5.7 silty CLAY to CLAY         115  1.5   33   21   13  -   -   2.2 9.9  38 2.66  15
   3.77  28.3  45.4 140.9  28.4  1.1   2.5  3.9 clayy SILT to silty CLAY   115  2.0   23   14   11  -   -   2.0 9.9  34 2.56  15
   3.94  31.0  49.8   -    31.1  1.5   3.4  4.8 clayy SILT to silty CLAY   115  2.0   25   16   13  -   -   2.2 9.9  36 2.60  15
   4.10  40.5  65.0 149.5  40.6  1.3   3.4  3.2 clayy SILT to silty CLAY   115  2.0   32   20   15  -   -   2.8 9.9  26 2.40  15
   4.27  67.8 108.8 160.6  67.9  1.4   0.3  2.1 silty SAND to sandy SILT   120  3.0   36   23   22  70  45   -   -   16 2.11  16
   4.43  46.9  75.2 146.7  46.9  1.3   1.0  2.7 silty SAND to sandy SILT   120  3.0   25   16   17  58  44   -   -   23 2.30  16
   4.59  24.0  38.5   -    24.1  1.3   5.5  5.3 silty CLAY to CLAY         115  1.5   26   16   10  -   -   1.7 9.9  41 2.71  15
   4.76  22.8  36.6 114.1  23.0  0.7   6.7  3.1 clayy SILT to silty CLAY   115  2.0   18   11    9  -   -   1.6 9.9  34 2.56  15
   4.92  18.8  30.2  75.2  18.9  0.3   5.5  1.5 silty SAND to sandy SILT   120  3.0   10    6    7  27  38   -   -   28 2.44  16
   5.09  83.3 133.5 133.5  83.2  0.2  -1.3  0.2 clean SAND to silty SAND   125  5.0   27   17   22  77  46   -   -    5 1.46  16
   5.25  79.5 127.5 164.1  79.5  1.3  -2.9  1.7 clean SAND to silty SAND   125  5.0   26   16   25  75  45   -   -   13 1.99  16
   5.41  69.5 111.4 151.5  69.4  1.2  -2.0  1.8 silty SAND to sandy SILT   120  3.0   37   23   22  71  44   -   -   14 2.04  16
   5.58  49.2  78.9 142.3  49.2  1.2   0.1  2.4 silty SAND to sandy SILT   120  3.0   26   16   17  59  43   -   -   21 2.25  16
   5.74   8.3  13.3   -     8.4  0.9   3.7  9.9 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 7.8  76 3.24  15
   5.91   8.7  14.0   -     8.8  0.4   5.1  4.2 silty CLAY to CLAY         115  1.5    9    6    4  -   -   0.6 8.0  57 2.98  15
   6.07   4.9   7.9   -     5.0  0.3   4.8  6.2 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 4.3  80 3.29  15
   6.23   7.9  12.7   -     8.0  0.4   3.8  5.1 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 7.0  63 3.07  15
   6.40   4.9   7.8   -     5.0  0.3   4.8  7.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 4.1  84 3.34  15
   6.56  10.2  16.4   -    10.3  0.3   2.9  3.5 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 8.9  51 2.88  15
   6.73   7.5  12.1   -     7.5  0.2  -1.2  3.3 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 6.4  57 2.97  15
   6.89   6.6  10.6   -     6.6  0.2   0.7  3.4 silty CLAY to CLAY         115  1.5    7    4    3  -   -   0.4 5.5  60 3.03  15
   7.05   6.0   9.6   -     6.0  0.2   2.0  3.6 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 4.9  64 3.08  15
   7.22   5.4   8.7   -     5.5  0.2   2.5  3.7 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 4.3  67 3.13  15
   7.38   4.5   7.2   -     4.6  0.2   2.6  4.0 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.5  74 3.22  15
   7.55   3.8   6.0   -     3.8  0.1   2.4  4.4 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 2.8  82 3.32  15
   7.71   4.0   6.3   -     4.0  0.1   2.5  4.2 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 2.9  80 3.29  15
   7.87   4.6   7.4   -     4.6  0.1   2.7  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.4  72 3.19  15
   8.04   5.0   7.9   -     5.0  0.2   2.9  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.7  70 3.16  15
   8.20   4.5   7.2   -     4.6  0.1   3.3  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.3  73 3.20  15
   8.37   3.8   6.1   -     3.9  0.1   3.4  4.3 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 2.7  82 3.31  15
   8.53   3.8   6.1   -     3.9  0.1   3.4  4.0 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 2.6  81 3.29  15
   8.69   3.6   5.8   -     3.7  0.1   3.5  4.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.4  83 3.33  15
   8.86   3.5   5.6   -     3.7  0.1   8.4  4.2 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.3  85 3.34  15
   9.02   3.4   5.5   -     3.6  0.1   8.9  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.2  84 3.34  15
   9.19   3.3   5.3   -     3.5  0.1   9.0  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  86 3.35  15
   9.35   3.0   4.8   -     3.2  0.1   9.0  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.8  90 3.40  15
   9.51   2.8   4.5   -     3.0  0.1   9.1  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  93 3.44  15
   9.68   2.6   4.2   -     2.8  0.1   9.3  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.48  15
   9.84   2.6   4.1   -     2.8  0.1   9.6  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.50  15
  10.01   2.6   4.2   -     2.8  0.1   9.9  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.49  15
  10.17   2.7   4.3   -     2.9  0.1  10.1  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.49  15
  10.34   2.6   4.2   -     2.8  0.1  10.3  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  95 3.51  15
  10.50   2.6   4.1   -     2.8  0.1  10.4  4.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.4  95 3.53  15
  10.66   2.5   4.0   -     2.7  0.1  10.4  5.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.56  15
  10.83   2.5   4.0   -     2.7  0.1  10.4  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.56  15
  10.99   2.5   4.0   -     2.7  0.1  10.5  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.3  95 3.55  15
  11.16   2.3   3.7   -     2.5  0.1  10.5  5.3 Organic SOILS - Peats      100  1.0    4    2    2  -   -   0.2 1.2  95 3.61  10
  11.32   2.3   3.6   -     2.5  0.1  10.5  5.4 Organic SOILS - Peats      100  1.0    4    2    2  -   -   0.2 1.1  95 3.62  10
  11.48   2.2   3.5   -     2.4  0.1  10.6  5.9 Organic SOILS - Peats      100  1.0    3    2    2  -   -   0.2 1.0  95 3.68  10
  11.65   2.2   3.5   -     2.4  0.1  10.9  5.7 Organic SOILS - Peats      100  1.0    4    2    2  -   -   0.2 1.0  95 3.66  10
  11.81   2.5   3.9   -     2.7  0.1  11.2  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.57  15
  11.98   2.5   4.0   -     2.7  0.1  11.5  4.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.55  15
  12.14   2.6   4.2   -     2.9  0.1  11.7  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.50  15
  12.30   2.6   4.2   -     2.8  0.1  12.1  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.52  15
  12.47   2.6   4.1   -     2.8  0.1  12.3  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.54  15
  12.63   2.5   4.1   -     2.8  0.1  12.6  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.54  15
  12.80   2.4   3.9   -     2.7  0.1  12.8  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.57  15
  12.96   2.4   3.9   -     2.7  0.1  13.0  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  95 3.58  15
  13.12   2.4   3.8   -     2.7  0.1  13.4  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  95 3.58  15
  13.29   2.4   3.9   -     2.7  0.1  13.8  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.0  95 3.58  15
  13.45   2.5   4.0   -     2.8  0.1  14.1  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.56  15
  13.62   2.6   4.1   -     2.9  0.1  14.6  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.54  15
  13.78   2.6   4.2   -     2.9  0.1  15.0  4.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.1  95 3.54  15
  13.94   2.9   4.7   -     3.2  0.1  15.5  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.46  15
  14.11   3.1   5.0   -     3.4  0.1  16.1  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  92 3.42  15
  14.27   3.0   4.9   -     3.4  0.1  16.7  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  94 3.44  15
  14.44   2.9   4.7   -     3.3  0.1  16.9  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.47  15
  14.60   2.9   4.7   -     3.2  0.1  17.3  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.48  15
  14.76   3.0   4.7   -     3.3  0.1  17.8  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.47  15
  14.93   2.9   4.7   -     3.2  0.1  16.0  4.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.51  15
  15.09   2.9   4.6   -     3.2  0.1  16.4  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  95 3.51  15
  15.26   2.8   4.4   -     3.1  0.1  16.8  4.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  95 3.55  15
  15.42   2.9   4.7   -     3.3  0.1  18.1  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  95 3.51  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
                Data File:    SDF(049).cpt                                                                                 Sounding ID:  CPT-03
                CPT Date:     5/1/2018 9:55:32 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58   3.0   4.8   -     3.4  0.1  18.9  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.49  15
  15.75   3.1   5.0   -     3.5  0.1  19.4  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.47  15
  15.91   3.2   5.2   -     3.6  0.1  19.8  4.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.46  15
  16.08   3.1   4.9   -     3.5  0.1  19.5  5.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.54  15
  16.24   3.5   5.7   -     3.9  0.1  19.3  4.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  92 3.43  15
  16.40   3.3   5.3   -     3.6  0.1  16.3  5.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  95 3.50  15
  16.57   3.5   5.6   -     3.8  0.1  18.0  4.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  92 3.43  15
  16.73   3.5   5.6   -     3.9  0.1  17.2  4.5 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  91 3.42  15
  16.90   3.4   5.4   -     3.7  0.1  16.9  4.4 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  93 3.44  15
  17.06   3.6   5.6   -     3.9  0.1  18.8  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  89 3.39  15
  17.23   3.5   5.4   -     3.9  0.1  19.3  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  90 3.40  15
  17.39   3.4   5.3   -     3.8  0.1  19.4  4.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.2  92 3.42  15
  17.55   3.5   5.5   -     3.9  0.1  20.4  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.3  88 3.38  15
  17.72   3.4   5.2   -     3.8  0.1  20.4  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  90 3.40  15
  17.88   3.2   4.9   -     3.6  0.1  21.1  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  93 3.44  15
  18.05   3.1   4.7   -     3.5  0.1  19.8  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.48  15
  18.21   3.1   4.7   -     3.5  0.1  20.4  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.48  15
  18.37   3.1   4.7   -     3.6  0.1  21.0  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.48  15
  18.54   3.1   4.6   -     3.5  0.1  21.7  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.0  95 3.50  15
  18.70   3.4   5.0   -     3.9  0.1  24.6  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.1  95 3.46  15
  18.87   3.6   5.2   -     4.1  0.1  26.0  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  92 3.43  15
  19.03   3.6   5.2   -     4.1  0.1  25.8  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  94 3.45  15
  19.19   3.6   5.2   -     4.1  0.1  26.0  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.45  15
  19.36   3.8   5.5   -     4.3  0.1  27.0  4.5 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  93 3.44  15
  19.52   3.9   5.6   -     4.4  0.1  27.7  4.4 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  92 3.42  15
  19.69   4.0   5.7   -     4.6  0.1  27.3  4.2 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.4  90 3.40  15
  19.85   4.0   5.6   -     4.5  0.1  27.5  4.1 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  90 3.40  15
  20.01   3.9   5.4   -     4.4  0.1  27.8  4.0 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  91 3.42  15
  20.18   3.9   5.5   -     4.4  0.1  27.4  3.9 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  90 3.41  15
  20.34   3.9   5.5   -     4.5  0.1  27.7  3.9 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.3  90 3.41  15
  20.51   3.6   4.9   -     4.1  0.2  27.2  7.0 Organic SOILS - Peats      100  1.0    5    4    3  -   -   0.3 1.1  95 3.60  10
  20.67   3.8   5.3   -     4.3  0.3  24.8  9.9 Organic SOILS - Peats      100  1.0    5    4    3  -   -   0.3 1.2  95 3.66  10
  20.83   4.8   6.6   -     5.2  0.4  20.5  9.9 Organic SOILS - Peats      100  1.0    7    5    3  -   -   0.4 1.6  95 3.55  10
  21.00   6.1   8.3   -     6.4  0.5  15.8  9.9 Organic SOILS - Peats      100  1.0    8    6    4  -   -   0.6 2.2  95 3.45  10
  21.16   7.0   9.6   -     7.3  0.6  11.5 10.0 silty CLAY to CLAY         115  1.5    6    5    4  -   -   0.4 2.6  89 3.40  15
  21.33   7.3   9.8   -     7.5  0.6  10.4  9.8 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 2.7  88 3.38  15
  21.49   7.7  10.3   -     7.9  0.6  10.6  9.6 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 2.9  86 3.36  15
  21.65   8.3  11.0   -     8.5  0.7  13.5  9.3 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.5 3.1  83 3.32  15
  21.82   9.1  12.1   -     9.4  0.7  14.7  8.8 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.4  79 3.27  15
  21.98   9.3  12.3   -     9.6  0.7  12.9  8.8 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.5  78 3.27  15
  22.15   9.3  12.2   -     9.6  0.7  11.9  8.8 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.5  78 3.27  15
  22.31   9.8  12.7   -    10.0  0.7  12.4  8.6 silty CLAY to CLAY         115  1.5    8    7    5  -   -   0.6 3.6  76 3.24  15
  22.47  10.2  13.2   -    10.4  0.7  13.6  8.3 silty CLAY to CLAY         115  1.5    9    7    5  -   -   0.7 3.8  75 3.22  15
  22.64  11.0  14.2   -    11.3  0.8  14.9  8.2 silty CLAY to CLAY         115  1.5    9    7    5  -   -   0.7 4.1  72 3.19  15
  22.80  11.7  15.0   -    12.0  0.8  16.1  7.5 silty CLAY to CLAY         115  1.5   10    8    5  -   -   0.8 4.4  69 3.14  15
  22.97  12.6  16.1   -    12.9  0.8  16.2  7.0 silty CLAY to CLAY         115  1.5   11    8    5  -   -   0.8 4.8  65 3.10  15
  23.13  12.5  15.8   -    12.8  0.7  16.3  6.7 silty CLAY to CLAY         115  1.5   11    8    5  -   -   0.8 4.7  65 3.09  15
  23.30  12.5  15.8   -    13.0  0.7  22.3  6.4 silty CLAY to CLAY         115  1.5   11    8    5  -   -   0.8 4.7  64 3.08  15
  23.46  12.6  15.8   -    13.1  0.7  23.3  6.2 silty CLAY to CLAY         115  1.5   11    8    5  -   -   0.8 4.7  63 3.07  15
  23.62  12.6  15.7   -    13.1  0.7  25.3  5.9 silty CLAY to CLAY         115  1.5   10    8    5  -   -   0.8 4.6  63 3.06  15
  23.79  13.1  16.3   -    13.7  0.7  26.6  5.8 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.8  61 3.04  15
  23.95  13.9  17.2   -    14.5  0.7  29.7  5.6 silty CLAY to CLAY         115  1.5   11    9    6  -   -   0.9 5.1  59 3.01  15
  24.12  15.0  18.4   -    15.6  0.7  28.8  5.4 silty CLAY to CLAY         115  1.5   12   10    6  -   -   1.0 5.5  57 2.98  15
  24.28  15.4  18.8   -    16.0  0.8  30.8  5.4 silty CLAY to CLAY         115  1.5   13   10    6  -   -   1.0 5.6  57 2.97  15
  24.44  16.9  20.5   -    17.6  0.9  32.8  5.7 silty CLAY to CLAY         115  1.5   14   11    6  -   -   1.1 6.2  55 2.95  15
  24.61  19.3  23.3   -    20.0  1.0  34.8  5.7 silty CLAY to CLAY         115  1.5   16   13    7  -   -   1.3 7.1  53 2.91  15
  24.77  21.0  25.2   -    21.6  1.1  30.8  5.8 silty CLAY to CLAY         115  1.5   17   14    8  -   -   1.4 7.7  51 2.89  15
  24.94  20.3  24.3   -    21.0  1.1  34.0  5.6 silty CLAY to CLAY         115  1.5   16   14    7  -   -   1.4 7.5  51 2.89  15
  25.10  19.3  22.9   -    19.9  1.0  31.3  5.7 silty CLAY to CLAY         115  1.5   15   13    7  -   -   1.3 7.0  53 2.92  15
  25.26  20.0  23.7   -    21.1  1.0  53.8  5.5 silty CLAY to CLAY         115  1.5   16   13    7  -   -   1.4 7.2  52 2.89  15
  25.43  21.3  25.1   -    22.3  1.1  51.4  5.6 silty CLAY to CLAY         115  1.5   17   14    7  -   -   1.4 7.7  51 2.88  15
  25.59  22.0  25.8   -    23.0  1.2  48.7  5.8 silty CLAY to CLAY         115  1.5   17   15    8  -   -   1.5 8.0  51 2.88  15
  25.76  23.9  27.9   -    24.8  1.2  47.7  5.3 silty CLAY to CLAY         115  1.5   19   16    8  -   -   1.6 8.6  48 2.83  15
  25.92  23.7  27.5   -    24.3  1.2  32.4  5.6 silty CLAY to CLAY         115  1.5   18   16    8  -   -   1.6 8.5  49 2.85  15
  26.08  23.5  27.2   -    24.6  1.3  56.8  5.7 silty CLAY to CLAY         115  1.5   18   16    8  -   -   1.6 8.4  49 2.86  15
  26.25  25.7  29.5   -    26.7  1.2  50.1  5.0 silty CLAY to CLAY         115  1.5   20   17    8  -   -   1.8 9.2  46 2.79  15
  26.41  27.6  31.6   -    28.9  1.2  68.0  4.5 silty CLAY to CLAY         115  1.5   21   18    9  -   -   1.9 9.8  42 2.73  15
  26.58  26.9  30.6   -    28.0  1.2  54.5  4.7 silty CLAY to CLAY         115  1.5   20   18    9  -   -   1.8 9.5  44 2.76  15
  26.74  28.3  32.0   -    29.4  1.3  57.4  4.7 silty CLAY to CLAY         115  1.5   21   19    9  -   -   1.9 9.9  43 2.74  15
  26.90  29.6  33.3   -    30.7  1.3  54.0  4.8 silty CLAY to CLAY         115  1.5   22   20    9  -   -   2.0 9.9  42 2.74  15
  27.07  28.5  32.0   -    29.4  1.4  42.0  5.2 silty CLAY to CLAY         115  1.5   21   19    9  -   -   2.0 9.9  45 2.77  15
  27.23  27.1  30.2   -    27.7  1.4  28.2  5.4 silty CLAY to CLAY         115  1.5   20   18    9  -   -   1.9 9.4  46 2.80  15
  27.40  26.5  29.4   -    27.0  1.3  25.1  5.2 silty CLAY to CLAY         115  1.5   20   18    8  -   -   1.8 9.1  46 2.80  15
  27.56  25.9  28.6   -    26.2  1.1  15.3  4.6 silty CLAY to CLAY         115  1.5   19   17    8  -   -   1.8 8.8  45 2.78  15
  27.72  23.3  25.6   -    23.5  1.0  10.2  4.7 silty CLAY to CLAY         115  1.5   17   16    7  -   -   1.6 7.9  47 2.82  15
  27.89  21.1  23.1   -    21.3  0.8  12.7  4.3 silty CLAY to CLAY         115  1.5   15   14    7  -   -   1.4 7.0  48 2.83  15
  28.05  20.2  22.0   -    20.5  0.8  18.2  4.2 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.4 6.7  48 2.84  15
  28.22  20.1  21.8   -    20.6  0.7  24.4  3.8 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.4 6.6  47 2.82  15
  28.38  17.9  19.3   -    18.4  0.6  26.8  4.0 silty CLAY to CLAY         115  1.5   13   12    6  -   -   1.2 5.8  50 2.88  15
  28.54  13.9  14.9   -    14.2  0.5  14.2  4.5 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.3  59 3.00  15
  28.71  11.8  12.6   -    12.0  0.4  13.2  4.4 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.6  63 3.07  15
  28.87  10.2  10.9   -    10.5  0.3  14.4  4.0 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.0  65 3.10  15
  29.04   8.7   9.2   -     9.0  0.3  16.1  4.1 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.4  72 3.18  15
  29.20   8.2   8.7   -     8.5  0.3  16.3  3.9 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.3  73 3.19  15
  29.36   8.0   8.4   -     8.3  0.2  15.2  3.9 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.2  74 3.21  15
  29.53   7.8   8.1   -     8.1  0.2  15.2  4.0 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 2.1  75 3.23  15
  29.69   8.2   8.5   -     8.5  0.2  16.4  3.6 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.2  72 3.18  15
  29.86   8.8   9.1   -     9.1  0.2  15.8  3.2 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.4  68 3.13  15
  30.02   7.9   8.2   -     8.2  0.3  15.1  4.3 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 2.1  77 3.25  15
  30.19   7.9   8.1   -     8.2  0.3  16.9  4.7 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 2.1  79 3.27  15
  30.35   9.1   9.3   -     9.4  0.4  14.9  5.0 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.5  75 3.23  15
  30.51   9.6   9.8   -     9.9  0.4  14.6  4.9 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.6 2.6  73 3.20  15
  30.68   9.6   9.7   -     9.8  0.4  12.2  5.3 silty CLAY to CLAY         115  1.5    6    6    4  -   -   0.6 2.6  75 3.22  15
  30.84   8.9   9.0   -     9.2  0.4  13.2  5.3 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.4  77 3.25  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 3
                Data File:    SDF(049).cpt                                                                                 Sounding ID:  CPT-03
                CPT Date:     5/1/2018 9:55:32 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01   9.0   9.0   -     9.2  0.3  14.5  4.6 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.4  74 3.22  15
  31.17   9.4   9.4   -     9.7  0.3  14.3  4.5 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.5  72 3.19  15
  31.33   9.6   9.5   -     9.9  0.4  15.0  4.9 silty CLAY to CLAY         115  1.5    6    6    4  -   -   0.6 2.6  74 3.21  15
  31.50  10.4  10.3   -    10.7  0.5  18.3  5.5 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.8  74 3.21  15
  31.66  11.7  11.6   -    12.2  0.5  21.4  5.3 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.2  69 3.15  15
  31.83  12.2  12.0   -    12.6  0.6  19.1  5.4 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  68 3.14  15
  31.99  13.0  12.7   -    13.4  0.6  21.7  5.1 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.6  66 3.10  15
  32.15  14.0  13.6   -    14.4  0.6  22.4  4.7 silty CLAY to CLAY         115  1.5    9    9    5  -   -   0.9 3.9  62 3.05  15
  32.32  14.7  14.2   -    15.2  0.6  25.5  4.4 silty CLAY to CLAY         115  1.5    9   10    5  -   -   1.0 4.1  60 3.02  15
  32.48  15.0  14.4   -    15.4  0.6  24.7  4.4 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.2  60 3.02  15
  32.65  16.0  15.4   -    16.6  0.5  29.6  3.7 silty CLAY to CLAY         115  1.5   10   11    5  -   -   1.1 4.5  55 2.95  15
  32.81  16.3  15.6   -    16.9  0.5  29.2  3.3 silty CLAY to CLAY         115  1.5   10   11    5  -   -   1.1 4.6  52 2.90  15
  32.97  15.1  14.4   -    15.7  0.5  32.2  3.8 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.1  57 2.98  15
  33.14  15.0  14.3   -    15.6  0.5  30.9  4.0 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.1  58 2.99  15
  33.30  15.2  14.4   -    15.7  0.6  26.0  4.3 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.2  59 3.01  15
  33.47  14.5  13.7   -    14.9  0.7  23.7  5.2 silty CLAY to CLAY         115  1.5    9   10    5  -   -   0.9 3.9  64 3.08  15
  33.63  13.0  12.2   -    13.4  0.7  18.3  6.3 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.4  71 3.18  15
  33.79  12.0  11.2   -    12.3  0.7  12.8  7.0 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.1  76 3.24  15
  33.96  10.7  10.0   -    11.0  0.6  12.3  7.1 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  80 3.29  15
  34.12  10.0   9.3   -    10.2  0.6  12.2  7.0 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.6 2.5  83 3.32  15
  34.29   9.1   8.4   -     9.4  0.5  12.8  6.9 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  86 3.35  15
  34.45   9.4   8.7   -     9.7  0.4  15.2  5.7 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  81 3.29  15
  34.61   9.6   8.8   -    10.1  0.4  22.0  5.5 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  79 3.28  15
  34.78   9.5   8.7   -    10.0  0.4  26.0  5.2 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  79 3.27  15
  34.94  11.4  10.4   -    12.0  0.4  29.9  3.7 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.8  66 3.11  15
  35.11  10.2   9.2   -    10.6  0.3  22.4  3.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  71 3.17  15
  35.27   9.4   8.5   -     9.9  0.4  24.3  4.8 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  78 3.26  15
  35.43   9.7   8.7   -    10.2  0.4  27.1  5.1 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  78 3.26  15
  35.60  14.0  12.5   -    14.4  0.3  24.5  2.7 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  55 2.95  15
  35.76  14.0  12.5   -    14.3  0.3  13.1  2.8 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  56 2.96  15
  35.93  10.5   9.3   -    10.8  0.3  18.8  3.8 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  70 3.16  15
  36.09  12.0  10.6   -    12.4  0.3  22.4  2.9 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.9  61 3.04  15
  36.26  12.2  10.7   -    12.7  0.3  26.9  2.6 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.9  59 3.01  15
  36.42  11.7  10.2   -    12.3  0.2  31.9  2.5 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.8  60 3.02  15
  36.58  11.5  10.1   -    12.2  0.3  35.1  2.9 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.7  62 3.06  15
  36.75  11.4   9.9   -    12.1  0.3  35.7  3.2 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.7  65 3.09  15
  36.91  11.5  10.0   -    12.2  0.3  37.1  3.3 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.7  65 3.10  15
  37.08  11.8  10.2   -    12.5  0.3  38.4  3.1 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.8  63 3.07  15
  37.24  11.6  10.0   -    12.4  0.2  40.6  2.6 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.7  61 3.04  15
  37.40  13.2  11.4   -    14.1  0.2  45.5  2.0 silty CLAY to CLAY         115  1.5    8    9    3  -   -   0.9 3.1  53 2.91  15
  37.57  10.3   8.8   -    11.0  0.2  36.7  2.6 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  65 3.09  15
  37.73  10.0   8.5   -    10.8  0.3  44.0  3.6 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.2  72 3.19  15
  37.90  10.4   8.8   -    11.2  0.4  45.1  5.2 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  78 3.26  15
  38.06  13.2  11.2   -    14.2  0.6  51.4  5.0 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 3.1  69 3.15  15
  38.22  33.9  30.2  87.4  35.4  0.6  75.3  2.0 clayy SILT to silty CLAY   115  2.0   15   17    7  -   -   2.3 8.8  32 2.52  15
  38.39  36.7  32.7  91.4  38.4  0.7  84.4  2.0 clayy SILT to silty CLAY   115  2.0   16   18    8  -   -   2.5 9.6  31 2.51  15
  38.55  35.5  31.5  92.5  37.3  0.7  95.0  2.2 clayy SILT to silty CLAY   115  2.0   16   18    8  -   -   2.4 9.2  32 2.53  15
  38.72  35.2  31.3  88.4  37.4  0.7 108.5  2.0 clayy SILT to silty CLAY   115  2.0   16   18    8  -   -   2.4 9.1  31 2.51  15
  38.88  33.9  30.0  89.4  35.7  0.7  92.3  2.1 clayy SILT to silty CLAY   115  2.0   15   17    7  -   -   2.3 8.7  33 2.54  15
  39.04  31.3  25.9   -    33.1  0.7  92.0  2.3 clayy SILT to silty CLAY   115  2.0   13   16    7  -   -   2.1 7.9  37 2.63  15
  39.21  32.5  26.9   -    34.4  0.7  96.2  2.4 clayy SILT to silty CLAY   115  2.0   13   16    7  -   -   2.2 8.3  36 2.62  15
  39.37  34.2  30.1  95.7  35.7  0.8  77.1  2.4 clayy SILT to silty CLAY   115  2.0   15   17    8  -   -   2.3 8.7  34 2.58  15
  39.54  33.4  27.4   -    34.7  0.8  65.8  2.6 clayy SILT to silty CLAY   115  2.0   14   17    7  -   -   2.3 8.4  37 2.64  15
  39.70  27.4  22.4   -    28.0  0.7  30.6  2.7 clayy SILT to silty CLAY   115  2.0   11   14    6  -   -   1.8 6.8  41 2.72  15
  39.86  19.1  15.6   -    19.3  0.6   7.1  3.3 silty CLAY to CLAY         115  1.5   10   13    5  -   -   1.3 4.5  53 2.91  15
  40.03  13.7  11.1   -    14.0  0.4  15.9  3.6 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.1  63 3.07  15
  40.19  11.5   9.3   -    11.9  0.3  20.3  3.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.4  69 3.15  15
  40.36  10.4   8.4   -    10.9  0.3  24.7  3.7 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.1  73 3.20  15
  40.52   9.9   8.0   -    10.5  0.3  27.5  3.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  73 3.20  15
  40.68   9.7   7.8   -    10.2  0.2  27.5  3.0 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.9  72 3.19  15
  40.85   8.7   6.9   -     9.3  0.2  33.2  2.8 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.7  75 3.23  15
  41.01   8.7   6.9   -     9.5  0.2  38.9  3.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.7  80 3.29  15
  41.18   9.3   7.3   -    10.1  0.3  40.7  4.1 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  80 3.29  15
  41.34  11.6   9.1   -    12.7  0.3  54.2  3.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.4  68 3.13  15
  41.50  14.9  11.7   -    15.9  0.3  49.7  2.7 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.2  57 2.98  15
  41.67  11.4   8.9   -    12.3  0.3  46.7  3.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  70 3.16  15
  41.83  10.7   8.3   -    11.6  0.3  46.9  3.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  72 3.18  15
  42.00   9.9   7.7   -    10.9  0.2  51.6  3.3 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  74 3.21  15
  42.16   9.6   7.4   -    10.7  0.2  55.1  3.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  75 3.23  15
  42.32   9.7   7.5   -    10.8  0.2  55.8  3.3 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.9  75 3.23  15
  42.49   9.9   7.7   -    11.0  0.3  53.7  3.5 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  75 3.23  15
  42.65  10.0   7.7   -    11.0  0.3  52.1  3.8 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  77 3.25  15
  42.82  10.2   7.8   -    11.2  0.3  50.0  4.3 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  79 3.27  15
  42.98  10.8   8.3   -    11.8  0.3  48.7  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  76 3.24  15
  43.15  11.1   8.4   -    12.0  0.3  48.6  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.2  75 3.23  15
  43.31  11.0   8.3   -    12.0  0.4  50.8  4.7 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  78 3.27  15
  43.47  11.4   8.6   -    12.3  0.4  46.9  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  76 3.24  15
  43.64  11.7   8.8   -    12.6  0.4  44.9  4.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  74 3.22  15
  43.80  11.6   8.7   -    12.6  0.4  50.1  4.4 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  75 3.23  15
  43.97  11.7   8.7   -    12.6  0.4  45.8  4.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  77 3.25  15
  44.13  12.0   9.0   -    12.8  0.5  42.7  5.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  77 3.25  15
  44.29  11.8   8.8   -    12.7  0.5  43.5  5.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  77 3.26  15
  44.46  12.3   9.1   -    13.2  0.4  44.0  4.4 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  74 3.21  15
  44.62  12.1   8.9   -    12.9  0.4  41.0  4.1 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  73 3.20  15
  44.79  11.2   8.3   -    12.1  0.4  45.6  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  77 3.25  15
  44.95  10.9   8.0   -    11.8  0.4  45.1  4.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 2.0  78 3.26  15
  45.11  10.1   7.4   -    10.9  0.3  37.0  4.3 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.8  81 3.30  15
  45.28   9.2   6.7   -    10.0  0.3  38.9  4.2 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.6 1.6  85 3.34  15
  45.44   8.9   6.4   -     9.7  0.3  44.2  4.1 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.5  86 3.35  15
  45.61   9.4   6.8   -    10.3  0.3  46.6  3.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.6  82 3.32  15
  45.77  10.1   7.3   -    11.0  0.3  49.4  3.7 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.8  79 3.27  15
  45.93  10.5   7.6   -    11.5  0.3  51.7  4.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  81 3.29  15
  46.10  11.3   8.1   -    12.4  0.4  56.2  5.2 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.0  81 3.30  15
  46.26  13.3   9.5   -    14.3  0.5  52.0  4.6 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.5  73 3.20  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(049).cpt                                                                                 Sounding ID:  CPT-03
                CPT Date:     5/1/2018 9:55:32 AM                                                                      Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  14.0  10.0   -    14.9  0.5  47.9  4.6 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.7  72 3.18  15
  46.59  13.6   9.7   -    14.7  0.5  56.7  4.7 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.9 2.6  73 3.20  15
  46.75  14.4  10.2   -    15.4  0.5  51.2  4.7 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.7  71 3.17  15
  46.92  14.5  10.2   -    15.5  0.6  50.5  4.9 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.7  72 3.19  15
  47.08  14.9  10.5   -    15.8  0.5  48.8  4.5 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.8  69 3.15  15
  47.25  14.5  10.2   -    15.3  0.5  44.3  4.2 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.7  69 3.15  15
  47.41  13.1   9.2   -    14.0  0.4  44.6  3.5 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  69 3.15  15
  47.57  12.8   8.9   -    13.6  0.5  41.9  4.5 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  75 3.22  15
  47.74  13.3   9.2   -    14.1  0.5  42.2  4.3 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  73 3.20  15
  47.90  11.5   8.0   -    12.3  0.5  42.4  5.2 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.0  82 3.31  15
  48.07  13.5   9.3   -    14.3  0.5  42.8  4.7 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  74 3.22  15
  48.23  13.3   9.2   -    14.3  0.5  46.7  5.0 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  76 3.24  15
  48.39  14.5  10.0   -    15.3  0.6  40.4  4.9 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.7  73 3.20  15
  48.56  15.4  10.6   -    16.3  0.6  43.3  4.5 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  69 3.15  15
  48.72  15.5  10.6   -    16.3  0.5  39.2  3.9 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  66 3.11  15
  48.89  14.8  10.1   -    15.5  0.4  34.4  3.5 silty CLAY to CLAY         115  1.5    7   10    3  -   -   0.9 2.7  66 3.11  15
  49.05  13.6   9.3   -    14.4  0.4  40.4  3.4 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.4  68 3.14  15
  49.22  13.2   8.9   -    14.1  0.3  45.2  3.2 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  68 3.14  15
  49.38  13.3   9.0   -    14.2  0.3  44.9  2.9 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  67 3.11  15
  49.54  12.8   8.7   -    13.7  0.3  44.9  3.0 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.2  68 3.14  15
  49.71  12.7   8.5   -    13.7  0.3  51.1  2.9 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  69 3.14  15
  49.87  12.9   8.6   -    13.9  0.3  52.1  3.0 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.2  68 3.14  15
  50.04  13.2   8.8   -    14.3  0.3  55.9  3.0 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  68 3.13  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(050).cpt                                                                                 Sounding ID:  CPT-04
                CPT Date:     5/1/2018 10:33:01 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  15.9  25.4   -    15.9  0.7   1.0  4.5 silty CLAY to CLAY         115  1.5   17   11    7  -   -   1.1 9.9  45 2.79  15
   0.49  12.1  19.3   -    12.1  0.6   0.4  4.8 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.9 9.9  52 2.90  15
   0.66  10.5  16.8   -    10.5  0.4   0.1  4.0 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  52 2.89  15
   0.82   8.8  14.2   -     8.8  0.3  -0.6  3.9 silty CLAY to CLAY         115  1.5    9    6    4  -   -   0.6 9.9  55 2.95  15
   0.98   6.6  10.6   -     6.5  0.3  -3.3  4.5 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.5 9.9  64 3.09  15
   1.15   5.5   8.8   -     5.4  0.3  -2.9  5.0 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 9.9  71 3.18  15
   1.31   4.3   6.8   -     4.2  0.3  -3.0  6.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 9.9  84 3.33  15
   1.48   4.8   7.7   -     4.8  0.3  -2.8  6.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 9.9  81 3.29  15
   1.64   5.1   8.1   -     5.0  0.3  -2.9  6.8 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.4 9.9  80 3.29  15
   1.80   6.6  10.7   -     6.6  0.3  -2.6  4.5 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.5 9.9  64 3.09  15
   1.97   5.5   8.8   -     5.4  0.3  -3.2  5.6 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 9.9  74 3.21  15
   2.13   4.3   7.0   -     4.3  0.4  -3.3  8.4 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 9.9  90 3.40  15
   2.30   6.6  10.5   -     6.5  0.4  -2.7  5.9 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.5 9.9  70 3.16  15
   2.46  10.6  16.9   -    10.5  0.3  -2.8  3.2 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  48 2.83  15
   2.62   6.9  11.0   -     6.8  0.3  -3.4  3.8 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 9.9  60 3.03  15
   2.79   4.4   7.1   -     4.4  0.2  -3.1  4.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 8.8  75 3.22  15
   2.95   3.8   6.1   -     3.7  0.2  -2.4  5.2 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 7.0  83 3.32  15
   3.12   3.8   6.2   -     3.8  0.3  -1.6  7.4 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.3 6.8  91 3.42  15
   3.28   6.0   9.7   -     6.0  0.3  -1.1  5.9 silty CLAY to CLAY         115  1.5    6    4    4  -   -   0.4 9.9  73 3.20  15
   3.45   9.9  15.9   -     9.9  0.4  -1.3  4.2 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  54 2.93  15
   3.61   9.4  15.1   -     9.4  0.4  -0.9  4.0 silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.7 9.9  54 2.93  15
   3.77   8.9  14.3   -     8.9  0.3  -0.6  3.9 silty CLAY to CLAY         115  1.5   10    6    4  -   -   0.6 9.9  55 2.95  15
   3.94   8.1  13.0   -     8.1  0.3  -0.6  3.8 silty CLAY to CLAY         115  1.5    9    5    4  -   -   0.6 9.9  57 2.97  15
   4.10   7.9  12.6   -     7.9  0.3  -0.4  3.6 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 9.9  57 2.97  15
   4.27   7.3  11.7   -     7.3  0.3  -0.3  4.5 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 9.5  62 3.06  15
   4.43   7.3  11.7   -     7.3  0.3  -0.2  4.4 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 9.1  62 3.05  15
   4.59   6.8  11.0   -     6.8  0.3   0.0  4.2 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 8.2  63 3.06  15
   4.76   6.0   9.6   -     6.0  0.2   0.0  4.2 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 6.9  66 3.11  15
   4.92   5.1   8.2   -     5.1  0.2   0.3  3.8 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 5.7  69 3.14  15
   5.09   4.7   7.6   -     4.7  0.2   0.4  3.8 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 5.0  71 3.18  15
   5.25   4.4   7.0   -     4.4  0.1   0.4  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 4.4  73 3.20  15
   5.41   4.0   6.4   -     4.0  0.1   0.4  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 3.9  75 3.23  15
   5.58   3.7   6.0   -     3.7  0.1   0.5  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 3.5  79 3.27  15
   5.74   3.4   5.4   -     3.4  0.1   0.5  4.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 3.1  83 3.33  15
   5.91   3.0   4.8   -     3.0  0.1   0.5  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.6  90 3.41  15
   6.07   3.0   4.8   -     3.0  0.1   0.7  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.5  89 3.39  15
   6.23   3.2   5.2   -     3.2  0.1   0.9  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.7  84 3.33  15
   6.40   3.3   5.3   -     3.4  0.1   1.1  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.8  82 3.31  15
   6.56   3.3   5.3   -     3.3  0.1   1.1  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.7  82 3.32  15
   6.73   3.4   5.4   -     3.4  0.1   1.2  3.5 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.7  81 3.30  15
   6.89   3.3   5.3   -     3.3  0.1   1.3  3.4 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.6  81 3.30  15
   7.05   3.1   5.0   -     3.2  0.1   1.4  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.4  85 3.34  15
   7.22   3.1   5.0   -     3.2  0.1   1.5  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.4  86 3.35  15
   7.38   3.2   5.2   -     3.3  0.1   1.6  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.4  86 3.36  15
   7.55   3.4   5.4   -     3.4  0.1   1.6  4.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.5  84 3.34  15
   7.71   3.4   5.5   -     3.5  0.1   1.7  4.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.6  84 3.33  15
   7.87   3.3   5.2   -     3.3  0.1   1.9  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.4  86 3.35  15
   8.04   3.2   5.2   -     3.3  0.1   1.9  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.3  86 3.36  15
   8.20   3.3   5.4   -     3.4  0.1   2.0  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.4  84 3.33  15
   8.37   3.2   5.2   -     3.3  0.1   2.1  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.2  85 3.35  15
   8.53   3.0   4.8   -     3.0  0.1   2.2  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  90 3.40  15
   8.69   2.9   4.6   -     2.9  0.1   2.2  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  92 3.42  15
   8.86   3.0   4.8   -     3.0  0.1   2.4  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  91 3.42  15
   9.02   3.1   5.0   -     3.2  0.1   2.5  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.0  88 3.38  15
   9.19   3.0   4.8   -     3.1  0.1   2.6  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  91 3.42  15
   9.35   3.2   5.2   -     3.3  0.1   3.9  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  88 3.38  15
   9.51   4.0   6.4   -     4.0  0.1   4.2  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 2.6  78 3.26  15
   9.68   4.1   6.5   -     4.2  0.1   4.4  3.5 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 2.7  76 3.24  15
   9.84   3.7   6.0   -     3.8  0.1   4.6  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.3  81 3.30  15
  10.01   3.7   6.0   -     3.8  0.1   4.7  3.5 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.3  79 3.28  15
  10.17   3.6   5.8   -     3.7  0.1   4.8  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.2  82 3.31  15
  10.34   3.4   5.5   -     3.5  0.1   4.9  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  84 3.33  15
  10.50   3.4   5.4   -     3.5  0.1   5.0  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.0  85 3.35  15
  10.66   3.3   5.2   -     3.4  0.1   5.1  3.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  86 3.36  15
  10.83   3.1   5.0   -     3.2  0.1   5.1  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.8  89 3.39  15
  10.99   3.1   4.9   -     3.2  0.1   5.2  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  90 3.40  15
  11.16   3.0   4.9   -     3.1  0.1   5.3  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  91 3.41  15
  11.32   2.9   4.7   -     3.0  0.1   5.4  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  94 3.45  15
  11.48   3.0   4.8   -     3.1  0.1   5.6  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  94 3.45  15
  11.65   3.2   5.1   -     3.3  0.1   5.7  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  90 3.41  15
  11.81   3.1   5.0   -     3.2  0.1   5.8  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  91 3.41  15
  11.98   3.1   5.0   -     3.2  0.1   6.0  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  88 3.38  15
  12.14   3.2   5.1   -     3.3  0.1   6.2  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  87 3.37  15
  12.30   3.1   5.0   -     3.2  0.1   6.3  3.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  89 3.39  15
  12.47   3.0   4.8   -     3.1  0.1   6.6  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  90 3.40  15
  12.63   3.0   4.9   -     3.2  0.1   7.3  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  89 3.39  15
  12.80   3.0   4.8   -     3.2  0.1   7.4  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.39  15
  12.96   3.1   4.9   -     3.2  0.1   7.6  3.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  88 3.38  15
  13.12   3.0   4.8   -     3.2  0.1   7.8  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.39  15
  13.29   3.0   4.8   -     3.2  0.1   8.0  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.39  15
  13.45   3.0   4.9   -     3.2  0.1   8.1  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.40  15
  13.62   3.0   4.9   -     3.2  0.1   8.3  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  89 3.39  15
  13.78   3.0   4.8   -     3.2  0.1   8.5  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  90 3.40  15
  13.94   3.0   4.8   -     3.1  0.1   8.7  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  90 3.41  15
  14.11   3.0   4.8   -     3.2  0.1   8.9  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  91 3.41  15
  14.27   3.0   4.8   -     3.2  0.1   9.1  3.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  90 3.41  15
  14.44   3.0   4.9   -     3.2  0.1   9.3  3.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  90 3.41  15
  14.60   3.1   5.0   -     3.3  0.1   9.5  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  92 3.43  15
  14.76   3.1   5.0   -     3.3  0.1   9.6  5.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.51  15
  14.93   3.8   6.1   -     4.0  0.2   9.9  5.6 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.7  92 3.42  15
  15.09   4.5   7.3   -     4.7  0.2  10.6  5.7 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.1  85 3.35  15
  15.26   4.7   7.5   -     4.9  0.2  11.0  6.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.1  87 3.37  15
  15.42   4.9   7.8   -     5.1  0.2  11.4  6.2 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.2  84 3.34  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
                Data File:    SDF(050).cpt                                                                                 Sounding ID:  CPT-04
                CPT Date:     5/1/2018 10:33:01 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58   5.0   8.0   -     5.2  0.2  11.8  6.0 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.3  83 3.32  15
  15.75   4.8   7.8   -     5.1  0.2  12.9  6.2 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.2  85 3.34  15
  15.91   4.8   7.6   -     5.0  0.2  13.2  5.8 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.1  84 3.33  15
  16.08   4.6   7.3   -     4.8  0.2  13.3  5.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.0  85 3.34  15
  16.24   4.3   6.9   -     4.6  0.2  13.3  4.9 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.8  84 3.34  15
  16.40   3.9   6.2   -     4.1  0.1  13.2  4.9 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.6  88 3.38  15
  16.57   3.6   5.8   -     3.9  0.1  13.3  4.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  91 3.42  15
  16.73   3.6   5.8   -     3.9  0.1  13.6  4.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  91 3.41  15
  16.90   3.7   5.9   -     4.0  0.1  14.0  4.7 silty CLAY to CLAY         115  1.5    4    2    3  -   -   0.2 1.4  90 3.40  15
  17.06   3.9   6.2   -     4.2  0.1  14.4  4.5 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.5  87 3.37  15
  17.23   4.1   6.5   -     4.4  0.1  14.7  4.6 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.6  86 3.36  15
  17.39   4.4   6.9   -     4.7  0.2  15.2  4.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.8  84 3.33  15
  17.55   4.8   7.5   -     5.1  0.2  15.7  4.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  80 3.29  15
  17.72   4.4   6.8   -     4.7  0.2  15.7  5.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.7  87 3.37  15
  17.88   3.7   5.6   -     4.0  0.2  14.4  7.4 Organic SOILS - Peats      100  1.0    6    4    3  -   -   0.3 1.3  95 3.54  10
  18.05   3.5   5.4   -     3.8  0.2  13.7  8.8 Organic SOILS - Peats      100  1.0    5    4    3  -   -   0.3 1.3  95 3.61  10
  18.21   3.8   5.7   -     4.0  0.3  13.6  9.7 Organic SOILS - Peats      100  1.0    6    4    3  -   -   0.3 1.4  95 3.61  10
  18.37   4.1   6.2   -     4.4  0.3  13.2  9.9 Organic SOILS - Peats      100  1.0    6    4    3  -   -   0.4 1.5  95 3.58  10
  18.54   4.5   6.7   -     4.7  0.4  13.3  9.9 Organic SOILS - Peats      100  1.0    7    4    3  -   -   0.4 1.7  95 3.54  10
  18.70   4.9   7.3   -     5.2  0.4  13.5  9.9 Organic SOILS - Peats      100  1.0    7    5    3  -   -   0.4 1.9  95 3.50  10
  18.87   5.5   8.1   -     5.7  0.4  13.3  9.6 Organic SOILS - Peats      100  1.0    8    5    4  -   -   0.5 2.1  94 3.45  10
  19.03   6.3   9.3   -     6.6  0.4  15.2  8.6 silty CLAY to CLAY         115  1.5    6    4    4  -   -   0.4 2.5  87 3.36  15
  19.19   7.2  10.5   -     7.5  0.5  15.2  8.1 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 3.0  81 3.30  15
  19.36   7.6  11.1   -     7.9  0.5  14.8  8.2 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 3.1  79 3.28  15
  19.52   8.0  11.7   -     8.3  0.6  14.2  8.2 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 3.3  78 3.26  15
  19.69   8.5  12.3   -     8.8  0.6  14.0  8.0 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.5  76 3.23  15
  19.85   8.8  12.6   -     9.1  0.6  14.1  7.9 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.6  75 3.22  15
  20.01   9.2  13.1   -     9.5  0.6  14.5  7.5 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 3.8  72 3.19  15
  20.18   9.2  13.0   -     9.5  0.6  15.2  7.6 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 3.7  73 3.20  15
  20.34   9.5  13.4   -     9.8  0.6  16.1  7.2 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 3.9  71 3.17  15
  20.51  10.2  14.3   -    10.5  0.6  16.7  6.7 silty CLAY to CLAY         115  1.5   10    7    5  -   -   0.7 4.2  68 3.13  15
  20.67  11.0  15.3   -    11.4  0.6  18.8  6.4 silty CLAY to CLAY         115  1.5   10    7    5  -   -   0.7 4.5  65 3.09  15
  20.83  12.2  16.9   -    12.6  0.6  20.2  5.8 silty CLAY to CLAY         115  1.5   11    8    5  -   -   0.8 5.0  60 3.03  15
  21.00  13.1  18.0   -    13.5  0.7  20.6  5.5 silty CLAY to CLAY         115  1.5   12    9    6  -   -   0.9 5.4  58 2.99  15
  21.16  13.1  17.9   -    13.5  0.7  20.6  5.6 silty CLAY to CLAY         115  1.5   12    9    6  -   -   0.9 5.3  58 3.00  15
  21.33  13.6  18.4   -    14.0  0.7  23.2  5.3 silty CLAY to CLAY         115  1.5   12    9    6  -   -   0.9 5.5  56 2.97  15
  21.49  14.5  19.5   -    14.9  0.7  23.7  5.2 silty CLAY to CLAY         115  1.5   13   10    6  -   -   1.0 5.9  55 2.94  15
  21.65  15.3  20.6   -    15.8  0.7  25.0  4.7 silty CLAY to CLAY         115  1.5   14   10    6  -   -   1.0 6.2  52 2.90  15
  21.82  15.6  20.8   -    16.1  0.7  26.0  4.7 silty CLAY to CLAY         115  1.5   14   10    6  -   -   1.0 6.3  51 2.89  15
  21.98  16.5  21.9   -    17.1  0.7  29.1  4.7 silty CLAY to CLAY         115  1.5   15   11    6  -   -   1.1 6.7  50 2.87  15
  22.15  17.3  22.8   -    17.9  0.8  30.8  5.1 silty CLAY to CLAY         115  1.5   15   12    7  -   -   1.2 7.0  51 2.89  15
  22.31  19.9  26.0   -    20.4  0.8  28.3  4.5 silty CLAY to CLAY         115  1.5   17   13    7  -   -   1.3 8.0  46 2.80  15
  22.47  23.4  30.5   -    23.9  0.9  28.8  3.9 clayy SILT to silty CLAY   115  2.0   15   12    8  -   -   1.6 9.5  41 2.70  15
  22.64  19.8  25.7   -    20.4  0.8  30.3  4.5 silty CLAY to CLAY         115  1.5   17   13    7  -   -   1.3 7.9  46 2.81  15
  22.80  21.4  27.5   -    22.0  0.9  31.8  4.3 silty CLAY to CLAY         115  1.5   18   14    8  -   -   1.5 8.5  44 2.77  15
  22.97  21.3  27.3   -    22.3  0.9  51.1  4.5 silty CLAY to CLAY         115  1.5   18   14    8  -   -   1.4 8.5  45 2.78  15
  23.13  23.9  30.5   -    25.1  1.0  62.7  4.3 silty CLAY to CLAY         115  1.5   20   16    8  -   -   1.6 9.5  42 2.73  15
  23.30  26.9  34.1   -    28.1  1.2  64.0  4.6 silty CLAY to CLAY         115  1.5   23   18    9  -   -   1.8 9.9  41 2.71  15
  23.46  27.1  34.2   -    28.1  1.3  51.8  4.9 silty CLAY to CLAY         115  1.5   23   18    9  -   -   1.9 9.9  42 2.73  15
  23.62  26.3  33.0   -    27.1  1.3  41.9  5.3 silty CLAY to CLAY         115  1.5   22   18    9  -   -   1.8 9.9  44 2.77  15
  23.79  26.1  32.5   -    27.1  1.3  52.1  5.2 silty CLAY to CLAY         115  1.5   22   17    9  -   -   1.8 9.9  44 2.77  15
  23.95  28.0  34.7   -    28.8  1.2  42.2  4.5 silty CLAY to CLAY         115  1.5   23   19    9  -   -   1.9 9.9  41 2.70  15
  24.12  24.7  30.5   -    25.2  1.0  25.7  4.3 silty CLAY to CLAY         115  1.5   20   16    8  -   -   1.7 9.5  42 2.74  15
  24.28  19.2  23.6   -    19.6  0.8  22.1  4.7 silty CLAY to CLAY         115  1.5   16   13    7  -   -   1.3 7.2  49 2.85  15
  24.44  16.2  19.8   -    16.6  0.7  20.0  4.6 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 6.0  52 2.91  15
  24.61  13.4  16.3   -    13.8  0.6  17.0  4.7 silty CLAY to CLAY         115  1.5   11    9    5  -   -   0.9 4.8  57 2.98  15
  24.77  11.7  14.1   -    12.0  0.5  15.1  4.5 silty CLAY to CLAY         115  1.5    9    8    5  -   -   0.8 4.1  60 3.02  15
  24.94  10.8  13.0   -    11.1  0.3  15.5  3.2 silty CLAY to CLAY         115  1.5    9    7    4  -   -   0.7 3.7  56 2.97  15
  25.10  10.6  12.7   -    10.9  0.2  15.8  2.3 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.6  52 2.90  15
  25.26   8.3   9.8   -     8.5  0.2  14.5  3.1 silty CLAY to CLAY         115  1.5    7    6    3  -   -   0.5 2.7  64 3.08  15
  25.43   6.8   8.1   -     7.1  0.2  16.0  4.6 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.4 2.1  78 3.26  15
  25.59   8.1   9.6   -     8.5  0.4  20.7  6.0 silty CLAY to CLAY         115  1.5    6    5    4  -   -   0.5 2.6  78 3.26  15
  25.76   8.9  10.4   -     9.3  0.4  20.6  5.1 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.6 2.9  72 3.18  15
  25.92  12.8  15.0   -    13.2  0.3  20.3  2.7 silty CLAY to CLAY         115  1.5   10    9    4  -   -   0.8 4.4  50 2.87  15
  26.08   8.6   9.9   -     8.9  0.3  15.3  4.6 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.5 2.7  71 3.17  15
  26.25   8.2   9.5   -     8.6  0.4  19.1  6.3 silty CLAY to CLAY         115  1.5    6    5    4  -   -   0.5 2.6  79 3.28  15
  26.41  11.3  13.0   -    11.7  0.5  19.6  4.6 silty CLAY to CLAY         115  1.5    9    8    4  -   -   0.7 3.7  63 3.07  15
  26.58  13.7  15.6   -    14.1  0.4  23.8  3.7 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.6  54 2.93  15
  26.74  13.3  15.1   -    13.5  0.4  12.4  3.3 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.4  53 2.92  15
  26.90   9.9  11.2   -    10.3  0.3  20.0  3.4 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.6 3.1  62 3.05  15
  27.07   8.8   9.9   -     9.2  0.3  19.8  3.6 silty CLAY to CLAY         115  1.5    7    6    3  -   -   0.6 2.7  67 3.12  15
  27.23   7.9   8.9   -     8.3  0.2  21.8  3.7 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.3  71 3.17  15
  27.40   8.0   8.9   -     8.4  0.3  22.7  4.6 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.4  75 3.22  15
  27.56   8.7   9.6   -     9.1  0.3  22.4  4.6 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.6  72 3.19  15
  27.72   9.1  10.1   -     9.5  0.4  21.9  5.9 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.6 2.7  76 3.24  15
  27.89  10.1  11.1   -    10.6  0.5  26.8  5.6 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.1  72 3.18  15
  28.05  11.0  12.1   -    11.4  0.5  18.5  5.7 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.4  69 3.15  15
  28.22  11.0  12.0   -    11.4  0.5  23.0  5.5 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.4  69 3.15  15
  28.38  11.3  12.3   -    11.8  0.6  21.5  5.8 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.5  69 3.15  15
  28.54  12.3  13.3   -    12.8  0.6  25.3  5.8 silty CLAY to CLAY         115  1.5    9    8    5  -   -   0.8 3.8  67 3.12  15
  28.71  14.6  15.7   -    15.1  0.7  26.5  5.2 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.6  60 3.03  15
  28.87  15.4  16.5   -    16.0  0.7  28.0  5.0 silty CLAY to CLAY         115  1.5   11   10    5  -   -   1.0 4.9  58 3.00  15
  29.04  15.4  16.4   -    16.0  0.7  29.9  4.8 silty CLAY to CLAY         115  1.5   11   10    5  -   -   1.0 4.8  58 2.99  15
  29.20  15.3  16.2   -    15.9  0.6  30.4  4.7 silty CLAY to CLAY         115  1.5   11   10    5  -   -   1.0 4.8  57 2.99  15
  29.36  14.3  15.1   -    14.9  0.6  31.8  4.7 silty CLAY to CLAY         115  1.5   10   10    5  -   -   0.9 4.4  59 3.01  15
  29.53  13.2  13.8   -    13.7  0.6  28.0  5.1 silty CLAY to CLAY         115  1.5    9    9    5  -   -   0.9 4.0  63 3.07  15
  29.69  12.0  12.5   -    12.5  0.6  26.7  5.9 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  69 3.15  15
  29.86  12.1  12.6   -    12.6  0.6  25.3  6.0 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.6  69 3.15  15
  30.02  14.2  14.7   -    14.7  0.7  26.8  5.5 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.3  63 3.07  15
  30.19  16.9  17.4   -    17.5  0.7  30.4  4.9 silty CLAY to CLAY         115  1.5   12   11    5  -   -   1.1 5.2  57 2.97  15
  30.35  24.2  24.9   -    25.0  1.3  38.2  5.6 silty CLAY to CLAY         115  1.5   17   16    7  -   -   1.6 7.6  51 2.88  15
  30.51  28.1  28.7   -    28.6  1.6  26.5  6.2 silty CLAY to CLAY         115  1.5   19   19    8  -   -   1.9 8.9  50 2.86  15
  30.68  49.2  48.2 140.9  51.0  1.7  91.1  3.6 clayy SILT to silty CLAY   115  2.0   24   25   12  -   -   3.4 9.9  32 2.53  15
  30.84  86.4  84.4 134.6  86.3  1.7  -2.4  2.0 silty SAND to sandy SILT   120  3.0   28   29   18  61  40   -   -   18 2.17  16

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 3
                Data File:    SDF(050).cpt                                                                                 Sounding ID:  CPT-04
                CPT Date:     5/1/2018 10:33:01 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01 117.1 114.2 139.6 117.1  1.4  -0.5  1.2 clean SAND to silty SAND   125  5.0   23   23   22  71  41   -   -   11 1.93  16
  31.17 128.5 125.1 143.6 128.5  1.3   0.1  1.0 clean SAND to silty SAND   125  5.0   25   26   23  74  42   -   -    9 1.85  16
  31.33 142.6 138.4 153.1 142.5  1.4  -3.2  1.0 clean SAND to silty SAND   125  5.0   28   29   25  78  42   -   -    8 1.80  16
  31.50 165.8 160.4 160.4 165.7  0.9  -4.8  0.5 clean SAND to silty SAND   125  5.0   32   33   27  83  43   -   -    5 1.59  16
  31.66 181.4 175.2 175.2 181.4  1.1  -3.2  0.6 clean SAND to silty SAND   125  5.0   35   36   30  86  43   -   -    5 1.60  16
  31.83 178.0 171.4 171.4 177.9  1.1  -5.1  0.6 clean SAND to silty SAND   125  5.0   34   36   29  85  43   -   -    5 1.60  16
  31.99 167.8 161.2 161.2 167.7  0.9  -2.6  0.5 clean SAND to silty SAND   125  5.0   32   34   27  83  43   -   -    5 1.58  16
  32.15 159.4 152.7 152.7 159.5  0.7   7.9  0.5 clean SAND to silty SAND   125  5.0   31   32   26  81  43   -   -    5 1.56  16
  32.32 139.5 133.3 133.3 139.5  0.4   3.2  0.3 clean SAND to silty SAND   125  5.0   27   28   22  76  42   -   -    5 1.53  16
  32.48 132.6 126.4 126.4 132.5  0.3  -3.0  0.2 clean SAND to silty SAND   125  5.0   25   27   21  75  42   -   -    5 1.49  16
  32.65 115.8 110.1 110.1 115.7  0.4  -4.3  0.3 clean SAND to silty SAND   125  5.0   22   23   19  70  41   -   -    5 1.61  16
  32.81  87.6  83.1 101.5  87.6  0.7  -2.4  0.8 clean SAND to silty SAND   125  5.0   17   18   16  61  40   -   -   11 1.93  16
  32.97  50.3  47.6  86.5  50.3  0.7   3.2  1.3 silty SAND to sandy SILT   120  3.0   16   17   10  42  36   -   -   21 2.26  16
  33.14  26.5  25.0   -    26.7  0.6  11.1  2.4 clayy SILT to silty CLAY   115  2.0   13   13    7  -   -   1.8 7.7  37 2.64  15
  33.30  16.4  15.4   -    16.7  0.5  15.1  3.3 silty CLAY to CLAY         115  1.5   10   11    5  -   -   1.1 4.5  53 2.91  15
  33.47  11.8  11.1   -    12.4  0.4  33.4  3.9 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.1  65 3.09  15
  33.63  12.8  11.9   -    13.5  0.4  39.6  3.6 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.3  61 3.04  15
  33.79  13.2  12.3   -    14.0  0.4  37.4  3.8 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  61 3.04  15
  33.96  13.3  12.3   -    14.0  0.5  36.4  4.1 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  62 3.06  15
  34.12  13.3  12.3   -    14.0  0.5  33.2  4.3 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  63 3.07  15
  34.29  13.0  11.9   -    13.5  0.5  27.1  4.4 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.3  65 3.09  15
  34.45  12.3  11.3   -    12.8  0.5  24.6  4.6 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.1  67 3.13  15
  34.61  11.7  10.7   -    12.3  0.4  31.1  4.4 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.9  68 3.14  15
  34.78  12.4  11.3   -    13.0  0.4  29.8  3.9 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.1  64 3.08  15
  34.94  12.9  11.7   -    13.5  0.4  28.8  3.4 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.3  61 3.03  15
  35.11  11.0   9.9   -    11.6  0.4  28.5  4.0 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.7  69 3.14  15
  35.27  11.5  10.3   -    12.2  0.4  36.2  3.7 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.8  66 3.11  15
  35.43  11.6  10.4   -    12.3  0.4  36.6  3.8 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.8  66 3.11  15
  35.60  11.4  10.1   -    12.1  0.4  39.4  4.1 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.7  69 3.14  15
  35.76  11.2   9.9   -    11.9  0.4  37.2  4.5 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  71 3.18  15
  35.93  11.2   9.9   -    11.8  0.4  35.0  4.5 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  71 3.18  15
  36.09  10.8   9.5   -    11.5  0.4  33.8  4.8 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  73 3.21  15
  36.26  10.4   9.1   -    11.0  0.4  34.0  4.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  76 3.23  15
  36.42  10.3   9.0   -    10.9  0.4  31.8  4.7 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  75 3.23  15
  36.58  10.0   8.7   -    10.6  0.4  30.4  4.7 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  77 3.25  15
  36.75  10.5   9.1   -    11.0  0.4  24.9  4.2 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  72 3.19  15
  36.91   9.7   8.4   -    10.1  0.3  17.8  4.2 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  76 3.23  15
  37.08   8.8   7.5   -     9.1  0.3  17.8  5.3 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.9  84 3.34  15
  37.24   9.3   8.0   -     9.7  0.3  22.2  4.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.0  80 3.29  15
  37.40  10.0   8.6   -    10.5  0.3  21.4  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.2  76 3.23  15
  37.57  12.3  10.4   -    12.7  0.3  23.2  2.8 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.8 2.8  61 3.04  15
  37.73  11.6   9.8   -    12.0  0.3  22.3  3.0 silty CLAY to CLAY         115  1.5    7    8    3  -   -   0.7 2.6  64 3.08  15
  37.90  10.0   8.4   -    10.6  0.3  34.6  3.5 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.2  72 3.18  15
  38.06  10.8   9.1   -    11.6  0.4  39.4  4.8 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  75 3.23  15
  38.22  13.6  11.5   -    14.5  0.4  45.5  3.4 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.2  62 3.04  15
  38.39  13.7  11.4   -    14.2  0.4  29.0  3.9 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.2  64 3.08  15
  38.55  12.8  10.7   -    13.6  0.5  40.1  4.4 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  68 3.14  15
  38.72  16.0  13.3   -    16.8  0.4  40.9  2.8 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.0 3.8  54 2.93  15
  38.88  15.6  12.9   -    15.9  0.4  15.4  2.9 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 3.7  55 2.95  15
  39.04  11.8   9.7   -    12.4  0.4  32.0  3.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.6  68 3.14  15
  39.21  11.6   9.5   -    12.5  0.4  43.8  4.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.5  70 3.16  15
  39.37  12.5  10.2   -    13.6  0.4  56.0  3.9 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 2.8  67 3.12  15
  39.54  13.0  10.6   -    13.7  0.4  39.1  4.0 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  67 3.12  15
  39.70  12.6  10.3   -    13.7  0.5  55.5  4.4 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 2.8  69 3.15  15
  39.86  13.2  10.7   -    14.3  0.5  55.7  4.5 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  69 3.14  15
  40.03  13.5  10.9   -    14.6  0.5  53.8  4.5 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  68 3.13  15
  40.19  13.7  11.1   -    14.8  0.5  51.9  4.4 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  67 3.12  15
  40.36  14.4  11.5   -    15.5  0.5  56.9  4.4 silty CLAY to CLAY         115  1.5    8   10    4  -   -   0.9 3.2  66 3.10  15
  40.52  15.4  12.3   -    16.5  0.6  59.3  4.3 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.4  63 3.07  15
  40.68  16.0  12.7   -    17.1  0.6  59.0  4.2 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.6  62 3.05  15
  40.85  16.3  13.0   -    17.5  0.6  59.9  4.2 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 3.7  61 3.04  15
  41.01  16.3  12.9   -    17.7  0.6  70.2  4.1 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 3.6  61 3.04  15
  41.18  16.4  12.9   -    17.7  0.6  64.4  4.4 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 3.7  63 3.06  15
  41.34  16.3  12.8   -    17.6  0.7  64.5  4.7 silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 3.6  64 3.08  15
  41.50  16.2  12.6   -    17.4  0.6  61.4  4.5 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.6  64 3.08  15
  41.67  15.4  12.0   -    16.3  0.6  49.3  4.7 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.3  66 3.11  15
  41.83  14.6  11.4   -    15.8  0.6  58.2  4.6 silty CLAY to CLAY         115  1.5    8   10    4  -   -   0.9 3.1  67 3.12  15
  42.00  14.8  11.5   -    15.8  0.5  52.6  4.4 silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.2  66 3.11  15
  42.16  14.2  11.0   -    15.3  0.5  56.0  4.7 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  69 3.14  15
  42.32  14.1  10.8   -    15.1  0.5  54.5  4.5 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  68 3.14  15
  42.49  14.1  10.8   -    15.1  0.5  51.8  4.5 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  68 3.14  15
  42.65  13.3  10.1   -    14.4  0.5  56.4  4.4 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.7  70 3.16  15
  42.82  13.1  10.0   -    14.1  0.5  55.1  4.4 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.7  71 3.17  15
  42.98  12.6   9.6   -    13.8  0.4  58.5  4.4 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.5  72 3.18  15
  43.15  12.3   9.3   -    13.3  0.4  51.8  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  73 3.21  15
  43.31  12.2   9.2   -    13.2  0.5  53.8  5.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  76 3.23  15
  43.47  12.3   9.3   -    13.5  0.5  58.6  5.1 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  76 3.24  15
  43.64  12.5   9.4   -    13.5  0.5  53.6  5.3 silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.8 2.5  77 3.24  15
  43.80  12.3   9.2   -    13.3  0.5  49.8  5.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  77 3.25  15
  43.97  12.1   9.0   -    13.1  0.5  50.2  5.6 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  79 3.27  15
  44.13  12.5   9.3   -    13.5  0.5  50.7  5.4 silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.8 2.4  77 3.25  15
  44.29  12.8   9.5   -    13.7  0.5  45.8  5.3 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.5  76 3.24  15
  44.46  12.7   9.4   -    13.6  0.5  46.6  5.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.5  75 3.23  15
  44.62  12.6   9.2   -    13.5  0.5  46.6  4.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  75 3.22  15
  44.79  12.1   8.8   -    12.9  0.4  45.5  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  76 3.24  15
  44.95  11.9   8.7   -    12.9  0.4  50.8  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  76 3.24  15
  45.11  12.8   9.4   -    13.9  0.4  53.5  4.3 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.5  72 3.19  15
  45.28  13.5   9.8   -    14.4  0.5  46.8  4.3 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  71 3.17  15
  45.44  13.7   9.9   -    14.9  0.6  58.9  5.1 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.7  74 3.21  15
  45.61  15.4  11.1   -    16.4  0.6  55.3  5.0 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  70 3.16  15
  45.77  16.0  11.5   -    16.8  0.7  40.6  4.9 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.2  68 3.14  15
  45.93  15.1  10.8   -    16.1  0.6  52.6  5.0 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  70 3.17  15
  46.10  14.7  10.5   -    15.7  0.6  50.1  4.7 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.9  70 3.16  15
  46.26  15.1  10.7   -    16.1  0.5  50.7  4.3 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  68 3.13  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(050).cpt                                                                                 Sounding ID:  CPT-04
                CPT Date:     5/1/2018 10:33:01 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  15.2  10.8   -    16.4  0.5  57.0  4.2 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  67 3.12  15
  46.59  16.3  11.5   -    17.3  0.6  53.2  4.7 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.2  67 3.12  15
  46.75  18.2  12.8   -    19.3  0.6  58.2  3.8 silty CLAY to CLAY         115  1.5    9   12    4  -   -   1.2 3.6  60 3.03  15
  46.92  22.9  16.1   -    23.2  0.5  15.6  2.6 clayy SILT to silty CLAY   115  2.0    8   11    5  -   -   1.5 4.7  48 2.83  15
  47.08  17.4  12.2   -    18.1  0.5  35.3  3.1 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.1 3.4  58 3.00  15
  47.25  15.3  10.7   -    16.3  0.4  52.4  3.1 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  62 3.05  15
  47.41  15.6  10.9   -    16.7  0.4  53.0  3.0 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  61 3.03  15
  47.57  15.7  10.9   -    16.8  0.4  56.9  3.1 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  61 3.04  15
  47.74  17.0  11.8   -    18.2  0.5  62.6  3.3 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.3  60 3.03  15
  47.90  17.8  12.3   -    18.9  0.5  55.0  3.4 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.4  60 3.02  15
  48.07  17.2  11.9   -    18.3  0.6  57.4  3.9 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.3  63 3.07  15
  48.23  20.3  14.0   -    21.6  0.5  66.1  2.8 silty CLAY to CLAY         115  1.5    9   14    4  -   -   1.3 4.0  53 2.91  15
  48.39  21.3  14.6   -    22.4  0.5  55.8  2.5 clayy SILT to silty CLAY   115  2.0    7   11    4  -   -   1.4 4.2  50 2.86  15
  48.56  18.8  12.8   -    19.9  0.5  56.5  3.0 silty CLAY to CLAY         115  1.5    9   13    4  -   -   1.2 3.6  56 2.96  15
  48.72  19.0  12.9   -    20.3  0.4  68.7  2.6 silty CLAY to CLAY         115  1.5    9   13    4  -   -   1.2 3.6  54 2.93  15
  48.89  18.9  12.8   -    20.1  0.3  63.0  2.1 clayy SILT to silty CLAY   115  2.0    6    9    4  -   -   1.2 3.6  51 2.88  15
  49.05  16.2  11.0   -    17.4  0.3  59.9  2.4 silty CLAY to CLAY         115  1.5    7   11    3  -   -   1.0 3.0  57 2.98  15
  49.22  14.0   9.5   -    15.3  0.3  68.1  2.7 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.5  64 3.08  15
  49.38  13.9   9.4   -    15.3  0.3  72.4  2.7 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.5  64 3.08  15
  49.54  12.4   8.3   -    13.9  0.3  73.2  3.3 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.1  71 3.18  15
  49.71  11.8   7.9   -    13.3  0.3  73.4  3.5 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.0  75 3.22  15
  49.87  11.7   7.8   -    13.0  0.3  69.6  3.8 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 1.9  77 3.25  15
  50.04  11.4   7.6   -    12.7  0.3  70.0  3.8 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 1.9  78 3.26  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(051).cpt                                                                                 Sounding ID:  CPT-05
                CPT Date:     5/1/2018 11:14:16 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   5 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  21.5  34.5  89.2  21.5  0.4   0.4  2.0 silty SAND to sandy SILT   120  3.0   11    7    8  32  48   -   -   29 2.46  16
   0.49  14.4  23.1   -    14.4  0.4   1.0  3.1 clayy SILT to silty CLAY   115  2.0   12    7    6  -   -   1.0 9.9  41 2.71  15
   0.66   8.7  13.9   -     8.7  0.5   1.7  6.2 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 9.9  64 3.08  15
   0.82   8.6  13.8   -     8.7  0.6   1.9  7.4 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 9.9  68 3.13  15
   0.98  10.2  16.3   -    10.2  0.8   1.4  7.5 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  64 3.08  15
   1.15  10.5  16.8   -    10.5  0.7   1.4  6.9 silty CLAY to CLAY         115  1.5   11    7    6  -   -   0.7 9.9  62 3.05  15
   1.31  10.1  16.2   -    10.1  0.7   1.6  6.7 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  62 3.05  15
   1.48   9.4  15.0   -     9.4  0.6   0.3  6.0 silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.7 9.9  61 3.04  15
   1.64   8.3  13.3   -     8.3  0.5   1.1  6.2 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 9.9  65 3.09  15
   1.80   8.9  14.3   -     9.0  0.6   2.5  6.3 silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.6 9.9  64 3.07  15
   1.97  12.0  19.2   -    12.0  0.5   2.7  4.3 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.8 9.9  50 2.87  15
   2.13  11.2  17.9   -    11.2  0.4   1.1  3.9 silty CLAY to CLAY         115  1.5   12    7    5  -   -   0.8 9.9  50 2.86  15
   2.30   7.6  12.2   -     7.6  0.6   0.3  8.2 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 9.9  73 3.21  15
   2.46  11.7  18.7   -    11.7  0.8   3.5  6.9 silty CLAY to CLAY         115  1.5   12    8    6  -   -   0.8 9.9  60 3.02  15
   2.62  18.8  30.2   -    18.9  1.1   5.1  5.6 silty CLAY to CLAY         115  1.5   20   13    9  -   -   1.3 9.9  46 2.80  15
   2.79  20.1  32.3   -    20.2  1.1   3.2  5.3 silty CLAY to CLAY         115  1.5   22   13    9  -   -   1.4 9.9  44 2.77  15
   2.95  18.1  29.1   -    18.2  1.0   1.2  5.7 silty CLAY to CLAY         115  1.5   19   12    8  -   -   1.3 9.9  47 2.82  15
   3.12  16.4  26.3   -    16.4  1.0   1.0  6.0 silty CLAY to CLAY         115  1.5   18   11    8  -   -   1.1 9.9  50 2.87  15
   3.28  15.7  25.2   -    15.8  1.0   5.3  6.5 silty CLAY to CLAY         115  1.5   17   10    8  -   -   1.1 9.9  52 2.90  15
   3.45  25.6  41.0   -    25.7  1.1   5.3  4.4 clayy SILT to silty CLAY   115  2.0   21   13   11  -   -   1.8 9.9  37 2.63  15
   3.61  45.7  73.2 144.5  45.7  1.2   3.6  2.7 silty SAND to sandy SILT   120  3.0   24   15   16  57  44   -   -   23 2.31  16
   3.77  50.5  81.0 151.3  50.6  1.4   5.3  2.7 silty SAND to sandy SILT   120  3.0   27   17   18  60  45   -   -   22 2.27  16
   3.94  30.6  49.1 149.2  30.6  1.2   0.9  4.0 clayy SILT to silty CLAY   115  2.0   25   15   12  -   -   2.1 9.9  33 2.55  15
   4.10  24.7  39.6   -    24.7  1.0   2.7  4.2 clayy SILT to silty CLAY   115  2.0   20   12   10  -   -   1.7 9.9  37 2.63  15
   4.27  13.9  22.3   -    14.0  1.0   4.4  7.1 silty CLAY to CLAY         115  1.5   15    9    7  -   -   1.0 9.9  56 2.97  15
   4.43  13.5  21.6   -    13.6  1.0   5.5  7.4 silty CLAY to CLAY         115  1.5   14    9    7  -   -   0.9 9.9  58 2.99  15
   4.59  13.8  22.1   -    13.9  1.0   4.1  7.4 silty CLAY to CLAY         115  1.5   15    9    7  -   -   1.0 9.9  58 2.99  15
   4.76  12.0  19.3   -    12.1  1.2   4.2  9.9 silty CLAY to CLAY         115  1.5   13    8    7  -   -   0.8 9.9  67 3.12  15
   4.92  12.0  19.3   -    12.1  1.1   6.2  9.3 silty CLAY to CLAY         115  1.5   13    8    7  -   -   0.8 9.9  65 3.10  15
   5.09  31.3  50.1 119.3  31.4  0.8   8.8  2.6 silty SAND to sandy SILT   120  3.0   17   10   12  44  41   -   -   27 2.42  16
   5.25  62.4 100.1 115.7  62.5  0.5   2.6  0.8 clean SAND to silty SAND   125  5.0   20   12   19  67  44   -   -   10 1.86  16
   5.41  42.1  67.5 104.8  42.1  0.6   2.8  1.5 silty SAND to sandy SILT   120  3.0   22   14   14  54  42   -   -   17 2.15  16
   5.58  29.3  47.0  96.5  29.3  0.5   2.8  1.8 silty SAND to sandy SILT   120  3.0   16   10   11  42  40   -   -   24 2.33  16
   5.74  20.0  32.0  92.9  20.0  0.4   2.3  2.3 clayy SILT to silty CLAY   115  2.0   16   10    8  -   -   1.4 9.9  32 2.53  15
   5.91   6.5  10.4   -     6.6  0.5   5.9  8.5 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.4 6.5  79 3.28  15
   6.07   9.9  15.9   -    10.0  0.4   5.8  3.7 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  52 2.90  15
   6.23  12.3  19.7  50.9  12.4  0.1   4.3  0.8 silty SAND to sandy SILT   120  3.0    7    4    5  13  35   -   -   29 2.46  16
   6.40 127.6 204.6 204.6 127.5  0.1  -3.6  0.1 grvly SAND to dense SAND   130  6.0   34   21   31  91  47   -   -    5 1.20  16
   6.56  95.6 153.4 153.4  95.6  0.2  -3.8  0.2 clean SAND to silty SAND   125  5.0   31   19   24  81  46   -   -    5 1.40  16
   6.73  65.2 104.6 157.0  65.2  1.4  -3.8  2.1 silty SAND to sandy SILT   120  3.0   35   22   22  68  44   -   -   17 2.12  16
   6.89  73.9 118.5 145.1  73.9  1.0  -0.8  1.3 clean SAND to silty SAND   125  5.0   24   15   23  73  44   -   -   11 1.94  16
   7.05  37.8  60.6 168.2  37.8  1.6  -0.1  4.2 clayy SILT to silty CLAY   115  2.0   30   19   15  -   -   2.6 9.9  31 2.50  15
   7.22  12.7  20.3   -    12.7  0.9   1.2  7.6 silty CLAY to CLAY         115  1.5   14    8    7  -   -   0.9 9.9  60 3.03  15
   7.38  19.1  30.6   -    19.1  0.7   2.6  3.9 clayy SILT to silty CLAY   115  2.0   15   10    8  -   -   1.3 9.9  40 2.69  15
   7.55  16.7  26.8   -    16.8  0.7   3.2  4.2 silty CLAY to CLAY         115  1.5   18   11    7  -   -   1.2 9.9  44 2.76  15
   7.71  23.9  38.3  92.8  23.8  0.5  -3.5  2.0 silty SAND to sandy SILT   120  3.0   13    8    9  35  38   -   -   28 2.43  16
   7.87  15.6  25.0   -    15.5  0.5  -2.9  3.3 clayy SILT to silty CLAY   115  2.0   13    8    7  -   -   1.1 9.9  41 2.71  15
   8.04   7.9  12.7   -     7.9  0.7  -0.6 10.0 silty CLAY to CLAY         115  1.5    8    5    5  -   -   0.5 6.6  78 3.26  15
   8.20   9.8  15.7   -     9.8  0.8  -0.2  9.0 silty CLAY to CLAY         115  1.5   10    7    6  -   -   0.7 8.1  70 3.16  15
   8.37  12.6  20.3   -    12.6  1.8   0.1  9.9 silty CLAY to CLAY         115  1.5   14    8    7  -   -   0.9 9.9  66 3.11  15
   8.53  44.1  69.0 147.4  44.1  1.3  -0.2  3.0 silty SAND to sandy SILT   120  3.0   23   15   16  55  41   -   -   25 2.35  16
   8.69  34.6  53.8 128.1  34.6  1.0  -2.6  2.8 clayy SILT to silty CLAY   115  2.0   27   17   13  -   -   2.4 9.9  27 2.42  15
   8.86   7.0  11.3   -     7.1  0.3   0.8  3.9 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 5.5  62 3.05  15
   9.02   5.5   8.8   -     5.5  0.2   2.6  4.7 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 4.1  72 3.19  15
   9.19   5.5   8.8   -     5.5  0.2   2.9  3.9 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 4.0  69 3.14  15
   9.35   4.5   7.3   -     4.6  0.2   3.1  4.1 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.2  76 3.23  15
   9.51   4.0   6.4   -     4.0  0.1   3.2  4.4 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.3 2.7  81 3.31  15
   9.68   4.0   6.4   -     4.0  0.1   3.3  4.3 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.3 2.7  81 3.30  15
   9.84   4.6   7.3   -     4.6  0.2   3.7  3.8 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.1  74 3.21  15
  10.01   4.9   7.9   -     5.0  0.2   4.0  3.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.4  70 3.17  15
  10.17   4.8   7.7   -     4.9  0.1   4.4  3.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.2  71 3.18  15
  10.34   4.4   7.1   -     4.5  0.1   4.6  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.9  75 3.22  15
  10.50   4.4   7.0   -     4.4  0.1   4.7  3.4 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.8  74 3.21  15
  10.66   4.2   6.7   -     4.3  0.1   5.0  3.3 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 2.6  75 3.22  15
  10.83   3.8   6.1   -     3.9  0.1   5.2  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 2.4  80 3.28  15
  10.99   3.6   5.7   -     3.7  0.1   5.4  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  80 3.29  15
  11.16   3.5   5.7   -     3.6  0.1   5.6  3.4 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  82 3.31  15
  11.32   3.7   5.9   -     3.8  0.1   5.9  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.2  80 3.28  15
  11.48   3.7   6.0   -     3.9  0.1   6.0  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.2  79 3.28  15
  11.65   3.7   6.0   -     3.8  0.1   6.3  3.2 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  79 3.28  15
  11.81   3.6   5.8   -     3.8  0.1   6.5  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.1  80 3.29  15
  11.98   3.5   5.6   -     3.6  0.1   6.6  3.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.9  81 3.30  15
  12.14   3.3   5.3   -     3.5  0.1   6.8  2.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.8  82 3.31  15
  12.30   3.3   5.3   -     3.4  0.1   7.9  2.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.8  82 3.31  15
  12.47   3.2   5.1   -     3.3  0.1   8.3  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  84 3.34  15
  12.63   3.2   5.2   -     3.4  0.1   8.5  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  84 3.34  15
  12.80   3.2   5.2   -     3.4  0.1   8.8  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  84 3.34  15
  12.96   3.2   5.2   -     3.4  0.1   9.0  3.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  85 3.34  15
  13.12   3.2   5.2   -     3.4  0.1   9.4  3.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  86 3.36  15
  13.29   3.4   5.5   -     3.6  0.1   9.7  3.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.7  83 3.32  15
  13.45   3.6   5.7   -     3.7  0.1  10.0  3.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.8  81 3.30  15
  13.62   3.5   5.6   -     3.7  0.1  10.3  3.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.7  82 3.31  15
  13.78   3.3   5.3   -     3.5  0.1  10.7  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.6  88 3.38  15
  13.94   3.3   5.2   -     3.5  0.1  11.0  2.8 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  83 3.32  15
  14.11   3.2   5.2   -     3.5  0.1  11.3  2.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  84 3.34  15
  14.27   3.3   5.2   -     3.5  0.1  11.4  3.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  85 3.34  15
  14.44   3.3   5.3   -     3.5  0.1  11.7  3.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.34  15
  14.60   3.5   5.6   -     3.7  0.1  12.1  3.0 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.6  82 3.32  15
  14.76   3.6   5.7   -     3.8  0.1  12.6  3.9 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.6  86 3.36  15
  14.93   4.1   6.6   -     4.4  0.1  13.5  3.8 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.3 1.9  80 3.29  15
  15.09   4.8   7.7   -     5.0  0.2  14.1  4.9 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.3  80 3.29  15
  15.26   5.5   8.8   -     5.8  0.2  15.2  4.2 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.3 2.7  72 3.19  15
  15.42   6.0   9.6   -     6.3  0.2  17.6  3.9 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 3.0  68 3.13  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
                Data File:    SDF(051).cpt                                                                                 Sounding ID:  CPT-05
                CPT Date:     5/1/2018 11:14:16 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   5 ft                                                                                       Cone/Rig:  DDG1418
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58   5.9   9.4   -     6.2  0.2  19.8  3.4 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 2.9  66 3.11  15
  15.75   5.1   8.2   -     5.5  0.1  19.5  3.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.4  70 3.16  15
  15.91   4.6   7.3   -     4.9  0.1  19.1  3.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.1  74 3.21  15
  16.08   4.3   6.9   -     4.7  0.1  19.7  3.4 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  77 3.25  15
  16.24   4.3   6.9   -     4.7  0.1  19.7  3.6 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  78 3.26  15
  16.40   4.5   7.2   -     4.9  0.1  20.0  3.4 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.0  75 3.23  15
  16.57   4.7   7.5   -     5.1  0.1  20.4  3.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.0  73 3.21  15
  16.73   4.6   7.3   -     5.0  0.1  21.3  3.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.0  75 3.23  15
  16.90   4.4   7.1   -     4.8  0.1  21.5  3.5 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  77 3.25  15
  17.06   4.5   7.3   -     5.0  0.1  22.1  3.9 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  78 3.26  15
  17.23   5.0   8.0   -     5.5  0.2  22.4  4.1 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 2.2  75 3.23  15
  17.39   5.2   8.3   -     5.6  0.2  23.4  3.8 silty CLAY to CLAY         115  1.5    6    3    3  -   -   0.3 2.2  73 3.20  15
  17.55   4.6   7.4   -     5.0  0.1  22.3  4.1 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 1.9  79 3.27  15
  17.72   4.1   6.6   -     4.5  0.1  21.8  4.6 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.6  86 3.35  15
  17.88   3.9   6.1   -     4.3  0.2  22.2  7.0 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.5  95 3.49  15
  18.05   4.5   7.0   -     4.9  0.3  22.1  9.2 Organic SOILS - Peats      100  1.0    7    4    3  -   -   0.4 1.8  95 3.50  10
  18.21   5.4   8.4   -     5.8  0.4  20.0  9.9 Organic SOILS - Peats      100  1.0    8    5    4  -   -   0.5 2.2  94 3.45  10
  18.37   6.5  10.0   -     6.9  0.5  20.9  9.9 silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.4 2.8  87 3.37  15
  18.54   7.3  11.2   -     7.6  0.6  19.3  9.9 silty CLAY to CLAY         115  1.5    7    5    5  -   -   0.5 3.2  84 3.33  15
  18.70   7.3  11.2   -     7.6  0.7  16.8  9.9 silty CLAY to CLAY         115  1.5    7    5    5  -   -   0.5 3.2  84 3.33  15
  18.87   7.6  11.6   -     7.9  0.8  12.3  9.9 silty CLAY to CLAY         115  1.5    8    5    5  -   -   0.5 3.3  83 3.32  15
  19.03   8.0  12.1   -     8.2  0.8  12.4  9.9 silty CLAY to CLAY         115  1.5    8    5    5  -   -   0.5 3.4  81 3.31  15
  19.19   8.6  12.9   -     8.9  0.8  15.3  9.9 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 3.7  79 3.28  15
  19.36   9.2  13.7   -     9.5  0.8  16.5  9.9 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 4.0  78 3.26  15
  19.52   9.9  14.8   -    10.2  0.9  13.9  9.8 silty CLAY to CLAY         115  1.5   10    7    5  -   -   0.7 4.3  75 3.23  15
  19.69  10.3  15.2   -    10.6  0.9  14.8  9.4 silty CLAY to CLAY         115  1.5   10    7    6  -   -   0.7 4.5  73 3.21  15
  19.85  10.6  15.5   -    10.9  0.9  16.7  9.1 silty CLAY to CLAY         115  1.5   10    7    6  -   -   0.7 4.6  72 3.19  15
  20.01  11.1  16.2   -    11.4  0.8  16.7  8.5 silty CLAY to CLAY         115  1.5   11    7    6  -   -   0.7 4.8  70 3.16  15
  20.18  11.2  16.2   -    11.5  0.8  16.6  8.3 silty CLAY to CLAY         115  1.5   11    7    6  -   -   0.7 4.8  69 3.14  15
  20.34  11.4  16.4   -    11.7  0.8  17.7  7.5 silty CLAY to CLAY         115  1.5   11    8    6  -   -   0.8 4.9  66 3.11  15
  20.51  11.6  16.7   -    12.0  0.7  18.0  7.2 silty CLAY to CLAY         115  1.5   11    8    6  -   -   0.8 4.9  65 3.09  15
  20.67  11.6  16.5   -    12.0  0.7  23.0  7.1 silty CLAY to CLAY         115  1.5   11    8    6  -   -   0.8 4.9  65 3.10  15
  20.83  12.5  17.7   -    12.9  0.8  23.3  7.4 silty CLAY to CLAY         115  1.5   12    8    6  -   -   0.8 5.3  64 3.08  15
  21.00  13.0  18.3   -    13.5  0.9  24.8  7.5 silty CLAY to CLAY         115  1.5   12    9    6  -   -   0.9 5.5  64 3.08  15
  21.16  13.6  19.0   -    14.1  0.9  23.5  7.3 silty CLAY to CLAY         115  1.5   13    9    6  -   -   0.9 5.7  62 3.05  15
  21.33  14.4  20.0   -    14.9  0.9  27.1  6.9 silty CLAY to CLAY         115  1.5   13   10    6  -   -   1.0 6.0  60 3.02  15
  21.49  14.8  20.4   -    15.4  0.9  31.9  6.7 silty CLAY to CLAY         115  1.5   14   10    7  -   -   1.0 6.2  59 3.00  15
  21.65  15.7  21.6   -    16.3  0.9  30.9  6.2 silty CLAY to CLAY         115  1.5   14   10    7  -   -   1.1 6.6  56 2.96  15
  21.82  16.4  22.3   -    17.0  0.9  30.7  6.1 silty CLAY to CLAY         115  1.5   15   11    7  -   -   1.1 6.8  55 2.94  15
  21.98  15.9  21.5   -    16.8  0.9  47.1  6.1 silty CLAY to CLAY         115  1.5   14   11    7  -   -   1.1 6.5  56 2.96  15
  22.15  16.1  21.6   -    16.9  0.9  43.8  6.2 silty CLAY to CLAY         115  1.5   14   11    7  -   -   1.1 6.6  56 2.96  15
  22.31  16.9  22.7   -    18.1  1.0  59.4  6.2 silty CLAY to CLAY         115  1.5   15   11    7  -   -   1.1 6.9  55 2.94  15
  22.47  19.6  26.2   -    20.8  1.2  59.0  6.4 silty CLAY to CLAY         115  1.5   17   13    8  -   -   1.3 8.1  52 2.91  15
  22.64  22.1  29.3   -    23.2  1.2  52.6  6.0 silty CLAY to CLAY         115  1.5   20   15    9  -   -   1.5 9.1  49 2.85  15
  22.80  26.2  34.5   -    27.1  1.3  45.8  5.3 silty CLAY to CLAY         115  1.5   23   17   10  -   -   1.8 9.9  43 2.75  15
  22.97  26.4  34.6   -    27.3  1.3  47.7  5.3 silty CLAY to CLAY         115  1.5   23   18   10  -   -   1.8 9.9  43 2.75  15
  23.13  24.8  32.3   -    25.7  1.4  45.2  6.1 silty CLAY to CLAY         115  1.5   22   17    9  -   -   1.7 9.9  47 2.82  15
  23.30  23.4  30.3   -    24.4  1.5  51.9  6.7 silty CLAY to CLAY         115  1.5   20   16    9  -   -   1.6 9.4  50 2.87  15
  23.46  23.9  30.7   -    24.9  1.5  51.2  6.7 silty CLAY to CLAY         115  1.5   20   16    9  -   -   1.6 9.6  50 2.87  15
  23.62  26.4  33.9   -    27.5  1.5  52.4  6.0 silty CLAY to CLAY         115  1.5   23   18   10  -   -   1.8 9.9  46 2.80  15
  23.79  28.0  35.7   -    29.2  1.5  58.7  5.5 silty CLAY to CLAY         115  1.5   24   19   10  -   -   1.9 9.9  44 2.76  15
  23.95  29.2  37.0   -    30.4  1.5  57.9  5.4 silty CLAY to CLAY         115  1.5   25   19   10  -   -   2.0 9.9  43 2.74  15
  24.12  29.2  36.8   -    30.3  1.5  56.5  5.5 silty CLAY to CLAY         115  1.5   25   19   10  -   -   2.0 9.9  43 2.75  15
  24.28  29.5  37.0   -    30.5  1.5  51.8  5.3 silty CLAY to CLAY         115  1.5   25   20   10  -   -   2.0 9.9  42 2.74  15
  24.44  33.7  42.1   -    35.0  1.5  66.8  4.8 clayy SILT to silty CLAY   115  2.0   21   17   11  -   -   2.3 9.9  38 2.66  15
  24.61  42.3  45.7 148.8  43.4  1.7  56.3  4.1 clayy SILT to silty CLAY   115  2.0   23   21   12  -   -   2.9 9.9  35 2.59  15
  24.77  41.4  47.1   -    42.2  1.9  38.6  4.6 clayy SILT to silty CLAY   115  2.0   24   21   12  -   -   2.9 9.9  36 2.62  15
  24.94  48.6  52.3 168.2  49.2  2.2  30.0  4.6 clayy SILT to silty CLAY   115  2.0   26   24   13  -   -   3.4 9.9  34 2.58  15
  25.10  47.6  51.1 159.8  47.6  2.0  -2.6  4.3 clayy SILT to silty CLAY   115  2.0   26   24   13  -   -   3.3 9.9  34 2.57  15
  25.26  43.0  46.1 151.9  43.0  1.8  -0.3  4.2 clayy SILT to silty CLAY   115  2.0   23   22   12  -   -   3.0 9.9  35 2.60  15
  25.43  36.8  44.4   -    36.9  1.5   5.1  4.2 clayy SILT to silty CLAY   115  2.0   22   18   11  -   -   2.5 9.9  35 2.60  15
  25.59  33.0  39.7   -    33.0  1.3  -2.3  4.1 clayy SILT to silty CLAY   115  2.0   20   17   10  -   -   2.3 9.9  37 2.64  15
  25.76  29.8  35.6   -    29.8  1.3   1.5  4.5 silty CLAY to CLAY         115  1.5   24   20   10  -   -   2.0 9.9  40 2.70  15
  25.92  28.4  33.8   -    28.6  1.3   6.8  4.9 silty CLAY to CLAY         115  1.5   23   19    9  -   -   1.9 9.9  43 2.74  15
  26.08  29.9  35.4   -    30.1  1.2   7.4  4.2 clayy SILT to silty CLAY   115  2.0   18   15    9  -   -   2.1 9.9  39 2.68  15
  26.25  33.4  39.3   -    33.8  1.2  21.5  3.8 clayy SILT to silty CLAY   115  2.0   20   17   10  -   -   2.3 9.9  36 2.61  15
  26.41  28.5  33.3   -    28.6  1.1   8.1  4.2 clayy SILT to silty CLAY   115  2.0   17   14    9  -   -   2.0 9.9  41 2.70  15
  26.58  26.9  31.3   -    27.1  0.9   8.0  3.7 clayy SILT to silty CLAY   115  2.0   16   13    8  -   -   1.8 9.8  40 2.68  15
  26.74  23.3  27.0   -    23.6  0.8  12.5  3.6 clayy SILT to silty CLAY   115  2.0   14   12    7  -   -   1.6 8.3  42 2.72  15
  26.90  20.7  23.9   -    21.3  0.7  26.6  3.6 clayy SILT to silty CLAY   115  2.0   12   10    7  -   -   1.4 7.3  44 2.77  15
  27.07  19.0  21.8   -    19.3  0.7  18.2  4.1 silty CLAY to CLAY         115  1.5   15   13    6  -   -   1.3 6.6  48 2.84  15
  27.23  17.8  20.4   -    17.9  0.7   5.7  4.4 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.1  51 2.88  15
  27.40  16.0  18.2   -    16.0  0.7   1.9  5.0 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.4  56 2.96  15
  27.56  17.0  19.2   -    17.5  0.6  29.3  4.1 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.7  51 2.88  15
  27.72  16.2  18.2   -    16.7  0.6  26.9  4.0 silty CLAY to CLAY         115  1.5   12   11    5  -   -   1.1 5.4  52 2.90  15
  27.89  13.2  14.8   -    13.6  0.5  18.6  4.1 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.3  57 2.98  15
  28.05  10.4  11.6   -    10.5  0.4   9.0  4.1 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.2  64 3.08  15
  28.22   7.8   8.7   -     8.0  0.3  12.3  4.5 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.3  76 3.23  15
  28.38   6.9   7.6   -     7.1  0.2  11.7  4.3 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.4 1.9  79 3.28  15
  28.54   6.9   7.5   -     7.1  0.2  13.3  4.3 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.4 1.9  80 3.28  15
  28.71   7.6   8.3   -     8.0  0.2  20.1  4.2 silty CLAY to CLAY         115  1.5    6    5    3  -   -   0.5 2.1  76 3.24  15
  28.87   8.6   9.4   -     9.0  0.3  20.9  4.2 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.5  71 3.18  15
  29.04   9.3  10.1   -     9.7  0.3  21.6  4.5 silty CLAY to CLAY         115  1.5    7    6    4  -   -   0.6 2.7  70 3.17  15
  29.20   9.9  10.6   -    10.3  0.4  22.6  4.7 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.6 2.9  69 3.15  15
  29.36  10.4  11.1   -    10.8  0.4  23.5  5.0 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.1  69 3.15  15
  29.53  10.6  11.3   -    11.0  0.5  24.4  5.5 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.1  71 3.17  15
  29.69  10.8  11.4   -    11.1  0.5  17.1  5.5 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.2  70 3.17  15
  29.86  10.8  11.4   -    11.0  0.5  12.3  5.4 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.2  70 3.16  15
  30.02  10.4  11.0   -    10.7  0.4  13.0  4.9 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.0  69 3.15  15
  30.19  10.9  11.5   -    11.2  0.4  13.5  4.6 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.2  67 3.12  15
  30.35  11.4  11.9   -    11.6  0.4  13.6  4.4 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.3  65 3.09  15
  30.51  11.9  12.3   -    12.2  0.4  17.8  4.3 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  63 3.07  15
  30.68  12.6  13.1   -    13.1  0.5  22.3  4.2 silty CLAY to CLAY         115  1.5    9    8    4  -   -   0.8 3.7  61 3.04  15
  30.84  13.3  13.7   -    13.9  0.4  31.3  3.8 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.9  58 3.00  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
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  31.01  14.3  14.7   -    15.0  0.4  36.6  3.5 silty CLAY to CLAY         115  1.5   10   10    5  -   -   0.9 4.2  55 2.94  15
  31.17  14.3  14.6   -    15.0  0.4  38.1  3.4 silty CLAY to CLAY         115  1.5   10   10    4  -   -   0.9 4.2  55 2.94  15
  31.33  13.5  13.7   -    14.2  0.4  37.8  3.2 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.9  55 2.95  15
  31.50  13.3  13.5   -    14.1  0.4  40.0  3.4 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.9  57 2.97  15
  31.66  12.3  12.4   -    13.0  0.4  34.9  3.8 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  61 3.04  15
  31.83  12.2  12.3   -    12.8  0.4  27.4  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  63 3.06  15
  31.99  12.1  12.1   -    12.7  0.4  28.8  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  64 3.07  15
  32.15  11.2  11.2   -    11.7  0.4  21.6  4.8 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.1  68 3.14  15
  32.32  10.7  10.6   -    11.2  0.4  29.6  5.1 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.9  71 3.18  15
  32.48  10.9  10.8   -    11.4  0.5  25.3  5.0 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.9  70 3.17  15
  32.65  10.9  10.7   -    11.4  0.4  23.6  4.9 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.9  70 3.16  15
  32.81  11.2  10.9   -    11.7  0.4  27.1  4.5 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.0  68 3.13  15
  32.97  11.6  11.3   -    12.1  0.4  28.6  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.1  66 3.10  15
  33.14  11.8  11.4   -    12.4  0.4  33.6  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.2  65 3.10  15
  33.30  12.1  11.7   -    12.8  0.4  36.2  4.1 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.2  64 3.08  15
  33.47  12.3  11.8   -    13.0  0.5  35.2  4.5 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.3  65 3.10  15
  33.63  12.1  11.6   -    12.8  0.5  32.5  4.6 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.2  66 3.11  15
  33.79  12.6  12.0   -    13.3  0.5  32.7  4.5 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  65 3.09  15
  33.96  13.9  13.2   -    14.5  0.4  34.7  3.8 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.7  59 3.01  15
  34.12  15.5  14.7   -    16.0  0.4  24.3  2.9 silty CLAY to CLAY         115  1.5   10   10    4  -   -   1.0 4.2  52 2.90  15
  34.29  13.2  12.4   -    13.8  0.4  29.9  3.2 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.5  58 2.99  15
  34.45  11.0  10.3   -    11.5  0.3  28.6  3.8 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.8  67 3.12  15
  34.61   9.8   9.2   -    10.6  0.3  38.7  4.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  72 3.18  15
  34.78  10.2   9.5   -    11.2  0.3  52.2  3.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.5  70 3.16  15
  34.94  10.6   9.9   -    11.6  0.3  48.5  4.0 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.6  69 3.15  15
  35.11  10.8  10.0   -    11.8  0.4  50.7  4.0 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.7 2.7  69 3.15  15
  35.27  10.7   9.8   -    11.6  0.4  45.3  4.4 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.6  71 3.17  15
  35.43  10.4   9.5   -    11.2  0.4  40.3  4.8 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  74 3.21  15
  35.60  10.4   9.5   -    11.1  0.4  35.7  5.0 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.5  75 3.22  15
  35.76  10.6   9.6   -    11.2  0.4  31.0  4.9 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.6  74 3.21  15
  35.93  10.4   9.4   -    11.1  0.4  34.9  5.0 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.5  75 3.23  15
  36.09  10.8   9.7   -    11.5  0.4  39.1  4.6 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.6  72 3.19  15
  36.26  12.3  11.0   -    13.2  0.4  45.4  3.9 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.0  65 3.09  15
  36.42  17.7  15.8   -    18.8  0.4  60.6  2.6 clayy SILT to silty CLAY   115  2.0    8    9    5  -   -   1.2 4.6  48 2.84  15
  36.58  18.2  16.3   -    19.4  0.6  58.1  3.7 silty CLAY to CLAY         115  1.5   11   12    5  -   -   1.2 4.7  53 2.92  15
  36.75  22.7  20.2   -    24.5  0.6  90.9  3.1 clayy SILT to silty CLAY   115  2.0   10   11    6  -   -   1.5 6.0  45 2.79  15
  36.91  25.2  22.3   -    26.2  0.6  48.2  2.8 clayy SILT to silty CLAY   115  2.0   11   13    6  -   -   1.7 6.7  42 2.73  15
  37.08  22.6  20.0   -    23.6  0.5  47.7  2.7 clayy SILT to silty CLAY   115  2.0   10   11    6  -   -   1.5 6.0  44 2.76  15
  37.24  18.6  16.4   -    19.3  0.5  35.9  2.9 silty CLAY to CLAY         115  1.5   11   12    5  -   -   1.2 4.8  49 2.86  15
  37.40  16.5  14.4   -    17.1  0.5  30.3  3.2 silty CLAY to CLAY         115  1.5   10   11    4  -   -   1.1 4.1  54 2.93  15
  37.57  15.4  13.5   -    16.0  0.4  26.4  3.0 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 3.8  55 2.95  15
  37.73  13.6  11.8   -    14.2  0.4  33.0  3.2 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.3  60 3.02  15
  37.90  10.7   9.3   -    11.6  0.4  42.0  4.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  75 3.23  15
  38.06  10.3   8.9   -    11.2  0.3  47.1  4.2 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.3  73 3.21  15
  38.22  12.6  10.9   -    13.4  0.5  40.7  5.0 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.0  70 3.17  15
  38.39  14.5  12.4   -    15.4  0.5  44.1  4.4 silty CLAY to CLAY         115  1.5    8   10    4  -   -   0.9 3.5  64 3.08  15
  38.55  24.8  21.1   -    25.5  0.5  34.8  2.4 clayy SILT to silty CLAY   115  2.0   11   12    6  -   -   1.7 6.3  41 2.70  15
  38.72  36.6  32.7  82.8  36.7  0.6   5.6  1.7 silty SAND to sandy SILT   120  3.0   11   12    8  30  34   -   -   29 2.45  16
  38.88  24.8  21.0   -    24.9  0.8   7.1  3.3 clayy SILT to silty CLAY   115  2.0   10   12    6  -   -   1.7 6.3  46 2.80  15
  39.04  21.2  17.8   -    21.8  0.6  34.6  3.0 silty CLAY to CLAY         115  1.5   12   14    5  -   -   1.4 5.3  48 2.84  15
  39.21  31.9  28.4  85.8  33.0  0.6  55.1  2.0 clayy SILT to silty CLAY   115  2.0   14   16    7  -   -   2.2 8.2  33 2.55  15
  39.37  36.0  32.0  79.4  36.0  0.5   1.8  1.5 silty SAND to sandy SILT   120  3.0   11   12    8  29  33   -   -   28 2.44  16
  39.54  22.4  18.6   -    22.4  0.4   3.1  2.2 clayy SILT to silty CLAY   115  2.0    9   11    5  -   -   1.5 5.5  42 2.73  15
  39.70  15.4  12.8   -    15.7  0.4  15.8  3.4 silty CLAY to CLAY         115  1.5    9   10    4  -   -   1.0 3.6  58 3.00  15
  39.86  12.8  10.6   -    13.5  0.5  38.5  4.3 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  68 3.14  15
  40.03  13.2  10.9   -    14.0  0.5  37.5  4.5 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 3.0  68 3.14  15
  40.19  12.9  10.6   -    13.6  0.5  34.1  4.7 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  70 3.16  15
  40.36  12.9  10.6   -    13.6  0.5  31.8  4.7 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.9  70 3.16  15
  40.52  12.5  10.2   -    13.1  0.5  28.2  5.2 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 2.7  73 3.20  15
  40.68  12.3  10.0   -    12.8  0.6  25.9  5.7 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 2.7  76 3.23  15
  40.85  13.0  10.5   -    13.4  0.6  24.3  5.6 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.8  74 3.21  15
  41.01  13.7  11.0   -    14.2  0.6  25.1  5.0 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 3.0  70 3.16  15
  41.18  13.4  10.8   -    13.9  0.6  26.2  5.3 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.9  72 3.18  15
  41.34  12.9  10.4   -    13.5  0.5  30.0  5.1 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.8  72 3.19  15
  41.50  13.1  10.4   -    13.6  0.5  25.0  4.8 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.8 2.8  71 3.17  15
  41.67  12.7  10.1   -    13.3  0.5  30.2  4.8 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 2.7  72 3.18  15
  41.83  12.2   9.6   -    12.8  0.4  31.9  4.6 silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.8 2.6  73 3.20  15
  42.00  11.8   9.3   -    12.3  0.4  29.6  4.7 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.4  75 3.22  15
  42.16  11.5   9.1   -    12.1  0.4  33.7  4.6 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.4  75 3.22  15
  42.32  11.8   9.3   -    12.5  0.4  35.0  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.4  74 3.21  15
  42.49  11.5   9.0   -    12.1  0.4  32.9  4.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  76 3.23  15
  42.65  11.4   8.9   -    12.1  0.4  33.6  4.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.3  75 3.22  15
  42.82  11.0   8.6   -    11.7  0.4  37.2  4.4 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.2  76 3.24  15
  42.98  10.5   8.1   -    11.3  0.4  40.4  4.5 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  78 3.27  15
  43.15  10.0   7.7   -    10.7  0.3  37.3  4.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  80 3.28  15
  43.31   9.6   7.4   -    10.2  0.3  35.6  4.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  82 3.31  15
  43.47   9.4   7.2   -    10.1  0.3  37.4  4.2 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  82 3.31  15
  43.64   9.4   7.2   -    10.2  0.3  38.7  3.8 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  79 3.28  15
  43.80   9.4   7.1   -    10.2  0.3  40.1  3.7 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  80 3.28  15
  43.97   9.3   7.1   -    10.2  0.3  44.9  3.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  81 3.30  15
  44.13   9.7   7.4   -    10.6  0.3  46.4  4.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  82 3.31  15
  44.29  10.5   7.9   -    11.5  0.4  48.8  4.6 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  80 3.28  15
  44.46  11.3   8.5   -    12.2  0.5  46.1  5.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  80 3.28  15
  44.62  11.3   8.5   -    12.1  0.5  43.9  5.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  80 3.28  15
  44.79  11.4   8.5   -    12.2  0.4  39.4  4.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  78 3.26  15
  44.95  10.6   7.9   -    11.4  0.4  41.5  4.9 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 2.0  81 3.30  15
  45.11  10.4   7.7   -    11.3  0.4  48.0  4.8 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  82 3.31  15
  45.28  11.0   8.1   -    11.9  0.4  49.1  4.3 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.7 2.0  78 3.26  15
  45.44  11.7   8.6   -    12.7  0.4  48.0  4.1 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  74 3.22  15
  45.61  12.2   9.0   -    13.3  0.4  56.6  4.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  73 3.20  15
  45.77  13.7  10.0   -    14.9  0.4  61.5  3.6 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 2.7  67 3.11  15
  45.93  14.0  10.3   -    15.2  0.4  56.6  3.8 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.7  67 3.12  15
  46.10  12.9   9.4   -    14.1  0.4  64.1  4.3 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.5  72 3.19  15
  46.26  13.5   9.8   -    14.5  0.5  55.0  4.2 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 2.6  70 3.17  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(051).cpt                                                                                 Sounding ID:  CPT-05
                CPT Date:     5/1/2018 11:14:16 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   5 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  13.7   9.9   -    14.7  0.5  51.5  4.1 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  70 3.16  15
  46.59  12.9   9.3   -    14.0  0.4  60.0  4.2 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  72 3.19  15
  46.75  12.7   9.1   -    13.7  0.4  49.7  4.2 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.4  73 3.20  15
  46.92  12.4   8.9   -    13.4  0.4  52.8  3.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.3  72 3.19  15
  47.08  12.2   8.7   -    13.3  0.4  57.3  3.8 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  72 3.19  15
  47.25  13.0   9.2   -    14.3  0.4  66.2  3.6 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.4  70 3.16  15
  47.41  14.2  10.1   -    15.4  0.4  62.3  3.6 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 2.7  67 3.11  15
  47.57  15.0  10.6   -    16.0  0.4  51.8  3.3 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 2.9  63 3.07  15
  47.74  15.6  11.0   -    16.7  0.4  56.4  3.1 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  61 3.04  15
  47.90  15.5  10.9   -    16.7  0.4  62.3  3.1 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  62 3.04  15
  48.07  15.3  10.8   -    16.6  0.3  63.5  2.7 silty CLAY to CLAY         115  1.5    7   10    3  -   -   1.0 2.9  60 3.02  15
  48.23  15.7  11.0   -    17.2  0.4  73.7  2.7 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  59 3.01  15
  48.39  15.0  10.5   -    16.4  0.3  72.3  2.7 silty CLAY to CLAY         115  1.5    7   10    3  -   -   1.0 2.8  60 3.03  15
  48.56  15.2  10.6   -    16.5  0.3  67.5  2.5 silty CLAY to CLAY         115  1.5    7   10    3  -   -   1.0 2.8  59 3.00  15
  48.72  14.2   9.9   -    15.6  0.3  70.7  3.0 silty CLAY to CLAY         115  1.5    7    9    3  -   -   0.9 2.6  64 3.08  15
  48.89  14.3   9.9   -    15.8  0.5  75.1  4.3 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.6  70 3.17  15
  49.05  16.5  11.4   -    18.1  0.4  80.8  3.3 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.1  61 3.04  15
  49.22  23.4  16.1   -    24.7  0.5  64.8  2.6 clayy SILT to silty CLAY   115  2.0    8   12    5  -   -   1.5 4.7  48 2.84  15
  49.38  21.2  14.5   -    22.3  0.7  58.3  3.6 silty CLAY to CLAY         115  1.5   10   14    5  -   -   1.4 4.2  56 2.96  15
  49.54  23.3  15.9   -    24.5  1.1  62.0  5.5 silty CLAY to CLAY         115  1.5   11   16    5  -   -   1.5 4.6  61 3.04  15
  49.71  26.6  18.1   -    28.1  1.3  73.3  5.5 silty CLAY to CLAY         115  1.5   12   18    6  -   -   1.8 5.3  58 2.99  15
  49.87  47.8  38.3 100.6  48.8  1.0  48.6  2.2 silty SAND to sandy SILT   120  3.0   13   16    9  35  34   -   -   29 2.47  16
  50.04  27.2  18.4   -    27.1  0.7  -4.2  2.9 clayy SILT to silty CLAY   115  2.0    9   14    5  -   -   1.8 5.4  47 2.81  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 1
                Data File:    SDF(052).cpt                                                                                 Sounding ID:  CPT-06
                CPT Date:     5/1/2018 11:56:11 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33 188.8 302.8 302.8 188.9  2.0   5.3  1.1 clean SAND to silty SAND   125  5.0   61   38   51  95  48   -   -    5 1.59  16
   0.49 116.0 186.0 227.2 116.1  2.3   3.0  2.0 clean SAND to silty SAND   125  5.0   37   23   36  87  48   -   -   11 1.93  16
   0.66  59.1  94.8 170.2  59.2  1.7   4.6  2.9 silty SAND to sandy SILT   120  3.0   32   20   21  65  48   -   -   21 2.25  16
   0.82  34.7  55.6 150.5  34.8  1.3   5.7  3.7 clayy SILT to silty CLAY   115  2.0   28   17   13  -   -   2.4 9.9  30 2.49  15
   0.98  19.9  32.0   -    20.1  1.5   6.9  7.7 silty CLAY to CLAY         115  1.5   21   13    9  -   -   1.4 9.9  51 2.88  15
   1.15  45.6  73.1 158.5  45.9  1.5  15.5  3.3 silty SAND to sandy SILT   120  3.0   24   15   17  57  48   -   -   25 2.36  16
   1.31  37.7  60.5 191.3  37.8  2.0   3.1  5.3 clayy SILT to silty CLAY   115  2.0   30   19   15  -   -   2.7 9.9  34 2.57  15
   1.48  28.9  46.4   -    29.1  2.2   6.8  7.5 silty CLAY to CLAY         115  1.5   31   19   13  -   -   2.0 9.9  44 2.77  15
   1.64  63.1 101.2 190.6  63.3  2.1  10.3  3.4 silty SAND to sandy SILT   120  3.0   34   21   22  67  48   -   -   22 2.28  16
   1.80  61.6  98.8 173.4  61.7  1.8   7.0  2.9 silty SAND to sandy SILT   120  3.0   33   21   21  67  48   -   -   20 2.23  16
   1.97  49.4  79.2 164.0  49.4  1.6   2.2  3.2 silty SAND to sandy SILT   120  3.0   26   16   18  59  47   -   -   24 2.34  16
   2.13  30.6  49.1 140.2  30.7  1.1   3.4  3.6 clayy SILT to silty CLAY   115  2.0   25   15   12  -   -   2.2 9.9  31 2.52  15
   2.30  21.2  34.0   -    21.3  1.0   3.8  4.8 silty CLAY to CLAY         115  1.5   23   14    9  -   -   1.5 9.9  41 2.72  15
   2.46  27.9  44.7 126.4  28.1  0.9  11.8  3.2 clayy SILT to silty CLAY   115  2.0   22   14   11  -   -   2.0 9.9  31 2.51  15
   2.62  52.2  83.7 127.7  52.3  0.9   3.1  1.8 silty SAND to sandy SILT   120  3.0   28   17   17  61  46   -   -   17 2.14  16
   2.79  30.4  48.7 108.3  30.4  0.7   2.6  2.2 silty SAND to sandy SILT   120  3.0   16   10   11  43  44   -   -   26 2.38  16
   2.95  17.4  27.9   -    17.4  0.5   2.6  2.9 clayy SILT to silty CLAY   115  2.0   14    9    7  -   -   1.2 9.9  37 2.64  15
   3.12  12.0  19.2   -    12.0  0.5   4.5  4.0 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.8 9.9  49 2.85  15
   3.28  17.8  28.5   -    18.0  0.7   9.2  3.8 clayy SILT to silty CLAY   115  2.0   14    9    8  -   -   1.2 9.9  41 2.71  15
   3.45  47.2  75.7 144.6  47.2  1.2   3.9  2.6 silty SAND to sandy SILT   120  3.0   25   16   17  58  45   -   -   22 2.29  16
   3.61  47.8  76.6 156.2  47.8  1.4   1.9  3.0 silty SAND to sandy SILT   120  3.0   26   16   17  58  45   -   -   24 2.33  16
   3.77  37.1  59.6 146.9  37.3  1.2   5.7  3.4 clayy SILT to silty CLAY   115  2.0   30   19   14  -   -   2.6 9.9  28 2.44  15
   3.94  99.5 159.6 175.8  99.6  1.1   4.5  1.1 clean SAND to silty SAND   125  5.0   32   20   29  82  47   -   -    8 1.79  16
   4.10 120.2 192.7 204.3 120.3  1.3   4.8  1.1 clean SAND to silty SAND   125  5.0   39   24   34  89  48   -   -    7 1.73  16
   4.27  91.0 146.0 164.6  91.1  1.0   2.3  1.1 clean SAND to silty SAND   125  5.0   29   18   27  79  47   -   -    9 1.83  16
   4.43  72.8 116.7 136.5  72.8  0.8   1.3  1.1 clean SAND to silty SAND   125  5.0   23   15   22  72  46   -   -   10 1.88  16
   4.59  57.7  92.6 109.9  57.8  0.5   2.9  0.9 clean SAND to silty SAND   125  5.0   19   12   17  64  44   -   -   10 1.90  16
   4.76  30.9  49.6  85.1  31.0  0.4   3.9  1.3 silty SAND to sandy SILT   120  3.0   17   10   11  44  41   -   -   20 2.22  16
   4.92  21.5  34.5   -    21.5  0.9   2.3  4.1 clayy SILT to silty CLAY   115  2.0   17   11    9  -   -   1.5 9.9  39 2.66  15
   5.09  34.0  54.5 114.4  34.0  0.8  -0.3  2.3 silty SAND to sandy SILT   120  3.0   18   11   12  47  41   -   -   24 2.34  16
   5.25  24.9  39.9 106.1  24.9  0.6  -1.0  2.5 clayy SILT to silty CLAY   115  2.0   20   12   10  -   -   1.7 9.9  30 2.48  15
   5.41  10.1  16.3   -    10.2  0.5   3.6  4.6 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  55 2.95  15
   5.58   8.1  13.0   -     8.2  0.5   5.2  6.2 silty CLAY to CLAY         115  1.5    9    5    4  -   -   0.6 7.8  66 3.11  15
   5.74   8.6  13.8   -     8.7  0.5   5.2  6.2 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 8.0  65 3.09  15
   5.91   8.7  14.0   -     8.9  0.5   8.8  6.5 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 7.9  66 3.10  15
   6.07  10.3  16.4   -    10.4  0.6   9.3  6.0 silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.2  60 3.03  15
   6.23  11.7  18.8   -    12.0  0.6  13.5  5.5 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.8 9.9  55 2.95  15
   6.40  12.0  19.2   -    12.2  0.6  14.2  5.6 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.8 9.9  55 2.95  15
   6.56  12.0  19.3   -    12.3  0.6  12.7  5.0 silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.8 9.9  53 2.92  15
   6.73  11.3  18.2   -    11.5  0.5   9.5  4.6 silty CLAY to CLAY         115  1.5   12    8    6  -   -   0.8 9.7  53 2.92  15
   6.89   8.5  13.6   -     8.7  0.5   9.7  5.9 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 7.1  65 3.09  15
   7.05   7.8  12.5   -     8.0  0.4  10.8  6.1 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 6.4  67 3.12  15
   7.22  11.4  18.2   -    11.6  0.3  11.4  3.1 clayy SILT to silty CLAY   115  2.0    9    6    5  -   -   0.8 9.4  46 2.81  15
   7.38   7.6  12.2   -     7.7  0.2   5.0  3.1 silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 6.1  55 2.95  15
   7.55   5.4   8.6   -     5.5  0.2   6.1  3.4 silty CLAY to CLAY         115  1.5    6    4    3  -   -   0.4 4.1  66 3.11  15
   7.71   4.8   7.7   -     4.9  0.1   7.9  3.3 silty CLAY to CLAY         115  1.5    5    3    3  -   -   0.3 3.6  69 3.15  15
   7.87   4.0   6.4   -     4.2  0.1   7.9  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 2.9  76 3.24  15
   8.04   3.7   6.0   -     3.9  0.1   8.7  3.4 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.6  78 3.26  15
   8.20   3.4   5.5   -     3.6  0.1   8.7  3.3 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 2.3  81 3.29  15
   8.37   3.2   5.1   -     3.3  0.1   8.2  3.7 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  86 3.35  15
   8.53   3.2   5.2   -     3.4  0.1   9.2  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  88 3.38  15
   8.69   3.2   5.2   -     3.4  0.1   8.9  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  89 3.39  15
   8.86   3.2   5.2   -     3.4  0.1   8.7  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 2.1  89 3.39  15
   9.02   3.0   4.8   -     3.2  0.1   8.8  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.9  91 3.42  15
   9.19   2.8   4.5   -     3.0  0.1   8.9  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.7  93 3.44  15
   9.35   2.8   4.4   -     2.9  0.1   8.9  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  95 3.46  15
   9.51   2.7   4.3   -     2.9  0.1   9.1  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  95 3.48  15
   9.68   2.8   4.4   -     3.0  0.1   9.3  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  95 3.47  15
   9.84   2.8   4.4   -     3.0  0.1   9.5  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  95 3.47  15
  10.01   2.7   4.4   -     2.9  0.1   9.8  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.47  15
  10.17   2.8   4.5   -     3.0  0.1  10.0  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  94 3.45  15
  10.34   2.8   4.4   -     3.0  0.1  10.3  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  95 3.46  15
  10.50   2.8   4.5   -     3.0  0.1  10.8  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  93 3.44  15
  10.66   2.9   4.7   -     3.1  0.1  11.1  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  92 3.43  15
  10.83   3.0   4.8   -     3.2  0.1  10.9  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  91 3.41  15
  10.99   3.0   4.8   -     3.2  0.1  11.1  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  91 3.42  15
  11.16   3.0   4.8   -     3.2  0.1  11.5  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  91 3.41  15
  11.32   3.0   4.8   -     3.2  0.1  11.8  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  92 3.43  15
  11.48   3.1   4.9   -     3.3  0.1  12.1  3.9 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.6  90 3.41  15
  11.65   2.9   4.7   -     3.2  0.1  12.0  4.3 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.5  94 3.45  15
  11.81   2.8   4.4   -     3.0  0.1  12.3  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.49  15
  11.98   2.7   4.3   -     2.9  0.1  12.6  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.51  15
  12.14   2.7   4.3   -     3.0  0.1  13.5  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.51  15
  12.30   2.6   4.2   -     2.9  0.1  14.0  4.6 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.53  15
  12.47   2.7   4.3   -     2.9  0.1  14.2  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.52  15
  12.63   2.7   4.3   -     2.9  0.1  14.4  4.5 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.52  15
  12.80   2.6   4.2   -     2.9  0.1  15.1  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.1 1.2  95 3.52  15
  12.96   2.7   4.4   -     3.0  0.1  15.4  4.4 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.2  95 3.51  15
  13.12   2.9   4.7   -     3.2  0.1  16.2  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.3  95 3.46  15
  13.29   3.1   5.0   -     3.5  0.1  16.9  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  91 3.42  15
  13.45   3.2   5.1   -     3.5  0.1  17.6  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  91 3.41  15
  13.62   3.2   5.1   -     3.5  0.1  18.0  4.0 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  91 3.42  15
  13.78   3.1   5.0   -     3.5  0.1  18.4  4.2 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  93 3.44  15
  13.94   3.2   5.1   -     3.6  0.1  19.0  4.1 silty CLAY to CLAY         115  1.5    3    2    2  -   -   0.2 1.4  92 3.42  15
  14.11   3.4   5.4   -     3.8  0.1  19.7  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  88 3.38  15
  14.27   3.4   5.5   -     3.8  0.1  20.6  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  87 3.37  15
  14.44   3.5   5.6   -     3.9  0.1  21.4  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.35  15
  14.60   3.5   5.6   -     3.9  0.1  22.0  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  86 3.35  15
  14.76   3.6   5.7   -     4.0  0.1  22.0  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.35  15
  14.93   3.6   5.8   -     4.1  0.1  22.9  4.1 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  87 3.37  15
  15.09   3.6   5.8   -     4.1  0.1  23.5  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.35  15
  15.26   3.6   5.7   -     4.0  0.1  23.7  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  87 3.36  15
  15.42   3.7   5.9   -     4.1  0.1  24.7  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  84 3.34  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 2
                Data File:    SDF(052).cpt                                                                                 Sounding ID:  CPT-06
                CPT Date:     5/1/2018 11:56:11 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58   3.6   5.8   -     4.1  0.1  24.8  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.34  15
  15.75   3.5   5.6   -     4.0  0.1  25.4  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  87 3.36  15
  15.91   3.4   5.5   -     4.0  0.1  26.4  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  88 3.38  15
  16.08   3.6   5.8   -     4.2  0.1  27.4  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  85 3.35  15
  16.24   3.7   5.9   -     4.3  0.1  27.9  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  84 3.34  15
  16.40   3.7   5.9   -     4.3  0.1  28.4  3.8 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  85 3.35  15
  16.57   3.7   5.9   -     4.3  0.1  29.4  3.7 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.5  85 3.34  15
  16.73   3.8   6.0   -     4.4  0.1  29.8  3.9 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.5  85 3.35  15
  16.90   3.8   6.0   -     4.4  0.1  30.0  3.4 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.5  83 3.32  15
  17.06   3.8   5.9   -     4.4  0.1  30.8  3.4 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.5  83 3.32  15
  17.23   3.7   5.7   -     4.3  0.1  29.7  3.6 silty CLAY to CLAY         115  1.5    4    2    2  -   -   0.2 1.4  86 3.36  15
  17.39   4.2   6.4   -     4.8  0.1  30.1  3.1 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.3 1.6  78 3.27  15
  17.55   3.9   5.9   -     4.5  0.1  30.5  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.4  85 3.34  15
  17.72   3.9   5.9   -     4.5  0.1  31.1  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.4  85 3.34  15
  17.88   4.0   6.0   -     4.6  0.1  31.3  3.6 silty CLAY to CLAY         115  1.5    4    3    2  -   -   0.2 1.5  84 3.34  15
  18.05   3.9   5.8   -     4.5  0.2  31.1  6.3 silty CLAY to CLAY         115  1.5    4    3    3  -   -   0.2 1.4  95 3.49  15
  18.21   4.2   6.3   -     4.8  0.3  30.8  9.4 Organic SOILS - Peats      100  1.0    6    4    3  -   -   0.4 1.6  95 3.55  10
  18.37   5.1   7.6   -     5.6  0.4  21.8  9.9 Organic SOILS - Peats      100  1.0    8    5    3  -   -   0.5 2.0  95 3.49  10
  18.54   5.8   8.5   -     6.1  0.5  15.2  9.9 Organic SOILS - Peats      100  1.0    8    6    4  -   -   0.5 2.3  93 3.44  10
  18.70   6.0   8.7   -     6.2  0.6  11.8  9.9 Organic SOILS - Peats      100  1.0    9    6    4  -   -   0.6 2.4  92 3.43  10
  18.87   6.1   8.9   -     6.4  0.6  14.7  9.9 Organic SOILS - Peats      100  1.0    9    6    4  -   -   0.6 2.4  92 3.42  10
  19.03   6.2   9.0   -     6.5  0.6  13.7  9.9 Organic SOILS - Peats      100  1.0    9    6    4  -   -   0.6 2.5  91 3.42  10
  19.19   6.5   9.3   -     6.7  0.6  14.4  9.9 silty CLAY to CLAY         115  1.5    6    4    4  -   -   0.4 2.6  90 3.40  15
  19.36   6.9   9.9   -     7.2  0.6  15.9  9.9 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.4 2.7  88 3.38  15
  19.52   7.3  10.4   -     7.6  0.7  14.6  9.9 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 2.9  86 3.36  15
  19.69   7.8  11.0   -     8.0  0.7  12.8  9.9 silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 3.1  84 3.34  15
  19.85   8.7  12.3   -     9.0  0.7  15.1  9.6 silty CLAY to CLAY         115  1.5    8    6    5  -   -   0.6 3.5  80 3.29  15
  20.01   9.4  13.2   -     9.7  0.8  13.6  9.2 silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 3.8  77 3.25  15
  20.18  10.1  14.0   -    10.4  0.8  15.6  9.1 silty CLAY to CLAY         115  1.5    9    7    5  -   -   0.7 4.1  75 3.22  15
  20.34  10.7  14.8   -    11.0  0.9  15.4  9.0 silty CLAY to CLAY         115  1.5   10    7    5  -   -   0.7 4.4  73 3.20  15
  20.51  11.4  15.7   -    11.7  0.9  14.0  8.6 silty CLAY to CLAY         115  1.5   10    8    6  -   -   0.8 4.6  70 3.17  15
  20.67  12.1  16.5   -    12.4  0.9  15.1  8.1 silty CLAY to CLAY         115  1.5   11    8    6  -   -   0.8 4.9  68 3.13  15
  20.83  13.0  17.6   -    13.3  0.9  16.0  7.7 silty CLAY to CLAY         115  1.5   12    9    6  -   -   0.9 5.3  65 3.09  15
  21.00  14.7  19.8   -    15.0  1.0  17.9  7.1 silty CLAY to CLAY         115  1.5   13   10    6  -   -   1.0 6.0  60 3.03  15
  21.16  17.5  23.5   -    17.8  0.9  18.9  5.4 silty CLAY to CLAY         115  1.5   16   12    7  -   -   1.2 7.2  51 2.89  15
  21.33  20.9  27.9   -    21.3  0.9  23.0  4.5 silty CLAY to CLAY         115  1.5   19   14    8  -   -   1.4 8.7  45 2.78  15
  21.49  19.8  26.3   -    20.2  0.9  19.8  4.6 silty CLAY to CLAY         115  1.5   18   13    7  -   -   1.3 8.1  46 2.81  15
  21.65  20.0  26.4   -    20.4  1.0  18.2  5.3 silty CLAY to CLAY         115  1.5   18   13    8  -   -   1.4 8.2  49 2.85  15
  21.82  20.1  26.3   -    20.8  1.1  37.0  5.6 silty CLAY to CLAY         115  1.5   18   13    8  -   -   1.4 8.1  50 2.86  15
  21.98  20.7  27.0   -    21.2  1.1  23.3  5.7 silty CLAY to CLAY         115  1.5   18   14    8  -   -   1.4 8.4  50 2.86  15
  22.15  20.1  26.1   -    20.8  1.1  34.7  6.0 silty CLAY to CLAY         115  1.5   17   13    8  -   -   1.4 8.1  51 2.89  15
  22.31  20.9  27.0   -    21.8  1.1  45.0  5.5 silty CLAY to CLAY         115  1.5   18   14    8  -   -   1.4 8.4  49 2.85  15
  22.47  25.8  33.1   -    26.8  1.1  50.4  4.5 silty CLAY to CLAY         115  1.5   22   17    9  -   -   1.8 9.9  42 2.72  15
  22.64  25.1  32.0   -    25.6  1.1  25.9  4.6 silty CLAY to CLAY         115  1.5   21   17    9  -   -   1.7 9.9  43 2.74  15
  22.80  26.3  33.3   -    26.7  1.2  24.4  4.7 silty CLAY to CLAY         115  1.5   22   18    9  -   -   1.8 9.9  42 2.73  15
  22.97  24.0  30.3   -    24.5  1.1  26.3  5.0 silty CLAY to CLAY         115  1.5   20   16    9  -   -   1.6 9.4  45 2.78  15
  23.13  27.7  34.8   -    28.3  1.1  29.2  4.1 clayy SILT to silty CLAY   115  2.0   17   14    9  -   -   1.9 9.9  39 2.67  15
  23.30  23.2  29.0   -    23.5  1.1  18.6  4.8 silty CLAY to CLAY         115  1.5   19   15    8  -   -   1.6 9.0  45 2.79  15
  23.46  20.6  25.6   -    21.5  1.2  44.0  6.0 silty CLAY to CLAY         115  1.5   17   14    8  -   -   1.4 7.9  52 2.89  15
  23.62  27.4  33.8   -    28.5  1.2  56.2  4.6 silty CLAY to CLAY         115  1.5   23   18    9  -   -   1.9 9.9  41 2.72  15
  23.79  26.1  32.0   -    26.5  1.1  23.1  4.6 silty CLAY to CLAY         115  1.5   21   17    9  -   -   1.8 9.9  43 2.74  15
  23.95  23.3  28.5   -    24.0  1.1  33.4  4.8 silty CLAY to CLAY         115  1.5   19   16    8  -   -   1.6 8.9  45 2.79  15
  24.12  20.1  24.5   -    20.9  1.1  38.4  5.6 silty CLAY to CLAY         115  1.5   16   13    7  -   -   1.4 7.5  51 2.89  15
  24.28  19.6  23.8   -    20.2  1.0  26.6  5.3 silty CLAY to CLAY         115  1.5   16   13    7  -   -   1.3 7.3  51 2.88  15
  24.44  17.3  20.9   -    17.6  0.9  13.5  5.6 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.3  55 2.94  15
  24.61  18.0  21.6   -    18.4  0.7  16.3  4.4 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.6  50 2.86  15
  24.77  16.7  19.9   -    17.1  0.7  21.3  4.5 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 6.0  52 2.90  15
  24.94  15.9  18.8   -    16.4  0.7  24.5  4.8 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.7  54 2.93  15
  25.10  16.0  18.8   -    16.5  0.7  24.4  4.8 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.7  54 2.94  15
  25.26  16.2  19.0   -    16.7  0.7  26.8  4.5 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.7  53 2.92  15
  25.43  17.8  20.8   -    18.1  0.7  17.2  4.1 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.3  49 2.86  15
  25.59  15.2  17.7   -    15.6  0.7  18.2  5.1 silty CLAY to CLAY         115  1.5   12   10    6  -   -   1.0 5.3  57 2.98  15
  25.76  16.8  19.4   -    17.3  0.8  25.6  5.2 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.8  55 2.95  15
  25.92  18.0  20.7   -    18.3  0.8  19.1  5.0 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.2  53 2.91  15
  26.08  18.6  21.2   -    18.9  0.8  15.2  4.8 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.4  51 2.89  15
  26.25  18.4  21.0   -    19.0  0.7  29.4  4.4 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.4  50 2.87  15
  26.41  18.5  20.9   -    19.1  0.8  33.2  4.5 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.3  51 2.88  15
  26.58  18.3  20.6   -    19.0  0.7  36.4  4.2 silty CLAY to CLAY         115  1.5   14   12    6  -   -   1.2 6.2  50 2.87  15
  26.74  17.9  20.1   -    18.7  0.8  41.4  4.6 silty CLAY to CLAY         115  1.5   13   12    6  -   -   1.2 6.1  52 2.90  15
  26.90  17.4  19.5   -    18.2  0.8  41.7  5.1 silty CLAY to CLAY         115  1.5   13   12    6  -   -   1.2 5.8  55 2.94  15
  27.07  18.0  20.0   -    18.7  0.9  34.8  5.3 silty CLAY to CLAY         115  1.5   13   12    6  -   -   1.2 6.0  55 2.94  15
  27.23  17.1  19.0   -    17.6  0.9  25.0  5.6 silty CLAY to CLAY         115  1.5   13   11    6  -   -   1.1 5.7  57 2.98  15
  27.40  16.2  17.9   -    16.8  0.8  26.4  5.7 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.3  59 3.01  15
  27.56  16.2  17.7   -    16.8  0.8  33.4  5.7 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.3  59 3.00  15
  27.72  18.2  19.9   -    19.2  0.8  47.3  4.6 silty CLAY to CLAY         115  1.5   13   12    6  -   -   1.2 6.0  52 2.91  15
  27.89  16.7  18.1   -    17.2  0.7  24.4  4.7 silty CLAY to CLAY         115  1.5   12   11    6  -   -   1.1 5.4  55 2.94  15
  28.05  14.1  15.3   -    14.6  0.5  22.7  4.3 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.5  58 2.99  15
  28.22  12.5  13.5   -    12.9  0.5  19.6  4.6 silty CLAY to CLAY         115  1.5    9    8    4  -   -   0.8 3.9  62 3.05  15
  28.38  11.3  12.1   -    11.7  0.4  21.5  4.5 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.4  65 3.09  15
  28.54  11.3  12.0   -    11.8  0.4  28.1  4.6 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.4  65 3.09  15
  28.71  10.8  11.5   -    11.3  0.4  24.2  4.8 silty CLAY to CLAY         115  1.5    8    7    4  -   -   0.7 3.2  67 3.13  15
  28.87  10.6  11.2   -    11.2  0.4  29.3  4.7 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 3.1  68 3.13  15
  29.04  11.6  12.2   -    12.2  0.5  30.2  4.7 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  65 3.10  15
  29.20  12.9  13.4   -    13.5  0.5  33.6  4.7 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.8 3.9  62 3.06  15
  29.36  13.8  14.4   -    14.4  0.6  29.0  4.8 silty CLAY to CLAY         115  1.5   10    9    5  -   -   0.9 4.2  61 3.03  15
  29.53  14.4  15.0   -    15.0  0.6  29.7  4.8 silty CLAY to CLAY         115  1.5   10   10    5  -   -   1.0 4.4  60 3.02  15
  29.69  13.7  14.1   -    14.2  0.6  27.7  5.1 silty CLAY to CLAY         115  1.5    9    9    5  -   -   0.9 4.1  63 3.06  15
  29.86  13.1  13.5   -    13.5  0.6  20.7  5.6 silty CLAY to CLAY         115  1.5    9    9    5  -   -   0.9 3.9  66 3.10  15
  30.02  11.9  12.2   -    12.4  0.6  23.9  6.1 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  70 3.17  15
  30.19  11.8  12.0   -    12.3  0.6  24.2  6.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  71 3.18  15
  30.35  11.6  11.7   -    12.0  0.6  23.6  5.8 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.7 3.3  71 3.17  15
  30.51  12.3  12.4   -    12.8  0.5  28.5  5.0 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.5  66 3.11  15
  30.68  13.7  13.7   -    14.2  0.5  28.8  3.8 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.9 3.9  58 2.99  15
  30.84  12.9  12.9   -    13.4  0.5  27.5  4.2 silty CLAY to CLAY         115  1.5    9    9    4  -   -   0.8 3.7  62 3.05  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 3
                Data File:    SDF(052).cpt                                                                                 Sounding ID:  CPT-06
                CPT Date:     5/1/2018 11:56:11 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
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 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01  12.2  12.2   -    12.7  0.4  24.2  4.2 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.4  63 3.07  15
  31.17  11.9  11.8   -    12.3  0.4  21.8  3.8 silty CLAY to CLAY         115  1.5    8    8    4  -   -   0.8 3.3  62 3.06  15
  31.33   9.9   9.8   -    10.3  0.3  19.5  4.1 silty CLAY to CLAY         115  1.5    7    7    3  -   -   0.6 2.6  70 3.16  15
  31.50   8.9   8.8   -     9.3  0.3  21.0  4.3 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.3  74 3.22  15
  31.66   8.6   8.5   -     9.1  0.3  25.7  4.7 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.2  77 3.25  15
  31.83   8.8   8.6   -     9.4  0.3  29.2  4.1 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.5 2.2  74 3.21  15
  31.99   7.8   7.6   -     8.2  0.3  21.1  4.5 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.9  81 3.29  15
  32.15   6.8   6.5   -     7.2  0.2  24.4  4.9 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.4 1.6  88 3.39  15
  32.32   6.3   6.1   -     6.8  0.2  26.2  4.6 silty CLAY to CLAY         115  1.5    4    4    3  -   -   0.4 1.4  90 3.41  15
  32.48   6.4   6.2   -     6.9  0.2  26.4  3.7 silty CLAY to CLAY         115  1.5    4    4    3  -   -   0.4 1.4  85 3.35  15
  32.65   6.3   6.1   -     6.8  0.2  26.2  3.4 silty CLAY to CLAY         115  1.5    4    4    2  -   -   0.4 1.4  84 3.34  15
  32.81   6.0   5.7   -     6.6  0.2  28.0  3.8 silty CLAY to CLAY         115  1.5    4    4    2  -   -   0.4 1.3  89 3.39  15
  32.97   6.9   6.6   -     7.6  0.2  31.3  3.5 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.4 1.6  81 3.30  15
  33.14   7.7   7.3   -     8.4  0.2  34.9  4.1 silty CLAY to CLAY         115  1.5    5    5    3  -   -   0.5 1.8  80 3.29  15
  33.30   9.0   8.5   -     9.7  0.3  37.9  4.4 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  76 3.24  15
  33.47  10.3   9.7   -    11.0  0.4  35.4  4.3 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.6  71 3.17  15
  33.63  10.8  10.1   -    11.5  0.4  34.9  4.4 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  70 3.16  15
  33.79  10.6   9.8   -    11.3  0.4  35.4  5.0 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.6  73 3.20  15
  33.96  10.8  10.0   -    11.5  0.4  36.0  4.9 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  72 3.19  15
  34.12  10.8  10.0   -    11.5  0.4  33.1  5.1 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  73 3.20  15
  34.29  10.4   9.5   -    11.0  0.4  32.7  5.3 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.5  75 3.23  15
  34.45  10.2   9.3   -    10.8  0.4  30.4  5.4 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.6 2.5  77 3.25  15
  34.61   9.1   8.2   -     9.6  0.4  28.0  6.0 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.1  83 3.33  15
  34.78   8.9   8.0   -     9.5  0.4  32.6  5.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 2.1  83 3.32  15
  34.94  10.4   9.4   -    11.1  0.4  38.4  4.5 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  73 3.20  15
  35.11  11.1  10.0   -    11.9  0.4  40.2  4.1 silty CLAY to CLAY         115  1.5    7    7    4  -   -   0.7 2.7  69 3.15  15
  35.27  12.1  10.9   -    12.7  0.4  29.3  4.0 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.0  66 3.10  15
  35.43  11.7  10.4   -    12.3  0.4  32.0  4.1 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.8  67 3.13  15
  35.60  10.7   9.5   -    11.4  0.5  36.7  5.5 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.5  76 3.24  15
  35.76  11.6  10.2   -    12.4  0.5  44.8  5.0 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.7 2.8  72 3.19  15
  35.93  12.4  10.9   -    13.1  0.5  36.3  4.5 silty CLAY to CLAY         115  1.5    7    8    4  -   -   0.8 3.0  68 3.14  15
  36.09  11.1   9.7   -    11.7  0.4  34.9  5.0 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.6  74 3.21  15
  36.26   9.5   8.4   -    10.4  0.5  43.7  7.1 silty CLAY to CLAY         115  1.5    6    6    3  -   -   0.6 2.2  87 3.37  15
  36.42  10.8   9.5   -    11.9  0.5  54.4  5.4 silty CLAY to CLAY         115  1.5    6    7    4  -   -   0.7 2.5  76 3.24  15
  36.58  18.4  16.0   -    19.4  0.5  46.3  2.8 silty CLAY to CLAY         115  1.5   11   12    5  -   -   1.2 4.7  49 2.86  15
  36.75  13.3  11.5   -    13.6  0.5  17.5  4.1 silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.2  65 3.09  15
  36.91  16.4  14.1   -    16.9  0.3  29.2  2.2 clayy SILT to silty CLAY   115  2.0    7    8    4  -   -   1.1 4.1  49 2.84  15
  37.08  15.5  13.3   -    15.8  0.3  16.6  2.1 clayy SILT to silty CLAY   115  2.0    7    8    4  -   -   1.0 3.8  49 2.86  15
  37.24  11.0   9.4   -    11.5  0.3  25.5  3.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.5  66 3.10  15
  37.40   8.9   7.6   -     9.7  0.2  38.9  3.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.9  76 3.23  15
  37.57   9.1   7.7   -     9.9  0.2  38.9  3.5 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.9  75 3.22  15
  37.73   8.9   7.6   -     9.9  0.3  48.5  4.0 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.9  79 3.27  15
  37.90   9.7   8.2   -    10.6  0.3  45.1  4.4 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.1  77 3.25  15
  38.06  10.7   9.0   -    11.6  0.3  42.8  3.0 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.4  67 3.12  15
  38.22  10.0   8.4   -    10.7  0.2  37.6  2.8 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.2  68 3.13  15
  38.39   8.5   7.1   -     9.3  0.2  41.6  3.0 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.7  76 3.23  15
  38.55   7.8   6.5   -     8.6  0.2  42.0  3.3 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  81 3.30  15
  38.72   7.6   6.3   -     8.4  0.2  42.8  3.4 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  83 3.32  15
  38.88   7.6   6.3   -     8.4  0.2  44.7  3.6 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.4 1.5  84 3.34  15
  39.04   7.6   6.3   -     8.5  0.2  44.7  3.6 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  84 3.34  15
  39.21   7.5   6.1   -     8.3  0.2  43.9  3.7 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.4 1.4  85 3.35  15
  39.37   7.2   5.9   -     8.1  0.2  45.9  3.8 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.4 1.3  88 3.39  15
  39.54   7.4   6.0   -     8.3  0.2  46.6  3.8 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.4 1.4  87 3.37  15
  39.70   7.5   6.1   -     8.5  0.2  48.5  3.9 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.4 1.4  87 3.37  15
  39.86   7.7   6.2   -     8.6  0.2  49.3  4.4 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.4  89 3.39  15
  40.03   8.0   6.4   -     8.9  0.3  47.5  4.8 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  89 3.39  15
  40.19   8.0   6.4   -     9.0  0.3  48.0  5.0 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  90 3.40  15
  40.36   8.0   6.4   -     8.9  0.3  44.7  4.7 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  89 3.39  15
  40.52   8.0   6.4   -     9.0  0.2  47.8  3.9 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  85 3.35  15
  40.68   7.9   6.2   -     8.8  0.2  50.3  3.3 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.5 1.4  83 3.32  15
  40.85   7.8   6.2   -     8.8  0.2  51.6  3.2 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.5 1.4  83 3.32  15
  41.01   7.8   6.1   -     8.8  0.2  53.0  3.5 silty CLAY to CLAY         115  1.5    4    5    2  -   -   0.5 1.4  85 3.34  15
  41.18   8.0   6.3   -     9.0  0.2  53.2  3.9 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  86 3.35  15
  41.34   8.0   6.3   -     9.1  0.3  56.3  4.7 silty CLAY to CLAY         115  1.5    4    5    3  -   -   0.5 1.5  90 3.40  15
  41.50   9.3   7.3   -    10.4  0.3  53.5  4.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  83 3.32  15
  41.67  10.3   8.0   -    11.2  0.4  49.1  4.8 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  80 3.29  15
  41.83  10.7   8.3   -    11.6  0.4  47.3  4.9 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  79 3.28  15
  42.00  10.8   8.3   -    11.7  0.4  47.3  5.1 silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.1  80 3.28  15
  42.16  10.3   7.9   -    11.1  0.4  41.8  5.2 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.0  82 3.31  15
  42.32  10.0   7.7   -    10.8  0.4  42.4  5.0 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  83 3.32  15
  42.49   9.4   7.2   -    10.2  0.4  41.0  5.1 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  85 3.35  15
  42.65   8.9   6.8   -     9.8  0.4  44.8  5.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.6  90 3.40  15
  42.82   9.3   7.1   -    10.3  0.4  48.7  5.8 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  89 3.39  15
  42.98  10.2   7.7   -    11.1  0.4  46.9  5.4 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  84 3.34  15
  43.15  10.2   7.7   -    11.0  0.4  41.8  5.2 silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 1.9  83 3.33  15
  43.31   9.6   7.2   -    10.5  0.3  47.2  4.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.8  85 3.34  15
  43.47   9.2   6.9   -    10.1  0.3  46.8  4.9 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  86 3.36  15
  43.64   9.0   6.7   -    10.0  0.3  49.8  4.6 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.6  87 3.36  15
  43.80   8.3   6.2   -     9.3  0.3  48.8  5.1 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.4  92 3.43  15
  43.97   9.1   6.8   -    10.1  0.3  49.9  4.3 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.5 1.6  85 3.34  15
  44.13   8.6   6.4   -     9.7  0.3  52.6  5.1 silty CLAY to CLAY         115  1.5    4    6    3  -   -   0.5 1.5  91 3.41  15
  44.29   9.6   7.1   -    10.7  0.4  57.7  5.6 silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 1.7  88 3.38  15
  44.46  11.6   8.6   -    12.8  0.5  62.2  5.0 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.7 2.2  79 3.27  15
  44.62  12.9   9.5   -    14.1  0.5  60.0  5.3 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.5  76 3.24  15
  44.79  13.2   9.7   -    14.5  0.5  62.6  5.1 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.6  75 3.22  15
  44.95  13.9  10.2   -    15.3  0.6  71.7  5.0 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.7  73 3.20  15
  45.11  14.9  10.8   -    16.3  0.7  69.1  5.3 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  71 3.18  15
  45.28  15.1  10.9   -    16.1  0.7  51.8  5.7 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.0  73 3.20  15
  45.44  14.7  10.6   -    15.4  0.7  38.6  5.8 silty CLAY to CLAY         115  1.5    7   10    4  -   -   0.9 2.9  74 3.21  15
  45.61  13.0   9.4   -    13.7  0.7  36.6  6.4 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.5  81 3.29  15
  45.77  11.9   8.6   -    12.7  0.7  38.3  7.1 silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.7 2.2  86 3.36  15
  45.93  12.7   9.1   -    13.5  0.7  38.7  6.8 silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.8 2.4  83 3.32  15
  46.10  13.6   9.7   -    14.4  0.7  37.1  6.7 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.9 2.6  80 3.29  15
  46.26  13.0   9.2   -    13.6  0.7  33.6  7.3 silty CLAY to CLAY         115  1.5    6    9    4  -   -   0.8 2.4  84 3.33  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 
 
 
 

Sheetpile Wall at WBSD Property
 
                Project ID:   BAGG Engineering                                                                                          Page: 4
                Data File:    SDF(052).cpt                                                                                 Sounding ID:  CPT-06
                CPT Date:     5/1/2018 11:56:11 AM                                                                     Project No:  FREYE-18-01
                GW During Test:   6 ft                                                                                       Cone/Rig:  DDG1418
                

   .      .     *     .     *    .     .    .             *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %        Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  15.7  11.2   -    16.6  0.7  42.3  5.6 silty CLAY to CLAY         115  1.5    7   10    4  -   -   1.0 3.1  72 3.19  15
  46.59  16.0  11.3   -    17.1  0.8  55.7  5.8 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.0 3.1  72 3.19  15
  46.75  17.3  12.2   -    18.4  0.8  56.0  5.5 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.1 3.4  68 3.14  15
  46.92  17.5  12.3   -    18.6  0.8  54.1  5.7 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.1 3.4  69 3.15  15
  47.08  16.8  11.8   -    17.8  0.9  50.4  6.1 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.3  72 3.19  15
  47.25  16.6  11.6   -    17.4  0.8  39.9  5.7 silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.2  71 3.17  15
  47.41  14.1   9.8   -    14.7  0.7  33.0  6.3 silty CLAY to CLAY         115  1.5    7    9    4  -   -   0.9 2.6  78 3.27  15
  47.57  12.9   9.0   -    13.6  0.6  36.1  5.8 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  80 3.29  15
  47.74  11.8   8.2   -    12.5  0.5  38.0  5.6 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.1  83 3.32  15
  47.90  11.6   8.0   -    12.5  0.5  44.9  5.4 silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.0  82 3.32  15
  48.07  12.4   8.5   -    13.4  0.5  49.6  5.5 silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.2  81 3.30  15
  48.23  16.3  11.2   -    17.4  0.6  55.0  4.2 silty CLAY to CLAY         115  1.5    7   11    4  -   -   1.0 3.1  66 3.11  15
  48.39  19.7  13.5   -    20.4  0.5  40.1  3.0 silty CLAY to CLAY         115  1.5    9   13    4  -   -   1.3 3.8  55 2.95  15
  48.56  18.4  12.5   -    18.6  0.4  12.4  2.8 silty CLAY to CLAY         115  1.5    8   12    4  -   -   1.2 3.5  56 2.96  15
  48.72  14.5   9.9   -    15.3  0.4  42.8  3.3 silty CLAY to CLAY         115  1.5    7   10    3  -   -   0.9 2.6  66 3.10  15
  48.89  14.8  10.0   -    16.0  0.3  60.8  2.8 silty CLAY to CLAY         115  1.5    7   10    3  -   -   0.9 2.7  62 3.06  15
  49.05  14.5   9.8   -    15.3  0.3  40.2  2.7 silty CLAY to CLAY         115  1.5    7   10    3  -   -   0.9 2.6  63 3.06  15
  49.22  14.2   9.6   -    15.1  0.3  44.6  2.8 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.9 2.5  64 3.07  15
  49.38  13.3   8.9   -    14.2  0.3  48.1  3.1 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  68 3.13  15
  49.54  13.3   8.9   -    14.3  0.3  48.9  3.0 silty CLAY to CLAY         115  1.5    6    9    3  -   -   0.8 2.3  67 3.12  15
  49.71  14.3   9.5   -    15.3  0.4  50.9  3.1 silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.5  66 3.11  15
  49.87  15.0  10.0   -    15.9  0.4  48.5  3.1 silty CLAY to CLAY         115  1.5    7   10    3  -   -   1.0 2.7  64 3.08  15
  50.04  16.2  10.8   -    17.3  0.3  54.5  2.5 silty CLAY to CLAY         115  1.5    7   11    3  -   -   1.0 2.9  59 3.00  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                               Middle Earth Geo Testing



 

 

 

 

 

 

 

APPENDIX B 

SUBSURFACE AND LABORATORY DATA 

By DCM Consulting, Inc. 

And Cooper Testing Laboratory 

 













































Job No.: Boring: Run By: MD

Client: Sample: Reduced: PJ

Project: Depth, ft.: Checked: PJ/DC

Soil Type: Date: 12/8/2020

Assumed Gs 2.6 Initial Final

105.6 72.8

42.9 56.1

2.788 1.892

98.5 100.0

Void Ratio:

% Saturation:

Dry Density, pcf:

 Moisture %:

B-11

4

9(Tip-3")FREYE-18-01

BAGG Engineers

011-883

Greenish Gray CLAY w/ organics (Bay Mud)
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Effective Stress, psf

Strain-Log-P Curve

Consolidation Test
ASTM D2435

Remarks: 



CTL # Date: JC

Client: Project:

Remarks:

Chloride pH Sulfide Moisture

As Rec. Min Sat. mg/kg mg/kg % Qualitative At Test

Dry Wt. Dry Wt. Dry Wt. EH (mv) At Test by Lead %

Boring Sample, No. Depth, ft. ASTM G57 Cal 643 ASTM G57 ASTM D4327 ASTM D4327 ASTM D4327 ASTM G51 ASTM G200 Temp °C Acetate Paper ASTM D2216

B-11 2C 1-4 - - 266 2,610 355 0.0355 5.0 495 15 - 20.0 Dark Yellowish Brown Clayey SAND

B-11 5A 13.5 - - 59 16,389 52 0.0052 8.2 247 15 - 95.1 Dark Greenish Gray CLAY w/ Sand

B-11 9A 27.5 - - 126 4,535 725 0.0725 7.5 513 16 - 21.4 Olive Sandy CLAY

Soil Visual Description 

011-883

Proposed Sheetpile Flood Wall

Sample Location or ID Sulfate ORP

Tested By:

Corrosivity Tests Summary

(Redox)

PJ

FREYE-18-01

Resistivity @ 15.5 °C (Ohm-cm)

Proj. No:

Checked:12/2/2020

BAGG



Job No: Boring: Date: 12/09/20

Client: Sample: By: MD/PJ

Project: Depth, ft.: 1.5 Remolded:

B: = >0.95

Cell: Bottom Top Avg. Sigma3 5

84 79 79 5

Date Minutes Head, (in) K,cm/sec

12/3/2020 0.00 12.50 Start of Test

12/3/2020 10.00 11.90 6.0E-06

12/3/2020 20.00 11.35 5.9E-06

12/3/2020 31.00 10.70 6.2E-06

12/3/2020 42.00 10.25 5.8E-06

12/3/2020 52.00 9.75 5.9E-06

12/3/2020 63.00 9.30 5.8E-06

6.E-06 cm/sec

Sample Data: Initial (As-Received) Final (At-Test)

Height, in 2.50 2.42

Diameter, in 2.41 2.40

Area, in2 4.54 4.52

Volume in3 11.35 10.95

Total Volume, cc 186.0 179.4

Volume Solids, cc 113.5 113.5

Volume Voids, cc 72.5 65.9

Void Ratio 0.6 0.6

Total Porosity, % 39.0 36.7

Air-Filled Porosity (θa),% 17.7 0.9

Water-Filled Porosity (θw),% 21.3 35.8

Saturation, % 54.6 97.6

Specific Gravity 2.70 Assumed 2.70

Wet Weight, gm 346.1 370.8

Dry Weight, gm 306.5 306.5

Tare, gm 0.00 0.00

Moisture, % 12.9 21.0

Wet Bulk Density, pcf 116.1 129.0

Dry Bulk Density, pcf 102.8 106.6

Wet Bulk Dens.ρb, (g/cm
3
) 1.86 2.07

Dry Bulk Dens.ρb, (g/cm
3
) 1.65 1.71

Remarks:  

011-883 B-11

BAGG Engineers 1B

FREYE-18-01

Visual Classification: Olive Brown Silty SAND

Average Hydraulic Conductivity:

Max Hydraulic Gradient: =

Max Sample Pressures, psi: ("B" is an indication of saturation)

Hydraulic Conductivity
ASTM D 5084

Method C: Falling Head Rising Tailwater
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Job No: Boring: Date: 12/15/20

Client: Sample: By: MD/PJ

Project: Depth, ft.: 9 Remolded:

B: = >0.95

Cell: Bottom Top Avg. Sigma3 15

53.5 49 48 5

Date Minutes Head, (in) K,cm/sec

12/9/2020 0.00 50.42 Start of Test

12/9/2020 501.00 49.69 3.7E-08

12/10/2020 1446.00 48.39 3.9E-08

12/10/2020 1942.00 47.64 3.8E-08

12/11/2020 2956.00 46.39 3.9E-08

4.E-08 cm/sec

Sample Data: Initial (As-Received) Final (At-Test)

Height, in 3.56 3.43

Diameter, in 2.85 2.76

Area, in2 6.36 5.96

Volume in3 22.63 20.45

Total Volume, cc 370.9 335.1

Volume Solids, cc 96.0 96.0

Volume Voids, cc 274.9 239.1

Void Ratio 2.9 2.5

Total Porosity, % 74.1 71.3

Air-Filled Porosity (θa),% 1.2 0.6

Water-Filled Porosity (θw),% 72.9 70.7

Saturation, % 98.4 99.1

Specific Gravity 2.70 Assumed 2.70

Wet Weight, gm 529.7 496.2

Dry Weight, gm 259.2 259.2

Tare, gm 0.00 0.00

Moisture, % 104.4 91.4

Wet Bulk Density, pcf 89.1 92.4

Dry Bulk Density, pcf 43.6 48.3

Wet Bulk Dens.ρb, (g/cm
3
) 1.43 1.48

Dry Bulk Dens.ρb, (g/cm
3
) 0.70 0.77

Remarks:  

011-883 B-11

BAGG Engineers 4

FREYE-18-01

Visual Classification: Greenish Gray CLAY w/ organics (Bay Mud)

Average Hydraulic Conductivity:

Max Hydraulic Gradient: =

Max Sample Pressures, psi: ("B" is an indication of saturation)

Hydraulic Conductivity
ASTM D 5084

Method C: Falling Head Rising Tailwater
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Job No: Boring: Date: 12/09/20

Client: Sample: By: MD/PJ

Project: Depth, ft.: 32 Remolded:

B: = >0.95

Cell: Bottom Top Avg. Sigma3 28

83.5 49.5 47.5 35

Date Minutes Head, (in) K,cm/sec

12/2/2020 0.00 70.38 Start of Test

12/3/2020 1494.00 70.08 3.5E-09

12/4/2020 2943.00 69.78 3.6E-09

12/5/2020 4081.00 69.58 3.4E-09

12/6/2020 5440.00 69.38 3.2E-09

12/7/2020 7303.00 69.18 2.9E-09

<1.E-08 cm/sec

Sample Data: Initial (As-Received) Final (At-Test)

Height, in 2.51 2.53

Diameter, in 2.42 2.43

Area, in2 4.58 4.64

Volume in3 11.49 11.73

Total Volume, cc 188.3 192.3

Volume Solids, cc 117.0 117.0

Volume Voids, cc 71.2 75.3

Void Ratio 0.6 0.6

Total Porosity, % 37.8 39.1

Air-Filled Porosity (θa),% 0.4 0.4

Water-Filled Porosity (θw),% 37.4 38.8

Saturation, % 98.9 99.1

Specific Gravity 2.70 Assumed 2.70

Wet Weight, gm 386.4 390.5

Dry Weight, gm 315.9 315.9

Tare, gm 0.00 0.00

Moisture, % 22.3 23.6

Wet Bulk Density, pcf 128.1 126.7

Dry Bulk Density, pcf 104.7 102.5

Wet Bulk Dens.ρb, (g/cm
3
) 2.05 2.03

Dry Bulk Dens.ρb, (g/cm
3
) 1.68 1.64

Remarks:  

011-883 B-11

BAGG Engineers 10B

FREYE-18-01

Visual Classification: Olive Sandy CLAY

Average Hydraulic Conductivity:

Max Hydraulic Gradient: =

Max Sample Pressures, psi: ("B" is an indication of saturation)

Hydraulic Conductivity
ASTM D 5084

Method C: Falling Head Rising Tailwater
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Cooper Testing Labs, Inc.

937 Commercial Street

Palo Alto, CA 94303

1 2 3 4

Moisture % 91.3

Dry Den,pcf 46.2

Void Ratio 2.652

Saturation % 92.9

Height in 6.00

Diameter in 2.87

Cell psi 2.9

Strain % 6.05

Deviator, ksf 0.871

Rate %/min 1.00

in/min 0.060

Job No.:

Client:

Project:

Boring: B-11

Sample: 4

Depth ft: 9(Tip-4")

Sample #

1

2

3

4

Note: Strengths are picked at the peak deviator stress or 15% strain 

which ever occurs first per ASTM D2850.

Remarks:  

Sample Data

Visual Soil Description

Greenish Gray CLAY w/ organics (Bay Mud) 

011-883

BAGG Engineers

FREYE-18-01
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Unconsolidated-Undrained Triaxial Test
ASTM D2850



 

 

 

 

 

 

 

APPENDIX C 

PLOTS OF SLOPE STABILITY 

ANALYSES 

 





































Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.
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Date:  May 10, 2023         
File No.  File No. 20-648.1 
 
To:   Ms. Lorraine Htoo, PE - Freyer & Laureta, Inc. 
 
Subject: GEOTECHNICAL MEMORANDUM 

WBSD Flow Equalization and Resource Recovery Facility Improvements Project 
 Menlo Park, California 

 
Crawford & Associates, Inc (Crawford) is pleased to submit this Geotechnical Memorandum 
(Memo) for the West Bay Sanitary District (WBSD) Flow Equalization and Resource Recovery 
Facility Improvements Project in Menlo Park, California. We prepared this Memo in accordance 
with our July 28, 2020 agreement.  

1 PROJECT DESCRIPTION 

We understand that WBSD plans to install an outfall in the northeast corner of the Menlo Park 
Facility, as shown in Photo 1 below. The outfall will consist of two 24-inch diameter pipelines 
and tide gates. In addition, the existing levee will be raised to satisfy FEMA requirements and 
the outfall will cross below the raised levee. The levee will be raised up to a maximum of 
approximately 6 feet, but only 5 feet at the proposed outfall location; finished levee slopes are 
proposed to be 2H:1V (horizontal to vertical).  The waterside slope below the toe of the levee is 
tentatively planned to be a living shoreline, inclined at approximately a 20H:1V slope. WBSD 
also plans to develop the site for a recycled water facility in the future, however 
recommendations for future site development are beyond our scope of work.  
 

 

 

 

 

 

 

 

 

 

Photo 1 Outfall Location Facing North 

2 SITE DESCRIPTION 

The site is located in Menlo Park, CA at approximate site coordinates latitude 37.4957° and 
longitude -122.1737°. Bedwell Bayfront Park neighbors the site to the east and south and a 
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pedestrian walkway is located immediately east. The site is surrounded by the San Francisco 
Bay to the north and the existing treatment facility to the west. A vicinity map is included in the 
Exploration Map in Figure 1. 

3 EXISTING INFORMATION 

Previous boring logs from BAGG Engineers, were provided by Loraine Htoo, PE, and show the 
facility contains varying thicknesses of fill and is underlain by lean and fat clay. Using this 
information, we based our boring location for the outfall. 

4 SITE GEOLOGY 

The project is within the Coast Ranges Geomorphic Province of California1, which is 
characterized by a series of northwest trending mountain ranges sub-parallel to the San Andres 
Fault. The northern and southern ranges are separated by a depression containing the San 
Francisco Bay. The Coast Ranges are composed of thick Mesozoic and Cenozoic sedimentary 
strata. 
 
Published regional geologic mapping2 shows surface materials mapped as Holocene Age 
estuarine organic clay and silty clay. This sediment is described to be extremely carriable, 
represents San Francisco Bay Mud, and includes areas modified to salt evaporation basins. 

5 SUBSURFACE EXPLORATION 

5.1 CRAWFORD BORINGS 

Crawford retained Pitcher Services, LLC. (Pitcher) to drill one exploratory test boring at the 
proposed outfall location on October 21, 2020. Boring R-20-001 extended to a maximum depth 
of 41.5 feet. Pitcher used a Failing 1500 truck-mounted mud rotary drill rig equipped with an 
automatic hammer. Soil samples were retained using Modified California sampler with liners 
having an interior diameter of 2.4 inches and soft clay samples were retrieved using Shelby 
tubes with a 3.0-inch interior diameter. Blow counts shown on our boring logs are uncorrected 
field blow counts and the down pressure used to insert the Shelby tubes are shown on the 
remarks section of our boring logs. Pocket penetrometer and field Torvane shear results are 
also shown on our boring logs.  
 
Crawford project engineer, Amando B. Castro, logged the exploratory borings consistent with 
the Unified Soil Classification System (USCS) and the Caltrans Geotechnical Manual.  Crawford 
retained samples from the boring during drilling operations.  The boring was backfilled following 
San Mateo County Environmental Health requirements.  
 
 

 
 
 
1 California Geologic Survey (2002), California Geomorphic Province, Note 36 
2 Pampeyan, E.H., 1994, Geologic map of the Montara Mountain and San Mateo 7.5’ quadrangles, San Mateo 

County, California: U.S. Geological Survey, Miscellaneous Investigations Series Map I-2390, scale 1:24,000 
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5.2 PREVIOUS BORING BY OTHERS  

We reviewed subsurface information on the boring logs produced by BAGG, Engineers. Boring 
B-4 was performed on April 17, 2018. The log shows boring B-4 was drilled with an 8-inch 
diameter hollow stem auger to an approximate depth of 35.5 ft below ground surface. The 
boring is located within the Menlo Park facility along the northeast corner of the property. We 
show the approximate location of boring B-4 on the Exploration Map in Figure 1. 

6 SUBSURFACE 

6.1 SUBSURFACE SOIL CONDITIONS 

Earth materials encountered in the borings are considered generally consistent with the 
previous boring by others, published mapping, and our observations made at the site. We 
provided a breakdown of the soils encountered in Table 1 below. Refer to the attached boring 
logs for more specific soil descriptions, sampling methods, laboratory test results and 
uncorrected field blow count data.   

Table 1: Subsurface Profile 

Unit Location 
Depth to 

Bottom of 
Layer (feet) 

General Soil Description 

1 R-20-001 7.0 
Fill – brown; dry to moist; medium dense poorly graded 
sand with silt and gravel and silty/clayey sand; SPT Blow 
Counts (N60) range between 25 to 27 bpf. 

2 R-20-001 25 

Bay Mud – gray, moist, very soft to stiff, medium to high 
plasticity lean to fat clay; Pocket Penetrometer (PP) 
between 0 to 3.5 tsf; Torvane shear tests between 0.2 to 
1.075 tsf; SPT Blow Counts (N60) between 0 to 17. 

3 R-20-001 41.5 

Alluvium – gray, moist to wet, loose to medium dense 
clayey sand; SPT Blow Counts (N60) range between 3 to 
12; gray moist, medium stiff to very stiff sandy lean clay; 
Pocket Penetrometer (PP) between 0.5 to 3.5 tsf; Torvane 
shear between 0.45 to 1.075 tsf 

 

6.2 GROUNDWATER 

No groundwater observations were made at the time of field investigations due to the rotary 
drilling method.  However, groundwater is considered to be generally consistent with Mean Sea 
Level, which is approximately elev +3 feet (North American Vertical Datum 1988). 

7 LABORATORY TESTING 

7.1 GEOTECHNICAL SOILS TESTING 

We completed the following laboratory tests on representative soil samples obtained from the 
exploratory borings: 

• Atterberg Limits (ASTM D4318) 
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• Constant Rate of Strain Consolidation Test (ASTM D4186) 

• Moisture Content / Dry Density (ASTM D2216 / D2937) 

• No. 200 Sieve Wash (ASTM D1140) 

• pH/Minimum Resistivity (CTM 643) 

• Sulfate/Chloride Content (CTM 417/422) 
 

The test results are shown on the logs of the boring attached to this memo. 

7.2 CORROSION TESTING RESULTS 

Table 2 summarizes the results of soil corrosivity tests on a sample of the Bay Mud from our 
test boring.  

Table 2: Soil Corrosion Test Summary 

Boring / Sample 
Number 

Depth 
(ft) 

pH 
Minimum 

Resistivity 
(Ohm-cm) 

Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

R-20-001-3A 8.5 7.32 300 15,444 775 

 
According to Caltrans Corrosion Guidelines,3 a site is considered corrosive to foundation 
elements if one or more of the following conditions exist:  Chloride concentration is greater than 
or equal to 500 ppm, sulfate concentration is greater than or equal to 1,500 ppm, or the pH is 
5.5 or less4. In addition, ACI5 considers soil with sulfate levels less than 1,000 ppm to have a 
negligible sulfate exposure. 
 
Based on the soil types we encountered, low resistivity and high chloride contents, Caltrans 
guidelines, and USDA mapping, the Bay Mud at the project site is considered highly corrosive to 
ferrous materials. These tests are only an indicator of soil corrosivity and the designer should 
consult with a corrosion engineer if these values are considered significant.  

8 CONCLUSIONS 

Based on the field exploration and laboratory results, the site appears to be suitable for the 
proposed outfall. Key geotechnical considerations include the potential compressibility of the 
underlying Bay Mud and the slope stability for temporary construction slopes in Bay Mud.  In 
addition, the Bay Mud will likely be unstable when placing fill above it. 

8.1 SETTLEMENT 

During our October 2020 field exploration, 7 ft of fill was encountered at the ground surface and 
was underlain by approximately 18 ft of soft, young Bay Mud. Based on the “Storm Water 
Outfall Cross Section” drawing, we understand the finished grade of the embankment will be 
raised approximately 5 ft from existing grade at the outfall. We used the results from our 

 
 
 
3 Caltrans Corrosion Guidelines Version 3.0, May 2021 
4 Caltrans, Memo to Designers 3-1, June 2014 
5 American Concrete Institute, Code 318, 2022 
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laboratory tests to model the settlement due to consolidation using Terzaghi’s one dimensional 
consolidation settlement theory. 
 
The results from our analysis reveal the young Bay Mud is normally consolidated. Based on the 
soil and groundwater conditions and proposed grade change, the settlement due to 
consolidation below the outfall is estimated to be up to approximately 8 inches. To maintain 
freeboard requirements over time, the design grade of the levee should be raised 8 inches to 
supplement for the potential compression of the soft clay at the outfall location. 

8.2 TEMPORARY SLOPES 

The Bay Mud also has a low shear strength and temporary construction slopes will likely fail.  
Excavations in or above the Bay Mud should be shored and temporary construction slopes in 
the Bay Mud should not be used.   

9 RECOMMENDATIONS 

9.1 CONSTRUCTION CONSIDERATIONS 

9.1.1 DEWATERING 

We did not observe groundwater at the time of our exploration, excavations below Mean Sea 
Level will likely encounter groundwater and dewatering may be needed.  
 
The contractor will be responsible for designing and implementing a dewatering system to meet 
the requirements of the project.  Dewatering operations should consider drawing down the 
groundwater to a minimum of 3 feet below the planned excavation during construction.  

9.1.2 SHORING AND TEMPORARY CONSTRUCTION SLOPES 

Based on the encountered material during our exploration, temporary construction slopes will 
likely not be stable. Therefore, we recommend the contractor utilize suitable shoring during 
construction.  
 
The contractor is responsible for all shoring design based on actual excavation conditions 
encountered during construction.  Shoring will need to be conducive to the contractor’s 
approach to managing groundwater (where needed) and the excavation. 

9.1.3 TRENCH BOTTOM STABILITY 

The outfall trench will be excavated into Bay Mud, which will likely be unstable when pipe 
bedding is placed.  We recommend a 2 ft layer of ¾“ crushed rock wrapped in a stabilization 
fabric (Mirafi 600x or equivalent) be placed below the design trench section to stabilize the 
trench bottom.  Crawford staff should observe the trench excavation and rock and fabric 
placement to confirm the conditions and be available if modifications are necessary. 

9.1.4 GRADING RECOMMENDATIONS 

Where referenced in this memo, use the most current ASTM D1557 procedures to determine 
relative compaction and optimum moisture. Based on our experience and the conditions 
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observed during our fieldwork, the on-site soil should be excavatable with typical grading 
equipment such as dozers, backhoes, and excavators. 
 
Prior to any site grading, demolish and clear the site to remove existing vegetation, tree roots, 
debris, soft or unstable soil areas, or other deleterious materials.  
 
Based on our subsurface exploration and experience, the near surface soils should be 
excavatable using conventional trenching equipment such as backhoes and excavators. 
 
The contractor is responsible for the safety of all temporary excavations and should provide 
excavation shoring in accordance with current Cal OSHA requirements. 

9.1.5 FILL AND PLACEMENT 

Prior to placement of fill, scarify and compact the exposed subgrade to a depth of approximately 
8-inches, moisture condition to within 2% of optimum moisture content and compact it to a 
minimum 90% relative compaction.  On-site soils may be used for fill provided they contains no 
gravel fragments larger than 3-inches in maximum dimension, are non-expansive, and are free 
of concentrations of debris and vegetation. 
 
If import material is required, it should meet the following criteria: 

• Contain no concentration of organics, debris or deleterious materials, 

• Maximum particle size of 3-inches with at least 50% passing the No. 4 Sieve, and 

• Plasticity Index <15 
 
Place fill in maximum 8-inch loose lifts, moisture condition to within 2% of optimum and compact 
to a minimum 90% relative compaction.  Compaction may be reduced to a minimum of 85% 
relative compaction in landscape areas. 

9.1.6 OVER-OPTIMUM SOIL MOISTURE 

Excessively over-optimum (wet) soil conditions can make proper compaction difficult or 
impossible. Wet soil is commonly encountered during the winter and spring months. Excessively 
over-optimum soil conditions are not expected but in general, wet soil above the Bay Mud can 
be mitigated by: 
 

• Discing the soil during prolonged periods of dry weather, 

• Overexcavating and replacing with drier material, 

• Stabilizing using aggregate and/or stabilization fabric or grid. 

 
If wet, unstable soil is encountered, Crawford should observe the conditions and provide more 
specific mitigation recommendations.  Bay Mud in the outfall trench should be stabilized in 
accordance with Section 9.1.3 above. 

10 RISK MANAGEMENT 

Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
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geotechnical engineer of record to provide additional services during design and construction.  
For this project, Crawford should be retained to: 
 

• Review and provide comments on the civil plans and specifications prior to 
construction. 

• Update this report if design changes occur, 2 years or more lapses between this 
report and construction, and/or site conditions have changed. 

 
If we are not retained to perform the above applicable services, we are not responsible for any 
other party’s interpretation of our report, and subsequent addendums, letters, and discussions. 

11 LIMITATIONS 

Crawford based this report on the current site conditions.  We assumed the soil and ground 
water conditions encountered, or not encountered, in our borings are representative of the 
subsurface conditions across the site.  Actual conditions between borings could be different.  If 
differing site conditions are encountered, please contact Crawford immediately to provide 
additional recommendations. 
 
Crawford performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area.  Where referenced, we used ASTM 
standards as a general (not strict) guideline only.  We do not warranty our services. 
 
Boring logs are attached.  The lines designating the interface between soil types are 
approximate.  The transition between material types may be abrupt or gradual.  Our 
recommendations are based on the final logs, which represent our interpretation of the field logs 
and general knowledge of the site and geological conditions. 
 
Modern design and construction are complex, with many regulatory sources/restrictions, 
involved parties, construction alternatives, etc.  It is common to experience changes and delays.  
The owner should set aside a reasonable contingency fund based on complexities and cost 
estimates to cover changes and delays. 
    
Thank you for selecting Crawford to be on your design team. Please call with questions. 
 
Sincerely, 
 
 
CRAWFORD & ASSOCIATES, INC., 
 Reviewed by, 
 
 
 
 
Amando B. Castro, PE    Chris Trumbull, PE, GE, D. GE 
Project Engineer     Senior Project Engineer 
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Tv=0.35 tsf

Tv=0.35 tsf

CR
Soil pH: 7.32
Min. Resistivity: 
30 ohm-cm          
Chloride: 15,444.2 ppm 
Sulfate: 775.2 ppm 
10-11.5' self push

11.5-12.5 : 15 psi         
Tv= 0.20 tsf

16.5-17.5 : 15 psi           
Tv= 0.35 tsf    

11-17" : 15 psi
Max psi at 175 bottom 2"
Tv= 0.60 tsf

13
19
17

36

1.5

125

12.8

63.5

94.3

114.6

60.6

46.8

Poorly graded SAND with SILT and GRAVEL (SP-SM);
medium dense; brown; dry to moist; little fine GRAVEL;
mostly medium to fine SAND; few fines [FILL].

CLAYEY SAND with GRAVEL (SC); medium dense;
gray; moist; little coarse to fine GRAVEL; mostly fine
SAND; some fines.
Lean CLAY (CL); medium stiff; gray; moist; 
mostly low to medium plasticity fines; Trace 
rootlets.

Fat CLAY (CH); medium stiff; gray; mostly 
medium to high plasticity, low toughness fines.

Stiff.

LOCATION: Menlo Park, CA

PROJECT NO: 20-648.1
PROJECT: WBSD Flow EQ & RR

CITY/COUNTY: San Mateo County
CLIENT: Freyer & Laureta, Inc.

FIELD

LOGGED BY: AC
DEPTH OF BORING: 41.5 (ft)

BEGIN DATE: 10/21/2020
COMPLETION DATE: 10/21/2020
SURFACE ELEVATION: 11 (ft)*
SURFACE CONDITION: soil
WATER DEPTH: Not Encountered (ft)
READING TAKEN: 10/21/2020
HAMMER EFFICIENCY: 69 (%)

LOG OF BORING R-20-001

LABORATORY

DRILLING CONTRACTOR: Pitcher Services LLC. 
DRILLING METHOD: Mud Rotary (Side Discharge) 
DRILL RIG: Failing 1500 Truck
HAMMER TYPE: Automatic, 140 lbs, 30" drop 
SAMPLER TYPE & SIZE: Bulk, MCAL [ID 2.4"], Shelby 
BOREHOLE DIAMETER: 4 inch
BACKFILL METHOD: Tremie; neat cement grout
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4701 Freeport Boulevard 
Sacramento, CA 95822
(916) 455-4225

PROJECT NUMBER: 20-648.1
PROJECT: WBSD Flow EQ & RR
BORING: R-20-001
ENTRY BY: MNA
CHECKED BY: AC
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Driller note switch sampling 
to MCAL
6" : 100 psi
6-12 : 200 psi
12-24 : 400 psi
Tv= 1.075 tsf  

33-34' fine gravel in cuttings

34-35' Sandy clay

Tv= 0.45 tsf

Tv= 0.55 tsf

2
3
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6
7
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3.5

0.5

1.25

18.5 109.6 56

SANDY lean CLAY (CL); very stiff; greenish brown;
some medium to fine SAND; mostly low to medium
plasticity fines.

CLAYEY SAND (SC); loose; tan; moist to wet; mostly
medium SAND; some fines.

SANDY lean CLAY (CL); medium stiff; tan; moist; 
some fine SAND; mostly low to medium plasticity 
fines.

CLAYEY SAND (SC); medium dense; tan; wet; mostly
medium SAND; some fines.
Bottom of borehole at 41.5 ft bgs 

Groundwater Not Encountered due to Drilling Method

Boring terminated; Grouted per San Mateo Environmental Health Requirements

FIELD LABORATORY
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Project Name:
CAInc File No: 20‐648.1

Date: 11/10/2020
Technician: LAD

1 2 3 4 5

USCS Symbol SC CL CH CL

Depth (ft.) 3.5 8.5 17 27

Sample Length (in.) 5.035 5.977 4.835 6.609

Diameter (in.) 2.385 2.386 2.853 2.870

Sample Volume (ft3) 0.01302 0.01547 0.01789 0.02474

Total Mass Soil+Tube (g) 1036.1 976.2 737.9 1457.8

Mass of Tube (g) 272.6 281.3 0.0 0.0

Tare No. B5 G9 1001 2015

Tare (g) 13.7 13.5 125.0 122.2

Wet Soil + Tare (g) 70.8 60.4 390.8 471.1

Dry Soil + Tare (g) 64.3 42.2 261.8 416.6

Dry Soil (g) 50.6 28.7 136.8 294.4

Water (g) 6.5 18.2 129.0 54.5

Moisture (%) 12.8 63.5 94.3 18.5

Dry Density (pcf) 114.6 60.6 46.8 109.6

Notes:

WBSD Flow Equalization and Resource Recovery

MOISTURE-DENSITY TESTS - D2216/D7263

Sample No. R-20-001-1A R-20-001-3 R-20-001-5 R-20-001-7



Project Name: WBSD Flow Equalization and Resource Recovery

CAInc File No: 20‐648.1

Date: 11/11/2020

Technician: LAD

Method A

Max Particle 

Size (100% 

Passing)

Standard Sieve 

Size

Recommended 

Min Mass of 

Test Specimens

2 mm or less No. 10 20 g

4.75 mm No. 4 100 g

9.5 mm 3/8 " 500 g

19.0 mm 3/4 " 2.5 kg 

37.5 mm 1 1/2 " 10 kg

75.0 mm 3 " 50 kg

Sample No. R‐20‐001‐7

USCS Symbol CL

Depth (ft.) 27

Tare No. 2015

Tare (g) 122.2

Dry Soil + Tare (g) 416.6

Dry Mass before  (g) 294.4

Dry Mass after  (g) 130.6

Percent Fines (%) 56

Notes:

200 Wash ‐ ASTM D1140

Table from 6.2 of ASTM D1140



Project Name: WBSD Flow Equalization and Resource Recovery
CAInc File No: 20-648.1

Date: 11/11/20
Technician: LAD

Sample ID Depth (ft) Liquid Limit Plastic Limit PI
R-20-001-5 17 125 44 81

Plasticity Index - ASTM D4318
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www.baggengineers.com 

phone: 650.852.9133fax: 650.852.9138info@baggengineers.com 
138 Charcot Avenue, San Jose, CA 95131 

 November 21, 2022 
 BAGG Job No:  FREYE-18-01 
 
 
Ms. Lorraine Htoo 
Freyer & Laureta, Inc. 
144 North San Mateo Drive 
San Mateo, California 94401 
  
 DRAFT  
 Geotechnical Memorandum 
  Flow Equalization and Resource Recovery 
  Facility Levee Improvement and Bayfront 
  Recycled Water Facility Project 
  West Bay Sanitary District 
  Menlo Park, California 
 
Reference: 1) Freyer and Laureta, Inc., Flow Equalization and Resource Recovery Facility Levee 

Improvements and Bayfront Recycled Water Facility Project, Proposed Ground 
Overview, Menlo Park, California, 65% Design, dated 8/10/2022 

 2) BAGG Engineers, draft report, Geotechnical Engineering Investigation, Living 
Shoreline Cut and Fill Analysis, Levee Design Project, West Bay Sanitary District, 
Menlo Park, California, December 15, 2020  

   
Dear Ms. Htoo 

This memorandum is to address the geotechnical aspects of the latest 65% draft design drawings 

(Reference 1) for the subject project.  Geotechnical recommendations for the project were 

presented in a report by BAGG Engineers dated December 15, 2020 (Reference 2). The 65% plans 

still show finish top of levee and top of sheetpile floodwall finish grades at Elevation 15 feet, two 

rows of sheet piling confining the northeast side levee fill, a sheet pile flood wall along the 

northwest side of the site, and a sheetpile supporting the northwest side of the site entry fill 

ramp.  However, the latest plans (Reference 1) show a shift of the southeast portion of the 

northeast levee with confining sheetpiles into the West Bay Sanitary District property. The 

current plans show filling on the northeast side of the northeast levee in the form of 10 horizontal 

to 1 vertical (10H:1V) to 20H:1V fill slopes extending downward to the northeast from the north 
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east levee.  We also note that retaining walls are necessary at the site entrance from Marsh Road 

to support a new 5 foot high ramp of fill to access the site from Marsh Road.  A discussion of 

these geotechnical aspects of the subject project are presented as follows. 

 
SETTLEMENT 

We note, however, that the proposed fills, particularly along the southeastern portion of the 

northeast levee will cause significant settlement estimated to be up to about 27 inches.  

Therefore, additional fill will need to be added to help maintain the minimum Elevation 15 top 

of levee grade.  The following table summarizes proposed fill thicknesses along various stations 

of the northeast levee along with estimated settlement. 

 

TABLE 

Summary of Settlement Analyses 

Northeast Levee 

STATION  
Proposed Fill 

Thickness (feet) 

Estimated Settlement Due 
to Addition of Design Fill 

(inches) 
Recommended Additional 

Fill Thickness (inches) 

2+00 3 4½  5 

2+50 2½  3½  4 

3+00   2½  3½  4 

6+00 4½  9 11 

8+00 12 27 31 

10+00 12 27 31 

13+00   2 3 3½  
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CONSTRUCTION CONSIDERATIONS 

Regarding the construction of the levee/road crest and the ecotone fill slope, ideally it would be 

preferable to perform the earthwork and fill placement after the sheetpiling is installed since the 

sheet piling helps provide stability during fill placement and can also help reduce the potential 

development of mud waves that commonly occur from construction traffic and fill placement on 

soft Bay Mud.  However, this may not be possible in many areas due to access constraints and 

the position and location of the sheetpiles.  Much of the sheetpile will need to be installed near 

the toe of existing levee slopes where soft Bay Mud conditions are present.  The following should 

be taken into consideration: 

 Sheetpile driving equipment that is large enough could reach down to the toe of 

the levee or further to the flat areas near the toe of the levee and advance the 

sheetpiles. Cutsheets on the equipment including track widths, weights, etc. 

should be provided to our office for review to confirm that the existing levee can 

support the equipment.  

 Temporary benches can be cut into the existing levee sides slope to allow for the 

set-up of smaller sheetpile driving equipment.  In the existing levee fill, 

unsupported cuts no greater than 5 vertical height should be made, otherwise 

shoring would need to be utilized.  

 Compaction of new levee fill slopes intiated on virgin ground near the toe of 

existing levee fill on the inboard side of the levee will need to be initiated on 

keyway excavations backfilled with light-weight flowable fill material, in order to 

provided a stable bottom that can allow for compaction equipment.  Alternately, 

the upper 18 to 24 inches of the ground surface could be treated with lime and 

recompacted to create a stable surface on which to intiate new levee fill. 

 Very light equipment should be used in the 12-inch overexcavation and harvesting 

of Bay Mud for the proposed ecotone slope such as a small D5 or D6 dozer with 

very wide tracks.    
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 A contractor experienced in working with soft Bay Mud conditions should be 

retained for this project.   

 
SLOPE STABILITY 

Based on our review, the reduced amount of fill on the northeast side of the northeast levee 

improvements addresses slope stability concerns discussed in our previous report due to the 

excess amount of fill previous planned in this area.  The sheet piles shown on the current plans 

also improves slope stability during seismic events.  Sheet piles should extend a minimum 5 feet 

below the bottom of Young Bay Mud. 

   

RETAINING WALLS 

We note that in the site entry area, about 5 feet of fill is planned to build up ramp access to the 

site via Marsh Road.  The ramp will have north, south and east segments extending from the 

southwest corner of the property.  Retaining walls are planned to support the east side of the 

north segment and the north side of the east segment.  We estimate that 5 feet of fill could cause 

up to 11 inches of settlement which could damage underground pipelines at that location as well 

as the retaining walls if they are supported on conventional foundations.  The retaining walls will 

need to be supported on deep foundations extending through the Young Bay Mud deposits and 

into more stiff Old Bay Deposits.  Additionally, existing utilities would need to be replaced with 

flexible joints, if feasible, or they could be supported on piles too.  The piles will need to resist 

downdrag caused by fill settlement and the compression of the Young Bay Mud deposits.    

For the support of the noted retaining walls and utilities (if applicable) piles should be designed 

to resist a downdrag of 250 psf acting over the pile shaft down to an elevation of -12 feet.  Below 

Elevation of -12 feet, a skin friction of 600 psf acting around the pile shaft could be assumed to 

resist downdrag and dead plus live loads associated with the retaining wall.  The retaining wall 

should be designed to resist an active pressure of 45 pcf.  In consideration of surcharge loads, a 

uniform pressure equal to 1/3 of the surcharge pressure should be assumed to act over the full 

height of the retaining wall. In consideration of seismic loads, a uniform pressure of 10H psf, 
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where ‘H’ is the height of the retaining wall should be assumed to act over the full height of the 

retaining wall.   

Lateral resistance may be assumed to act as passive pressure between the pile shaft and the 

adjacent soils.  For design purposes passive pressures of 160 pcf in existing fill, 90 pcf in young 

bay mud, and 190 pcf in old bay deposits may be assumed for design purposes.   

As an alternative to pile supports, the area under the proposed fill could be overexcavated down 

to the top of the young bay mud (about elevation 0 feet) and backfilled with a low density 

flowable fill material.  This would relieve some of the surcharge on the compressible bay mud 

material.  A flowable fill material with a unit weight of 65 pcf used to backfill such an 

overexcavation would reduce the settlement from about 11 inches to about 3 to 4 inches and 

would allow for the retaining walls to be founded on shallow spread footings. 

 
This memorandum is based on our review of the referenced documents, and our experience with 

the site.  We trust this memorandum provides you with the information required at this time.  If 

you have any questions or require additional information, please feel free to contact us. 

 
Very truly yours, 
BAGG Engineers 
 
Michael Matusich  

Michael Matusich 
Senior Engineer 
GE 3013, Expires 12/31/23 
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1 INTRODUCTION 

1.1 Problem Definition 
The West Bay Sanitary District (WBSD) Flow Equalization and Resource Recovery Facility (FERRF) 
Flood Protection Project (project) is located in Menlo Park, San Mateo County, California (Figure 1). 
WBSD proposes to create an ecotone slope/living shoreline to protect WBSD’s existing facilities 
(including open air basins/ponds that can contain up to approximately 23.6 million gallons of 
wastewater), underserved residents (including the low-income community of East Palo Alto), and San 
Francisco Bay water quality from being adversely impacted by potential flooding events associated with 
the current 100-year floodplain and future sea level rise The FERFF project requires fill within U.S. Army 
Corps of Engineers (USACE) and Regional Water Quality Control Board (RWQCB) jurisdiction to 
construct the ecotone slope. Additional grading/earthwork is required to construct the salt marsh creation 
area, which is the compensatory mitigation required for the project. This Quality Assurance Project Plan 
(QAPP) has been prepared in compliance with the San Francisco Bay RWQCB requirements for projects 
that require imported fill and/or reuse of on-site fill materials.  

1.2 Purpose of QAPP 
The purpose of this QAPP is to comply with the process for evaluating fill sources and to ensure that any 
imported fill and or reuse of on-site material meet the RWQCB contaminant screening guideline 
requirements for the protection of aquatic life (RWQCB 2000). This QAPP describes the process and 
specifications for QAPP implementation and details the fill screening process, analysis of contaminant 
levels, and laboratory testing requirements required to meet RWQCB contaminant screening guidelines. 
This QAPP also describes the quality assurance measures that will be implemented during the 
transportation and placement of fill to prevent contamination. This QAPP only addresses fill that is within 
RWQCB jurisdiction or required for the compensatory mitigation for the project. All fill is currently 
proposed to be sourced on-site through existing stockpiles and soil excavated during construction 
activities for the ecotone slope and marsh creation area, and no imported fill is currently anticipated. 
Approximately 5,200 cubic yards (CY) of upland fill sourced from the project site is currently available 
and stockpiled at the project location. All remaining fill needed for the project will be obtained through 
excavation activities associated with the ecotone slope and salt marsh creation area, assuming that all fill 
meets RWQCB screening criteria. 

1.3 QAPP Guidelines and Standards 
Approval of the proposed fill materials is contingent upon this material meeting the contaminant level 
screening limits described in this QAPP. The screening limits provided are based on the San Francisco 
Bay RWQCB Beneficial Reuse of Dredged Materials: Sediment and Testing Guidelines (RWQCB 2000) 
for use of fill in wetland environments, RWQCB Environmental Screening Levels (RWQCB 2013), and 
RWQCB-approved Quality Assurance Project Plan for Inner Bair Island Fill Import and Placement 
(USFWS 2008), which provided a nearby reference site for this project. The project includes construction 
of an ecotone slope/living shoreline that will allow for salt marsh habitat migration over time.  

RWQCB requires that all fill intended for current or future wetland habitat meet specific contaminant 
screening standards. However, upland portions of the ecotone slope that are part of long-term restoration 
plans will not be required to meet wetland screening criteria, given that they are not within the limits of 
RWQCB jurisdiction at the site.  
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Figure 1. Project Location. 
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Screening standards, testing guidelines, and environmental levels are periodically updated to reflect 
ongoing monitoring of ambient sediments in the San Francisco Bay and as needed for relevancy. This 
QAPP will follow the most up to date RWQCB screening standards and guidelines and screening 
standards may be updated in the future, as needed. 

Screening methods included in this QAPP were developed using the California Department of Toxic 
Substance Control (DTSC) DTSC Information Advisory Clean Imported Fill Material Fact Sheet 
(DTSC 2001), the U.S. Environmental Protection Agency (EPA) Guidance for Quality Assurance Project 
Plans (EPA 2002), and the approved QAPP for Inner Bair Island Fill Import and Placement (USFWS 
2008). This QAPP also includes ongoing agency consultation with USACE and RWQCB, as needed, and 
clearly defined roles, including, but not limited to, a quality assurance agent and contractor to delineate 
roles and responsibilities for consistency. Fill sources for the ecotone slope will be referred to as borrow 
sites throughout this QAPP.  

1.4 Project Applicant 
Sergio Ramirez 
West Bay Sanitary District 
500 Laurel Street 
Menlo Park, CA 94205 
(650) 321-0384 
sramirez@westbaysanitary.org  

1.5 Project Regulatory Permits 
A list of all permits that guide the use and placement of fill necessary to implement the project will be 
included as an appendix to this document once they are received (Appendix A). 

2 PROJECT ROLES AND RESPONSIBILITIES 
This section identifies the parties involved with implementing this QAPP and their respective roles.  

2.1 Project Management Team 
The project management team will include key staff members from WBSD and project partners, such as 
agencies (e.g., RWQCB) and consultants. The purpose of this team is to manage staff and partners to 
ensure that all roles and responsibilities are performed. This team will also be responsible for reviewing 
progress reports and making recommendations, as needed.  

2.2 Quality Assurance Agent 
The quality assurance agent will be responsible for maintaining compliance with QAPP procedures and 
ensuring screening criteria are met. The quality assurance agent will review the results of the borrow 
material sample analyses. If it is determined that the borrow materials meets the screening criteria, the 
quality assurance agent will prepare a memo summarizing the borrow material characteristics, which will 
be submitted to the project management team for review. The quality assurance agent will be responsible 
for maintaining multiple tracking logs throughout the borrow material placement process and monitoring 
construction to verify that QAPP procedures are followed during excavation and fill placement. The 

mailto:sramirez@westbaysanitary.org
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quality assurance agent will prepare and submit progress reports, as necessary, and will be responsible for 
all coordination with the RWQCB, as needed.  

2.3 Contractor 
The contractor will be responsible for developing and implementing the sampling plan, selecting and 
evaluating potential borrow material sources, complying with the project QAPP procedures, delivering 
the borrow material samples to a laboratory approved by the quality assurance agent for screening, and 
submitting the analyses to the quality assurance agent.  

2.4 Peer Reviewer 
The peer reviewer will be responsible for reviewing all laboratory analysis methods, the sampling plan, 
and the borrow analysis results. The peer reviewer will be a consultant to the quality assurance agent and 
will not have direct involvement with other aspects of the project. 

2.5 Persons Responsible for QAPP Update and 
Maintenance 

Changes and updates to this QAPP will be made as needed after a review of the rationale for change by 
the quality assurance agent and with the concurrence of RWQCB and the project management team. The 
project management team will identify an agent (e.g., the quality assurance agent) to make changes to this 
QAPP, submit drafts for review, prepare a final copy, and submit the final version for review and 
approval by the RWQCB.  

3 BORROW ANALYSIS AND SCREENING CRITERIA 

3.1 Data Review and Borrow Suitability 
3.1.1 Qualitative Analysis 
Because the borrow locations for this project are from within the project site (i.e., soil stockpile and 
excavated material), a qualitative analysis is not necessary to ensure that the borrow site is suitable for use 
as a source for fill since the history of the project site is known to be acceptable for borrow material. If 
imported fill is required, an addendum to this QAPP will be submitted detailing the initial screening 
process for the off-site borrow location.  

3.1.2 Quantitative Analysis 
This analysis will include a quantitative assessment conducted by a qualified laboratory certified by the 
California Environmental Laboratory Accreditation Program (CA ELAP). The quality assurance agent 
will review sampling methods and lab results against the screening criteria, discussed below in Section 
3.2. The contractor will be responsible for preparing a report that includes the sampling plan and methods, 
the laboratory testing methods and results, a conclusion with a summary of any contaminants exceeding 
the screening limits (if present), a location map of the samples from the borrow site, and recommended 
soil depths per the project contractor. The contractor is responsible for preparing and executing the 
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sampling plan once it has been reviewed and approved by the contractor, quality assurance agent, and 
peer reviewer.  

3.1.3 Sampling Plan 
The contractor is responsible for developing the sampling plan prior to collecting any borrow material 
samples. The sampling plan will be reviewed and approved by the quality assurance agent and peer 
reviewer. The sampling plan should include an explanation for the selected sample locations in 
compliance with the DTSC and RWQCB recommendations shown in Table 1 (DTSC 2001; RWQCB 
2006), a map with the coordinates of the borrow site with sample locations, the anticipated quantity 
available from the borrow site, and a detailed, step-by-step process for collecting samples (e.g., Global 
Positioning System [GPS] points, equipment, sampling procedures, depth of samples, sample handling 
requirements for the prevention of contamination and per the approved laboratory guidance, etc.). The 
sampling plan will also include the address and contact information for the approved laboratory where the 
borrow samples will be analyzed, a list of the parameters to be analyzed, a copy of the chain of custody 
form, lab drop-off procedures, and the lab screening limits as compared to the approved screening limits 
in this QAPP. If the lab limits exceed the contaminant screening criteria, method detection limits (MDLs) 
will be provided (see Section 3.3.2).  

Table 1. Minimum Sampling Requirements 

Borrow Volume Samples per Volume 

Up to 1,000 cubic yards One sample per 250 cubic yards 

1,000 to 5,000 cubic yards Four samples for the first 1,000 cubic yards  
Plus one sample per each additional 500 cubic yards 

Greater than 5,000 cubic yards Twelve samples for the first 5,000 cubic yards 
Plus one sample per each additional 1,000 cubic yards 

Borrow Area Samples per Area 

2 acres or less Four samples 

2 to 4 acres One sample every 0.5 acre 

4 to 10 acres Eight samples 

Sources: DTSC (2001); RWQCB (2006) 

3.1.4 Borrow Approval or Rejection  
The borrow material may be approved or rejected based on the results of the quantitative analysis. All 
borrow site samples must meet the screening contaminant criteria for wetland surface material (Section 
3.2.1) in order to be used as wetland surface fill. If contaminant levels exceed this screening contaminant 
criteria, the samples may then be analyzed against the wetland foundation material criteria for potential 
use below the wetland surface material. The quality assurance agent will provide a map with the location, 
quantity, and extent of fill, and will identify which borrow samples meet wetland surface and/or 
foundation material criteria. The quality assurance agent will also make recommendations for additional 
sample requirements, if needed, to delineate the limits of each soil type (e.g., wetland surface, foundation 
material). If the quantitative analysis identifies any pesticides, the first 3 feet of fill may be rejected if the 
samples do not meet wetland screening criteria. Residual quantities of pesticides are common throughout 
the Southern Bay Area, which was historically used for agricultural purposes.  
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If the results of the quantitative analysis determine that the borrow site fill is acceptable as wetland 
surface material and/or wetland foundation material, the quality assurance agent will prepare a memo 
with a summary of the analysis results, which will be provided to the project management team, 
contractor, and RWQCB. The memo will describe the name and location of the borrow site, the quantity 
or volume and depth of material available, and the quantity of approved fill for surface or foundation 
material.  

3.2 Contaminant Screening Criteria 
The screening criteria for wetland surface and wetland foundation fill material are included in Sections 
3.2.1 and 3.2.2, respectively. All fill used in the project area must meet the screening criteria for either 
wetland surface or foundation material. The screening criteria used in this QAPP are based on the San 
Francisco Bay RWQCB’s Beneficial Reuse of Dredged Materials: Sediment Screening and Testing 
Guidelines (RWQCB 2000), which provides contaminant screening levels for physical, chemical, and 
biological quality requirements for reuse. Fill will be approved or rejected based on the RWQCB 
screening criteria. If the reporting limit exceeds screening criteria levels, the MDL and test result will be 
compared to the screening criteria. Screening levels for volatile organic compounds (VOCs) and total 
hydrocarbon were not covered in the 2000 RWQCB guidelines. Therefore, screening levels for VOCs are 
based on the RWQCB Environmental Screening Levels for the San Francisco Bay Region (RWQCB 
2013), and total hydrocarbon components are based on the approved limits for the Inner Bair Island Fill 
Import and Placement (USFWS 2008). As previously mentioned, this QAPP is based on the most recent 
screening levels for ambient constituents in the Bay Area. If screening levels are updated during the 
course of the project, this QAPP will be modified to ensure compliance with the most up-to-date criteria.  

3.2.1 Wetland Surface Fill 
Wetland surface fill is fill that is suitable to support or come in direct contact with plants and wildlife that 
occur in wetland habitats. The RWQCB identifies limits for the allowable level of contamination for 
wetland surface material (RWQCB 2000). The purpose of the ecotone slope/living shoreline and salt 
marsh creation area is to support wetland habitat migration as sea level rises. However, upland portions of 
the ecotone slope will not be required to meet wetland screening criteria since these are not expected to be 
inundated by tidal action until future sea level rise and are not within the limits of RWQCB jurisdiction at 
the site. All wetland surface fill will be placed during the construction of the ecotone slope/living 
shoreline according to the project permits. Table 2 below shows the RWQCB contaminant screening 
criteria for wetland surface material. 

3.2.2 Wetland Foundation Fill 
Wetland foundation fill requires separation from direct contact with organism’s due to potential biological 
impacts. The RWQCB has identified allowable contaminant limits for wetland foundation material 
(RWQCB 2000). Table 2 below shows the RWQCB contaminant screening criteria for wetland 
foundation material. VOCs are not as biologically significant in wetland foundation fill and were not 
included in the screening criteria. 
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Table 2. Screening Criteria for Wetland Surface and Foundation Material 

Chemical Constituent Wetland Surface Material Wetland Foundation Material 

Metals (mg/kg, dry weight)   

Arsenic 15.3 A 70 A 

Cadmium 0.33 A 9.6 A 

Chromium 112 A 370 A 

Copper 68.1 A 270 A 

Lead 43.2 A 218 A 

Mercury 0.43 A 0.7 A 

Nickel 112 A 120 A 

Selenium 0.64 A 1.4 B 

Silver 0.58 A 3.7 A 

Zinc 158 A 410 A 

Organochlorine Pesticides/Polychlorinated Biphenyls (µg/kg, dry weight) 

DDTs, sum 7.0 A 46.1 A 

Chlordanes, sum 2.3 A 4.8 A 

Dieldrin 0.72 A 4.3 A 

Hexachlorocyclohexane, sum 0.78 A 0.99 A 

Hexachlorobenzene 0.485 A 6 A 

Polychlorinated biphenyls, sum 22.7 A 180 A 

Polycyclic Aromatic Hydrocarbons (µg/kg, dry weight)   

Polycyclic Aromatic Hydrocarbons, total 3,390 A 44,792 A 

Total Hydrocarbon Components (µg/kg, dry weight) 

Total Petroleum Hydrocarbons from Gasoline 100 B 400 D 

Total Petroleum Hydrocarbons from Jet Fuel, Kerosene, 
Diesel Fuel, or Motor Oil 

200 B 500 D 

Volatile Organic Compounds (µg/kg, dry weight) 

Acetone 8.6 C  

Benzene 27 C  

Bromodichloromethane 605 C  

Bromoform (Tribromomethane) 1,210 C  

Bromomethane 14 C  

Carbon techtrachloride 17 C  

Chlorobenzene 55 C  

Chloroethane 2.4 C  

Chloroform 247 C  

Chloromethane 385 C  

Dibromochloromethane 5,148 C  

1, 2-dibromo-3-chloropropane 0.26 C  

1,2-Dibromoethane 393 C  

1,2-Dichlorobenzene 86 C  
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Chemical Constituent Wetland Surface Material Wetland Foundation Material 

1,3-Dichlorobenzene 398 C  

1,4- Dichlorobenzene 93 C  

1,1-Dichloroethane 15 C  

1,2-Dichloroethane 348 C  

1,1-Dichloroethane 15 C  

Cis-1,2- Dichloroethane 209 C  

Trans-1,2-Dichloroethane 310 C  

1,2-Dichloropropane 664 C  

1,3-Dichloropropene 11 C  

1,4-Dioxane 11,725 C  

Ethylbenzene 156 C  

Hexachlorobutadiene 270 C  

Hexachloroethane 2,400 C  

Methylene chloride 244 C  

Methyl ethyl ketone 630 C  

Methyl isobutyl ketone 228 C  

tert-Butyl methyl ether 480 C  

Naphthalene 286 C  

tert-Butyl alcohol 6,660 C  

1,1,1,2-Tetrachloroethane 873 C  

1,1,2,2-Tetrachloroethane 225 C  

Tetrachloroethene 186 C  

Toluene 237 C  

1,2,4-Trichlorobenzene 445 C  

1,1,1-Trichloroethane 68 C  

1,1,2-Trichloroethane 471 C  

Trichloroethene 598 C  

Vinyl chloride 145 C  

Xylenes 407 C  

Source: A = RWQCB (2000); B = RWQCB (1992); C = NOAA (2008); D = HDHH (2017) 
Note: mg/kg = milligrams per kilogram; RWQCB = Regional Water Quality Control Board; THC = Total Hydrocarbon Components; µg/kg = micrograms 
per kilogram 

3.3 Laboratory Analysis 
The following sections describe the methods and protocols that will be implemented during the laboratory 
analysis of the borrow sources. Any suggested changes to the methodology must be approved by the 
quality assurance agent and RWQCB.  

3.3.1 Chemical Constituents 
All borrow samples will be collected and analyzed in compliance with the EPA’s Test Methods for 
Evaluating Solid Waste, Physical and Chemical Methods (SW-846) (EPA 1986). All analyses for 
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compounds will be provided in dry weight. The methods listed below will be used to analyze the 
following materials: 

• Metals will follow the EPA Methods 6000/7000 series  

• Organochlorine pesticides will follow EPA Method 8081B 

• Polychlorinated biphenyls will follow EPA Method 8082A  

• Polycyclic aromatic hydrocarbons will follow EPA Method 8270 

• VOC will follow EPA Method 8260B1 

3.3.2 Method Detection Limit 
The MDL is the lowest measurable concentration of a compound that can be reported with 99% 
confidence that the concentration is greater than zero. MDLs will be determined based on the pertinent 
Solid Waste (SW)-846 protocol (EPA 1986) or the method specified in Title 40 Code of Federal 
Regulations (CFR) Part 136, Appendix B (U.S. Government Publishing Office [GPO] 2011). The 
approved laboratory will select reporting limits (RL) representative of concentration levels that are easily 
replicable. The reporting limits will be below the screening criteria defined in Table 2, when possible. If it 
is not possible to get an RL less than the screening criteria, RWQCB will be contacted for approval to 
report down to the MDL, which should be below the screening criteria. The results of the laboratory 
analysis will be compared to the screening criteria to determine which contaminants are present in the 
borrow samples at a greater level than the screening criteria. RWQCB will be provided with a list of 
chemical constituents that are reported at levels above the MDL, but below the RL, which the agency can 
either approve or request to have additional testing conducted by a different method or lab. If the MDL 
continues to exceed the screening criteria for a specific constituent after additional testing, but the borrow 
source seems otherwise suitable for use at the site, the quality assurance agent will coordinate with 
RWQCB to determine whether the sample should be approved for use on-site.  

3.3.3 Accuracy 
Accuracy is the degree of closeness between laboratory contaminant concentration results and the actual 
contaminant concentrations in the samples. Accuracy will be assessed through the evaluation of the 
percent recoveries associated with laboratory control samples and matrix spikes. Accuracy is generally 
expressed as percent recovery (%R), which is defined as:  

%𝑅𝑅 = 100% × (𝑠𝑠 – 𝐶𝐶) / T 

where: 

s = measured spike sample concentration  
C = sample concentration  
T = true or actual concentration of the spike  

Accuracy will be controlled by comparing percent recoveries to the acceptable control limits in the 
SW-846 tables (EPA 1986). 

3.3.4 Precision 
Precision is a measurement of the reproducibility of data under a specific set of conditions. Precision is a 
quantitative measure used to assess the variability of a data set in reference to the calculated average 

 
1 VOCs will only be analyzed if there is potential VOC contamination. VOC contamination is not suspected at the FERRF site. 
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value. Precision will be assessed by the evaluation of the day-to-day variances in the laboratory control 
samples and will be evaluated for matrix effects using the matrix spikes (MS)/matrix spike duplicates 
(MSD). Results of the duplicate analysis are used to calculate the relative percent difference (RPD) or 
relative standard deviation (RSD). 

The RPD is defined as: 

RPD = 100% x (x1 – x2) 
(x1 + x2) / 2 

Where: 

x1 = first duplicate concentration and 
x2 = second duplicate concentration 

The RSD is defined as: 

RSD = 100% x (S / xm) 

Where: 

S = standard deviation 
xm = arithmetic mean of replicate analysis 

Precision will meet the acceptable levels as defined by SW-846 (EPA 1986). 

3.4 Fill Transport and Placement 
The following sections describe the processes and procedures that will be implemented to ensure that only 
approved fill is used for the construction of the ecotone slope/living shoreline and that all placement 
activities are in compliance with the project permits. 

3.4.1 Agency Approval of Proposed Work 
All required agency notification, coordination, and approvals will occur prior to fill activities. Agency 
notification will describe the purpose and amount of fill, the placement locations, and whether fill is 
intended for wetland surface or foundation use.  

3.4.2 Fill Movement Protocols 
Pending the results of the quantitative analysis, it is anticipated that all borrow materials will be sourced 
on-site. Fill will be separated into stockpiles according to fill type (e.g., surface, foundation) but will 
likely need to be transported via truck from the borrow location to the fill locations on-site. The quality 
assurance agent will be responsible for conducting visual inspections to verify that best management 
practices (BMPs) are being implemented. This includes verifying that trucks used for transportation are 
clear of debris, soil, and plant materials and are clean and in good condition prior to movement of fill on-
site. If the quality assurance agent observes any non-compliant activities, all transport of fill will be 
stopped until the issue is resolved. If anomalous material is encountered, a separate stockpile will be 
created and clearly marked to identify unusable fill. The quality assurance officer will also inspect the 
separate wetland surface and foundation fill material and will verify that materials are being kept separate. 
Before the soil is moved to the fill location, a soil acceptance form that clearly states the fill material type 
and a unique ID tag will be assigned to each stockpile. This documentation will be checked before the fill 
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is reused. The contractor will be responsible for maintaining a truck log to track the movement of fill 
throughout the project site and that fill is being separated and reused appropriately.  

3.4.3 On-Site Fill Placement 
The quality assurance agent will be responsible for monitoring fill placement activities throughout the 
duration of earthwork associated with the project. The agent will ensure all fill placement activities 
comply with this QAPP and will have stop work authority for fill placement if there are any concerns 
about the fill material, such as irregularities or anomalies. 

3.4.3.1 OPERATIONAL ROLES AND RESPONSIBILITIES 

The contractor will be responsible for all fill compliance on-site, including compliance with project 
permits, testing results and data, and agency notification and reporting. The contractor will also manage 
on-site stockpiles and fill placement during construction activities. All deliveries of approved wetland 
surface and foundation material to the project site will be tracked by the contractor. In addition, the 
contractor will ensure that wetland surface and foundation materials are kept at the approved locations in 
separate, clearly labeled stockpiles. The contractor will monitor all foundation material to ensure it is 
placed a minimum of 3 feet below all surface material and will not be mixed during placement activities. 
The contractor will provide documentation, including a fill tracking plan, to the quality assurance agent 
and project management team to demonstrate compliance regarding all fill placement. 

3.4.3.2 FILL TRACKING 

As discussed in the previous section, the contractor will be responsible for preparing a fill tracking plan 
throughout the fill placement process. The plan will include the borrow site location, fill volumes for both 
wetland surface and foundation fill, wetland and foundation stockpile locations, procedures to prevent 
surface and foundation fill from mixing, procedures to prevent foundation fill from entering waters of the 
State during placement activities, and the destination for surface and foundation fill within the project 
site. The contractor will provide weekly updates to the project management team to inform them of any 
changes regarding the type, quantity, or timing of fill being moved throughout the site.  

3.4.3.3 TRACKING FILL MOVEMENT AND PLACEMENT 

The contractor will be responsible for tracking and verifying the placement of surface and foundation 
wetland fill and that each is properly placed in its respective stockpile. Surface and foundation wetland 
fill should be kept in separate stockpiles at all times. The contractor will ensure that fill is placed in the 
approved stockpiles and confirm that foundation fill is placed a minimum of 3 feet beneath surface fill. 
Consistent with the stockpiles, no foundation and surface will be mixed during placement activities. If the 
contractor observes non-compliance with the movement or placement of fill material, the contractor will 
immediately contact the quality assurance agent, project manager, and/or RWQCB, as appropriate. 

3.5 Reporting Requirements 
WBSD will provide a quarterly progress report to RWQCB during project fill movement and placement. 
The progress reports will include the borrow site location, wetland surface and foundation fill quantities, 
fill movement and placement activities, remaining borrow quantity, and supporting documentation, 
including maps with borrow site and fill locations, team member field notes, truck logs (if any), test 
results, and fill approvals.  
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