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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

The following items are applicable to this modification:

W9123604B0018 0001

A. STANDARD FORM 1442, SOLICITATION, OFFER, AND AWARD: Bid Opening Date is changed to
05 AUG 2004. The time remains unchanged. Item A, change date from “29 JUL 2004” to “05 AUG
2004”.

B. SECTION 00010, SOLICITATION CONTRACT FORM, BID SCHEDULE: DELETE Pages 3 through
6 and ADD New Bid Schedule provided as Attachment A to this amendment.

C. SECTION 00100, BIDDING SCHEDULE/INSTRUCTIONS TO BIDDERS:

(1) DELETE the following clauses in their entirety:

252.236-7007, Additive or Deductive ltems
E4LC CONSTR 21, Solicitation Documents and Information

(2) ADD the following clauses:

E4LCO02, Award to Responsible Offeror

E4LCO09, Basis of Award

E4LC 30, Contractor Performance and Banking Information

52.219-4, Notice of Price Evaluation Preferences for Hubzone Small Business Concerns (JAN 1999)

D. SECTION 00700, CONTRACT CLAUSE:
Refer to Page 122; MOVE Clause 52.232-5001, Continuing Contracts (MAR 1995)—EFARS to Section
00800, Special Contract Requirements.

E. SECTION 00800, SPECIAL CONTRACT REQUIREMENTS:
Clause 52.217-7, Option for Increased Quantity—Separately Price Line Item (MAR 1989)

F. TECHNICAL CHANGES:

PART 1 - MAINTENANCE AND NEW WORK DREDGING INBOUND AND OUTBOUND ELEMENTS
OF NORFOLK HARBOR CHANNEL

1. SECTION 01005:

A. Page 01005-5, delete paragraph 1.3.2 and substitute therefore the
following:

“1.3.2 Special Requirements at Craney Island Dredged Material Management Area

“All activities at Craney Island Dredged Material Management Area shall be conducted in accordance with
Norfolk District Regulation DR 1130-2-4 which is available for review at the Craney Island Reservation Office.
Point of contact for review of the Regulation or to visit the site is Samuel E. McGee lIl, telephone (757) 484-
1021. The government retains ownership of all materials deposited within the disposal area. The removal of
scrap iron, steel, or any other material for personal use is prohibited. The Contractor is informed there will be a
large volume of dredging placement by others at Craney Island during this contract and only one cell of the
Dredged Material Management Area will be available at a time for use during this contract. The average daily
inflow into the Dredged Material Management Area shall not exceed 22,000 cubic yards of insitu dredged
material, and will be computed by dividing the cubic yards of insitu material dredged by the actual number of
active dredging (pumping) days. The average daily inflow value may be increased if the contractor can
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demonstrate to the satisfaction of the Contracting Officer, that planned production and procedural methods will
not violate the specified water quality requirements.”

B. Page 01005-8, paragraph 1.6.1, delete the third sentence and substitute therefore the following: “The
Government will establish two tide gauges for two areas between 10+00 to 233+00. The Government utilizes
the NOAA automatic gauge at Sewells Point between 234+00 to 406+00; therefore, the Contractor shall be
responsible for obtaining tide gauge readings from this location.”

2. SECTION 02881

A. Page 02881-4, paragraph 1.3, line 7, after “work dredging area” insert “are included at the end of this
SECTION.

B. Page 02881-5, delete paragraph 3.1.2 and substitute therefore the following:
“3.1.2 Water Quality Monitoring Controls

“In addition to the requirements specified in paragraph “Control of Dredging Area and Placement Area
Effluent”, the Contractor shall take all precautions that in the opinion of the Contracting Officer may be
necessary to minimize the escape of dredged material into receiving waters. It is the contractor’s
responsibility to operate the spill boxes ina manner which helps achieve the goal of releasing only
clarified supernatant (water) from the spill boxes into the river. Effluent shall be visually checked a
minimum of four times per day at each operating spillbox. If at any time it is visually apparent that
effluent other than clarified water is being released from Craney Island Dredged Material Management
Area, immediate action shall be taken by the Contractor to stop the release. Effluent total suspended solids
(TSS) samples shall be taken at least twice daily at the weir crest of each operating spillbox, once
approximately every twelve hours. When settled solids are present in samples taken from the spillbox
effluent, the sample is considered to have failed and immediate action shall be taken by the Contractor to
stop the release.”

C. Page 02881-6, delete paragraph 3.1.2.1 and substitute therefore the following:
“3.1.2.1 Effluent Total Suspended Solids Tests

“Total Suspended Solids tests shall be performed on all effluent samples as outlined in paragraph titled
“Control of Dredging Area and Placement Area Effluent”. The Contractor shall record all effluent
sampling events and the sampling results will be included on his Daily CQC Report. The following
effluent quality criteria supersedes the effluent quality criteria and water quality monitoring controls as
outlined in District Regulation 1130-2-4 “Deposition of Dredged Material into the Craney Island Dredged
Material Area, Norfolk Harbor, Virginia”, dated 26 April 2002. Dredged material placement operations
shall be managed to meet the following effluent quality criteria:

The Contractor must maintain a daily average TSS concentration of less than 500 mg/l. The ‘less
than’ 500 mg/l TSS concentration is a threshold limit and is not a TSS target or goal. If at any
time, the daily average of effluent sampling from a spillbox equals or exceeds 500 mg/l, the
Contractor shall take immediate action to stop the flow from that spill box. The release of effluent
from the spill box can resume after there is a sufficient depth of clarified ponded water in front of
the spill box to meet the TSS limit of less than 500 mg/l. The Contractor will immediately retest
the effluent; a measurement to determine if the TSS concentration is less than 500 mg/l will be
used as an indicator to continue effluent release from the spillbox. If the effluent TSS
concentration cannot be maintained below the 500 mg/l, the contractor must cease inflow into
Craney Island. For ponding and freeboard requirements, refer to paragraphs titled “Government
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Furnished Placement Area” and “Placement Area Use and Maintenance During Placement

Operations”.
D. Page 02881-8, delete paragraph 3.2.2 and substitute therefore the following:
“3.2.2 Control of Dredging Area and Placement Area Effluent

“The TSS concentration of the effluent samples taken in accordance with paragraph titled “Water Quality
Monitoring Controls” shall be determined by a photometric method using a Hach 850/DR Colorimeter
model #48450-00, program 94 “Suspended Solids”, or approved equal. Effluent water samples shall be
taken with a 1000 ml wide-mouth polyethylene bottle (Nalgene 2104-0032 or equal). The specified
equipment provides for real time measurement of TSS concentration; therefore, the contractor shall
perform the TSS measurement in the field immediately after each effluent sampling is accomplished.”

PART 2 - NEW WORK DREDGING OF SOUTH TERMINAL AT NORFOLK INTERNATIONAL
TERMINALS

1. SECTION 01005:
A. Page 01005-5, delete paragraph 1.3.2 and substitute therefore the following:
“1.3.2 Special Requirements at Craney Island Dredged Material Management Area

“All activities at Craney Island Dredged Material Management Area shall be conducted in accordance with
Norfolk District Regulation DR 1130-2-4 which is available for review at the Craney Island Reservation
Office. Point of contact for review of the Regulation or to visit the site is Samuel E. McGee ll1, telephone
(757) 484-1021. The government retains ownership of all materials deposited within the disposal area. The
removal of scrap iron, steel, or any other material for personal use is prohibited. The Contractor is
informed there will be a large volume of dredging placement by others at Craney Island during this
contract and only one cell of the Dredged Material Management Area will be available at a time for use
during this contract. The average daily inflow into the Dredged Material Management Area shall not
exceed 22,000 cubic yards of insitu dredged material, and will be computed by dividing the cubic yards of
insitu material dredged by the actual number of active dredging (pumping) days. The average daily inflow
value may be increased if the contractor can demonstrate to the satisfaction of the Contracting Officer, that
planned production and procedural methods will not violate the specified water quality requirements.”

B. Page 01005-8, paragraph 1.6.1, delete the third, fourth and fifth sentences and substitute therefore the
following: “The Government will establish a tide gauge in the vicinity of the work areas.”

2. SECTION 01270:
A. Throughout the SECTION, change all references for “Additive” to “Optional”.

B. Page 01270-2, paragraph 1.2.1, in the first line paragraph header, change “Base Bid Item No. 0001” to
read “Base Bid Item No. 0004”.

C. Page 01270-3, paragraph 1.3.1, in the first and second line paragraph header, change “Base Bid
Payment Item  No. 0002 (and Additive Item No. 0002 and Additive Item No. 0003)” to read “Base Bid
Payment Item No. 0005 (and Optional Item No. 0006 and Optional Item No. 0007”.

3. SECTION 02881



W91236-04-B-0018
0001
Page 5 of 14

A. Page 02881-4, paragraph 3.1, line 6, after “available” delete the remainder of the sentence and insert “at
the end of this SECTION.”.

B. Page 02881-5, delete paragraph 3.1.2 and substitute therefore the following:
“3.1.2 Water Quality Monitoring Controls

“In addition to the requirements specified in paragraph “Control of Dredging Area and Placement Area
Effluent”, the Contractor shall take all precautions that in the opinion of the Contracting Officer may be
necessary to minimize the escape of dredged material into receiving waters. It is the contractor’s
responsibility to operate the spill boxes ina manner which helps achieve the goal of releasing only
clarified supernatant (water) from the spill boxes into the river. Effluent shall be visually checked a
minimum of four times per day at each operating spillbox. If at any time it is visually apparent that
effluent other than clarified water is being released from Craney Island Dredged Material Management
Area, immediate action shall be taken by the Contractor to stop the release. Effluent total suspended solids
(TSS) samples shall be taken at least twice daily at the weir crest of each operating spillbox, once
approximately every twelve hours. When settled solids are present in samples taken from the spillbox
effluent, the sample is considered to have failed and immediate action shall be taken by the Contractor to
stop the release.”

C. Page 02881-6, delete paragraph 3.1.2.1 and substitute therefore the following:
“3.1.2.1 Effluent Total Suspended Solids Tests

“Total Suspended Solids tests shall be performed on all effluent samples as outlined in paragraph titled
“Control of Dredging Area and Placement Area Effluent”. The Contractor shall record all effluent
sampling events and the sampling results will be included on his Daily CQC Report. The following
effluent quality criteria supersedes the effluent quality criteria and water quality monitoring controls as
outlined in District Regulation 1130-2-4 “Deposition of Dredged Material into the Craney Island Dredged
Material Area, Norfolk Harbor, Virginia”, dated 26 April 2002. Dredged material placement operations
shall be managed to meet the following effluent quality criteria:

The Contractor must maintain a daily average TSS concentration of less than 500 mg/l. The ‘less
than’ 500 mg/l TSS concentration is a threshold limit and is not a TSS target or goal. If at any
time, the daily average of effluent sampling from a spillbox equals or exceeds 500 mg/l, the
Contractor shall take immediate action to stop the flow from that spill box. The release of effluent
from the spill box can resume after there is a sufficient depth of clarified ponded water in front of
the spill box to meet the TSS limit of less than 500 mg/l. The Contractor will immediately retest
the effluent; a measurement to determine if the TSS concentration is less than 500 mg/l will be
used as an indicator to continue effluent release from the spillbox. If the effluent TSS
concentration cannot be maintained below the 500 mg/l, the contractor must cease inflow into
Craney Island. For ponding and freeboard requirements, refer to paragraphs titled “Government
Furnished Placement Area” and “Placement Area Use and Maintenance During Placement

Operations”.
D. Page 02881-8, delete paragraph 3.2.2 and substitute therefore the following:
“3.2.2 Control of Dredging Area and Placement Area Effluent
“The TSS concentration of the effluent samples taken in accordance with paragraph titled “Water Quality
Monitoring Controls” shall be determined by a photometric method using a Hach 850/DR Colorimeter

model #48450-00, program 94 “Suspended Solids”, or approved equal. Effluent water samples shall be
taken with a 1000 ml wide-mouth polyethylene bottle (Nalgene 2104-0032 or equal). The specified
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equipment provides for real time measurement of TSS concentration; therefore, the contractor shall
perform the TSS measurement in the field immediately after each effluent sampling is accomplished.*

4. REVISED DRAWINGS: Sheets 3 and 4 for NEW WORK DREDGING OF SOUTH TERMINAL AT
NORFOLK INTERNATIONAL TERMINALS, change all references for “Additive” to “Optional”.
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SECTION 00010 - SOLICITATION CONTRACT FORM
W9123604B0018 0001
Section 00010 - Solicitation Contract Form
SCHEDULE | - NORFOLK HARBOR CHANNEL — BASE BID
ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0001 1 Lump Sum Job
FFP
Mobilization and Demobilization
PURCHASE REQUEST NUMBER: W26GLG-4147-1804
NET AMT
FOB: Destination
ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0002 166,400 Cubic $

Yard

FFP

Maintenance Dredging Norfolk Harbor Channel to required depths of 51 feet
MLLW and 52 feet MLLW with one foot of allowable overdepth at each dredging
depth, complete, including all associated work as indicated and specified. THIS
IS AN ESTIMATED QUANTITY.

NET AMT

FOB: Destination
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ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0003 2,021,900 Cubic $
Yard
FFP

New Work Dredging Norfolk Harbor Channel to required depths of 51 feet
MLLW and 52 feet MLLW with one foot of allowable overdepth at each dredging
depth, complete, including all associated work as indicated and specified. THIS
IS AN ESTIMATED QUANTITY.

NET AMT

FOB: Destination

Total Estimated Amount of Base Bid Schedule I: $

SCHEDULE Il - SOUTH TERMINAL OF NORFOLK INTERNATIONAL TERMINALS
CHANNEL - BASE BID

ITEM NO SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE AMOUNT
0004 1 Lump Sum Job

FFP
Mobilization and Demobilization

NET AMT

FOB: Destination



ITEM NO
0005

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1,395,300 Cubic $
Yard

FFP

New Work Dredging South Terminal of Norfolk International Terminals to
required depths of 25 feet MLW and 50 feet MLW with two feet of allowable
overdepth at each dredging depth, complete, including all associated work as
indicated and specified. THIS IS AN ESTIMATED QUANTITY.

NET AMT

FOB: Destination

Total Estimated Amount of Base Bid Schedule I1: $
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AMOUNT

OPTIONAL BID ITEMS

ITEM NO
0006

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
257,700 Cubic $
Yard

FFP

OPTIONAL ITEMNO. 1

New Work Dredging South Terminal of Norfolk International Terminals to
required depths of 25 feet MLW and 50 feet MLW with two feet of allowable
overdepth at each dredging depth, complete, including all associated work as
indicated and specified. THIS IS AN ESTIMATED QUANTITY.

NET AMT

FOB: Destination

AMOUNT




ITEM NO
0007

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
468,000 Cubic $
Yard
FFP

OPTIONAL ITEM NO. 2

New Work Dredging South Terminal of Norfolk International Terminals to
required depths of 25 feet MLW and 50 feet MLW with two feet of allowable
overdepth at each dredging depth, complete, including all associated work as
indicated and specified. THIS IS AN ESTIMATED QUANTITY.

NET AMT

FOB: Destination

TOTAL ESTIMATED AMOUNT BID (BASE BID PLUS ALL OPTIONS):

$
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AMOUNT
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SECTION 00100 - BIDDING SCHEDULE/INSTRUCTIONS TO BIDDERS
E4LCO02 AWARD TO RESPONSIBLE OFFEROR

Responsibility will be determined, prior to award, by the Contracting Officer, either by performing a pre-award
survey or conclusions based on a previous pre-award survey and/or any performance data available. A pre-award
survey will be performed and the offeror will be required to show that he has the necessary capital, experience, and
owns or can procure the necessary plant or other resources to commence the work at the time prescribed in the
specifications and thereafter to prosecute and complete the work safely and satisfactorily within the time specified.

E4LCO09 BASIS OF AWARD

All blanks must be filled in by the bidder. A single award will be made to the lowest responsible, responsive bidder
on the basis of the total price bid. Prior to making an award, a pre-award survey will be made and the low bidder
will be required to show that he has the necessary capital, experience, and owns or can procure the necessary plant
to commence the work at the time prescribed in the specifications and thereafter to prosecute and complete the work
safely and satisfactorily within the time specified.
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E4LC 30 CONTRACTOR PERFORMANCE AND BANKING INFORMATION

1. Prior to awarding a contract, the Government must conduct a
PRE-AWARD SURVEY of the firm selected for award. In order for us
to minimize delays in conducting the survey and awarding the
contract, you are requested to provide the following information
with your offer:
a. BANK:  Branch/Location
Point-of-Contact
Telephone Number/Fax Number
Please contact the bank in advance so they will release the
necessary information regarding average balances in your
operating accounts, lines of credit, and credit history.
b. 3 CURRENT PROJECTS OF SIMILAR SCOPE AND SIZE:
Project Title/Contract Number
Customer
Point-of-Contact
Telephone Number/Fax Number
$ Value
% Complete
Scheduled Completion Date
c. 3 COMPLETED PROJECTS OF SIMILAR SCOPE AND SIZE:
Same as CURRENT PROJECTS; however, in lieu of "% Complete"
and "Scheduled Completion Date," provide "Completion Date."
d. DO NOT PROVIDE VOLUMINOUS LISTINGS OF YOUR FIRM'S CONTRACTING
HISTORY.
2. If you wish to shield this information from public view at
the bid opening, the information may be placed in an envelope
with the following legend:
PRE-AWARD SURVEY INFORMATION
SOLICITATION NO.
<YOUR FIRM'S NAME>

52.217-5 EVALUATION OF OPTIONS (JUL 1990)

Except when it is determined in accordance with FAR 17.206(b) not to be in the Government's best interests, the
Government will evaluate offers for award purposes by adding the total price for all options to the total price for the
basic requirement. Evaluation of options will not obligate the Government to exercise the option(s).

(End of provision)

52.219-4  NOTICE OF PRICE EVALUATION PREFERENCE FOR HUBZONE SMALL BUSINESS
CONCERNS (JAN 1999)

(a) Definition. HUBZone small business concern, as used in this clause, means a small business concern that
appears on the List of Qualified HUBZone Small Business Concerns maintained by the Small Business

Administration.

(b) Evaluation preference. (1) Offers will be evaluated by adding a factor of 10 percent to the price of all offers,
except--
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(i) Offers from HUBZone small business concerns that have not waived the evaluation preference;
(ii) Otherwise successful offers from small business concerns;

(iii) Otherwise successful offers of eligible products under the Trade Agreements Act when the dollar threshold for
application of the Act is exceeded (see 25.402 of the Federal Acquisition Regulation (FAR)); and

(iv) Otherwise successful offers where application of the factor would be inconsistent with a Memorandum of
Understanding or other international agreement with a foreign government.

(2) The factor of 10 percent shall be applied on a line item basis or to any group of items on which award may be
made. Other evaluation factors described in the solicitation shall be applied before application of the factor.

(3) A concern that is both a HUBZone small business concern and a small disadvantaged business concern will
receive the benefit of both the HUBZone small business price evaluation preference and the small disadvantaged
business price evaluation adjustment (see FAR clause 52.219-23). Each applicable price evaluation preference or
adjustment shall be calculated independently against an offeror's base offer.

These individual preference amounts shall be added together to arrive at the total evaluated price for that offer.

(c) Waiver of evaluation preference. A HUBZone small business concern may elect to waive the evaluation
preference, in which case the factor will be added to its offer for evaluation purposes. The agreements in paragraph
(d) of this clause do not apply if the offeror has waived the evaluation preference.

___ Offeror elects to waive the evaluation preference.

(d) Agreement. A HUBZone small business concern agrees that in the performance of the contract, in the case of a
contract for

(1) Services (except construction), at least 50 percent of the cost of personnel for contract performance will be spent
for employees of the concern or employees of other HUBZone small business concerns;

(2) Supplies (other than procurement from a nonmanufacturer of such supplies), at least 50 percent of the cost of
manufacturing, excluding the cost of materials, will be performed by the concern or other HUBZone small business
concerns;

(3) General construction, at least 15 percent of the cost of the contract performance incurred for personnel will be
will be spent on the concern's employees or the employees of other HUBZone small business concerns; or

(4) Construction by special trade contractors, at least 25 percent of the cost of the contract performance incurred for
personnel will be spent on the concern's employees or the employees of other HUBZone small business concerns.

(e) A HUBZone joint venture agrees that in the performance of the contract, the applicable percentage specified in
paragraph (d) of this clause will be performed by the HUBZone small business participant or participants.

(f) A HUBZone small business concern nonmanufacturer agrees to furnish in performing this contract only end
items manufactured or produced by HUBZone small business manufacturer concerns. This paragraph does not
apply in connection with construction or service contracts.

(End of clause)



W91236-04-B-0018
0001
Page 14 of 14

SECTION 00800 - SPECIAL CONTRACT REQUIREMENTS
52.217-7 OPTION FOR INCREASED QUANTITY--SEPARATELY PRICED LINE ITEM (MAR 1989)

The Government may require the delivery of the numbered line item, identified in the Schedule as an option item, in
the quantity and at the price stated in the Schedule. The Contracting Officer may exercise the option by written
notice to the Contractor within 120 calendar days from award. Delivery of added items shall continue at the same
rate that like items are called for under the contract, unless the parties otherwise agree.

(End of clause)
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SUMMARY

In May 1983, August 1984 and July 1985, the Norfolk District supervised
subsurface investigations of the Norfolk Harbor Channel located in the
Elizabeth River and Hampton Roads Harbor, Virginia. The work was performed in
support of the Norfolk Harbor and Channels, Deepening Project, Virginia. The
purpose was to determine sediment type characteristics to a depth of minus 58
feet mean low water, to determine the natural angle of repose for the
materials encountered, and to determine areas within the project which have
sediments suitable for engineering construction.

Results of the vibracore sampling program indicate the presence of very, soft
saturated, plastic marine-estuarine clay (CL, CH) and silts (ML, MH) in much
of the channel. Patches of dense silty, fine to coarse calcareous sands (SM)
were encountered in some areas. Vibracore penetration into this material was
difficult with penetration refusal occurring in each area.

The calcareous sands identified in this exploration program are suitable for
beach restoration projects and engineering fill. Cohesive sediments
encountered in this study will stand initially at a slope as steep as 1V on
2H. With time, these greater slopes are expected to degrade. The
non—cohesive sediments will satisfactorily maintain slopes between 1V to 3H

and 1V to 5H.
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APPENDIX C - VOLUME 1

GEQLOGY AND SOILS
SUBSURFACE INVESTIGATION
NORFOLK HARBOR CHANNEL
NORFOLK HARBOR AND CHANNELS, DEEPENING PROJECT, VIRGINIA

1. INTRODUCTIQN. 1In May 1983, August 1984, and July 1985, the Norfolk
District supervised subsurface investigations for the Norfolk Harbor
Channel, Norfolk Harbor and Channels, Deepening Project, Virginia. The
scope of work was fourfold:

a. To determine substrata conditions to a minimum depth of minus 58
feet below mean low water. Detail was given to identifying areas where
sediment changes occurred both vertically and horizontally.

b. To perform laboratory soil identification tests, moisture
contentg, natural density tests, and soil strength tests.

c. To determine the side slopes for the channel.

d. Identify areas within the project area which may have sand
texturally suitable and available in appreciable quantities for mining.

The purpose was to provide specific data to determine the dredgeability
of the materials encountered.

2. SITE DESCRIPTION.

2.1 Project Site. The Norfolk Harbor Channel consist of the Entrance
Reach, Norfolk Harbor Channel and Craney Island Reach. The channels are
located in the Elizabeth River and the area known as the Hamptom Roads
Harbor where the Elizabeth River, James River, and Nansemond River
converge. The channel is bounded on the north side by the City of
Hampton and splits Craney Island Disposal Area to the west and the City
of Norfolk to the east. These three channels combine to be approximately
7.4 nautical miles long. A location map for Norfolk Harbor Channel is
shown in Appendix 1A, Sheet lA-l.

2.2 General Geclogy. The study area is located in the Coastal Plain
Physiograhic Province. The subaerial morphology is dominated by a series
of plains and scarps. These plains and scarps are deposited erosional
features which were formed during the Pleistocene glacial and
interglacial periods. Underlying the Coastal Plain is a seaward
thickening wedge of unconsolidated sediments dating from at least
earliest Cretaceous time to recent. The basement rock is pre—Cambrian
crystalline rock and underlies the area at depths greater than 2000
feet. The Chesapeake Bay is the most prominent physiograhic feature in
the Virginia Coastal Plain. It is an ancient drainage system which was
drowned by a later rige in sea level.




3. EXPLORATION. Exploration programs were conducted during May 1982,
August 1984, and July 1985. Ocean Seismic and Survey, Inc. of Norwood,
New Jersey, Carpenter Construction Company, Inc., and Exploratory Marine,
Inc., both of Virginia Beach, Virginia performed the exploration
programs. Confirmation of the material comprising the seafloor and
shallow subbottom was made by physically sampling the sediment with a
vibracore. The vibracore is an underwater gampler, which is activated by
a pneumatic or hydraulic vibrator and supported by either a barge-mounted
erane or a ship mounted crane. The vibracore drives a long slender
casing into the underwater sediment deposits. The casing incorporates a
clear plastic 3 to 3-1/2 inch inside diameter liner tube and is supported
by a quadripod assembly at the underwater sediment surface. After
adequate bearing is obtained for the quadripod basepods on the bottom,
the casing is vibrated into the underlying soils. A vibrator attached to
the top of the casing supplies the driving force. An umbilical conduit
carries power to the vibrator and either exhausts freely to the
atmosphere or recirculates through the barge-mounted compressor. A
penetrometer was used to record the rate of penetration in feet per

second.

The vibracore was required to obtain eighty percent of all material
penetrated. Refusal of penetration was defined as less than 1-foot of
penetration for five minutes of vibration. Jetting was then required to
advance the boring if necessary. Cores were cut in 5 to 7 foot sections,
sealed at the ends, and stored upright. Later the cores were transported
to a processing center where sections of the cores were cut out and sent
to a soil laboratory for testing. The remaining core was set up for
splitting on a metal trough. A power router mounted on a base which is
designed to ride along the top of the trough is set teo cut just through
the liner. A cut is made on the core and the core is then rotated
180-degrees and another cut is made. One half of the core liner is then
discarded and the other is logged and sampled as necessary. The retained
portion of the core is sealed in clear polyethylene sleeving and is '
stored in a core depository. A total of 66 twenty foot vibracores were
performed in the study area. Boring logs with boring notes are provided
in Appendix 1B. Boring locations are shown in Appendix 1A, sheets 1A-2

through 1A-9.

4. HORIZONTAL AND VERTICAL CONTROL. The horizontal control used for the
positioning and locations of the subbottom sampling was based on the
North American Datum (NAD). The coordinates of the horizontal control
are expressed in feet and referr to the Virginia State Grid (South

Zone). Specifically, three different electronic survey systems were
utilized. Following is a brief description of each:

The 1983 exploration program, conducted by Ocean Seismic and Survey,
Inc., relied on a Del Norte Trisponder R02 Distance Measuring Unit (DMU),
interfaced with a Hewlett Packard 9825 computer and 7245B plotter
printer. Three Del Norte transponders were placed at selected shore
points whose coordinates were precisely evaluated in the Virginia State
Coordinate System. The DMU measures range from the control antenna
aboard the vessel to the shore transponders.




For mooring the vessel into position for coring, two ranges were used.
Then, once the vessel was set up on the core site, three ranges were used
to verify the position and to compute a level of accuracy. Three ranges
will yield three positions for the vessel, all very close together. The
computed location is the centroid of these three positions. (The
centroid also turns out to be the least squares location). The mean
deviation of the three points from the centroid is computed as a measure
of accuracy. '

Carpenter Construction Company, Inc. in 1984 utilized a Hastings-Raydist
model ZA-75C navigator and model GA-50 position indicator. The
Hastings—Raydist navigation system is a hyperbolic phase comparison
method operated by signals sent by permanently installed shore stations.
The hyperbolic mode system uses a minimum of three shore stations and a
receiver onboard the boat. The shore stations generate a unique pattern
of intersecting lines that allows the survey boat position to be
calculated. Each hyperbola is a line of position. The receiver on the
survey boat detects and compares the phase difference of the transmitted
signals to determine the position of the boat.

Positioning was provided by Bieker Associates, Inc. from Lynne,
Connecticut, in 1985. Bieker Associates operated a Motor¢la Mini Ranger
III which is a microwave, range/range positioning system. The master
receiver/transmitter unit aboard the survey boat integrates two reference
station units set up on known survey markers on the Virginia Grid

System. The range from each reference station to the coordinate of the
site is computed and later converted to the Virginia Grid System.

Vertical control was maintained by measuring and recording the water
depth at the sample location. Water depths were measured with an
electronic fathometer. Fathometers were periodically bar checked for
accuracy. The time of the day was noted and at a later date the
elevations were corrected to mean low water utilizing the tide prediction
tables published by the National Ocean Service. The elevations were
corrected using the tidal information at the nearest subordinate station
found in the tide table publiecationm.

5. SUBBOTTOM PROFILING. Seismic reflection profiling was used to
delineate subbottom structures, bedding planes, and lateral and
horizontal density variations between different lithologies encountered
during the vibracore exploration program. Continuous reflections were
obtained by generating repetitive high energy sound pulses near the water
surface and recording echoes reflected from the sediment-water interface,
and subbottom interfaces between acoustically dissimilar materials.

5.1 Eguipment. A Raytheon RTT-1000A-1 portable survey system consisting
of a dual low-frequency (3.5 and 7.0 KHZ) transducer coupled with a
high-frequency (200 KHZ) transducer was used for seismic profiling. The
power source for the acoustical signal and transceiver chart recorder was
supplied by the U.S8. Army Corps of Engineers boat, "ADAMS" or "LYNNHAVEN"




5.1.1 Area of Coverage. Seismic survey tracklines were laid out in two
line patterns: a profile line on each side of the centerline of the
channel and running parallel to the centerline, and 23 cross section
tracklines running perpendicular to the centerline of the channel.
Seismic reflection records are on file in the Geotechnical Engineering
Section, Norfolk District, Corps of Engineers.

5.1.2 Discugssion of Subbottom Profiling. Many subbottom acoustic
reflectors were seen on the seismic reflection records. However, most of
all the acoustic reflectors encountered were below project depth. Two
areas encountered show geclogic structures such as erosiomal surface
features or sedimentary depositional features near the surface. These
structures were delinated due to variation in acoustic impedence within
the sediment columm., Thig change is normally attributed to some
lithologic change such as grain size, matrix content, degree of
cemetation, water content, etc. It is also possible that reflectivity is
enhanced or diminished by the relative angles between the survey track
and the dip of the beds. The two zones where strong reflectors are near
the surface occur in areas between station numbers 160+00 to 185+00 and
253+00 to 273+00. These areas correlate well with results obtained from
the vibracore exploration program. Inspection of the isometric drawing
shown in Appendix 1D show that horizontal and vertical sediment changes
occur near these areas. However, it should be noted the boundaries shown
on the diagrams in Appendix 1D are only estimated. Both of these zones
contained areas where the sediments are stiffer than surrounding
materials. These areas are discussed more in Section 7 of this report.

6. LABORATORY SOIL TESTING. A total of 170 samples were removed from
the vibracores for laboratory testing. These section samples were
generally 1 to 1.5 feet long. The samples were sealed at both ends and
sent to laboratory firms. Century Engineering, Inc., of Towson,
Maryland, Schnabel Engineering Associates of Richmond, Virginia, and Law
Engineering Testing Company of Norfolk, Virginia, performed the
laboratory testing on the sediment samples, Laboratory testing was
performed to determine sediment classification and geotechnical
characteristics. Tests included moisture contents, Atterburg limits,
specific gravities, natural densities, percent fines, Unified Soil
Classifications, gradation analyses, torvane tests, unconsolidated-
undrained triaxial tests, consolidation tests, and consolidated quick
direct shear tests. Comnsolidation tests were ran to assist in
determining void ratios of the In-situ material. Test results are
indicated on the logs in Appendix 1B and found in tabular form in
Appendix 1C. In addition, 0ld Dominion University (0.D.U.), Norfolk,
Virginia, conducted standard x-ray radiograph tests on seventeen
samples., Four of these samples were from Norfolk Harbor Channel. The
results of this study are provided in Appendix 1E. The tests were
performed to assist in determining an estimate of the degree of
disturbance to the sample. The vibratory sampler obtains a 20-foot long
continuous sample in a few minutes, therefore, the samples are generally
considered to be disturbed. The degree of disturbance is related to the
sediment size. In general, the fine grain soils (silt and clay)
illustrated a less amount of disturbance than coarser size soils (sand).




Because disturbance of the sediments does occur, the shear strength
values presented in this report are only relative values and cannot
characterize actual in-situ soil strength parameters. 0.D.U. also ran
sedimentological studies on four samples. These studies included _
particle roundness, particle hardness, mineralogy of sand and silt sgize
fractions, clay mineralogy and relative abundance. This report is also
included in Appendix 1E.

7. SUBSURFACE CONDITIONS. Soil samples are classified according to the
Unified Soils Classification System and described according to
Burmister's Method of Material Proportions. Elevations ghown on the logs
are approximate and based on mean low water (MLW).

7.1 Boil Profile. Results of the vibracore sampling indicate the
presence of very, soft saturated, plastic marine-estuarine e¢lay (CL, CH)
and silts (ML, MH) in much of the channel. Three areas within the
project area consist of dense, silty fine to coarse calcareous sands
(SM). These areas are in the vicinity of station numbers 166+00, 266+00,
and 306+00. These areas are shown by the dashed lines in the boring
location plans in Appendix 1A of thig report., The inferred boundaries
are only meant to indicate the areas where the material was encountered
during the exploration programs described in this report. The material
may possibly be found outside the inferred boundary. Vibracore
penetration into this material was difficult with penetration refusal
occurring in each area. Dredging performed in the past around the area
of station 296400 has encountered sedimentary rock. The rock was
identified as coquina which is considered a limestone consisting of shell
fragments, coral, and other organic debris. Coquina was not encountered
during the exploration programs described in this report. However,
maintenance dredging performed during this time did encounter this
material. Specimens collected from discharge pipelines into Craney
Island Disposal Area are stored at the Norfolk District, Corps of
Engineers.

Digcussion of the laboratory analyses performed on the sediment samples
report i1g restricted to the material above minus S8 feet elevation
(MLW). A total of 127 samples of the original 170 samples are described
here. Of the 127 samples, nineteen classified as sandy material (SM, SC,
SP) and 112 classified as silts and clays (ML, MH, CL, CH). The natural
dry density of the sediment varied from 24.0 to 113.7 pounds per cubic
feet (PCF) and averaged approximately 57.5 PCF. Specific gravity values
ranged from 2.53 to 2.76 and averaged 2.68. Natural moisture contents
ranged from 6.5 to 191.5 percent and averaged 77.9 percent. Saturation
averaged 94,3 percent, Liquid limit wvalues ranged from 24 te 148 and
averaged 79. Plastic limits varied between 14 and 92 and averaged 30.
Void ratios ranged from 0.61 t0 5.89 and averaged 2.23. The percent
fines ranged from 3.7 to 100 and averaged 80.7 percent.

The dry unit weight of the coarse grained sediments tested ranged from
68.5 to 113.7 pcf and averaged 92.2 pef. The percent fines ranged from
3.7 to 41.0 percent and averaged 24.0 percent. The liquid limit varied
from 33 - 87 and averaged 52. The plastic limit ranged from 14 to 32 and
averaged 22. Moisture contents varied between 6.5 to 52.9 percent and
averaged 30.4 percent. The specific gravity varied from 2.60 to 2.77 and

averaged 2.68.




The dry unit weight of the cohesive sediments ranged from 24.0 to 97.7
pef and averaged 53.2 pef. The percent fines varied from 51.0 to 100.00
percent and averaged 90.0 percent. The liquid limits varied from 24 to
148 and averaged 79.5. The plastic limits ranged from 17 to 92 and
averaged 30. The natural moisture ranged from 26.0 to 191.5 and averaged
87.1. The specific gravity ranged from 2.53 and 2.76 and averaged 2.66.

Twenty-four unconsolidated-undrained (UU) tests were performed. Strength
values ranged from 0.06 to 1.90 tons per square foot (ISF) and averaged
0.19 TSF. Four unconfined compression tests were ran with strength
values ranging from 0.05 to 0.215 TSF and averaged 0.11 TSF. Four direct
shear tests were ran with phi angles varying from 28 degrees to 49
degrees. A total of 35 tovane tests were performed with shear values
ranging from 0.06 to 0.5 TSF with an average of 0.19 TSF.

8. SIDE SLOPES. Slope stability analyses were not conducted for the
channel. Experience has established that the softer sediments consisting
of clays and silts in the south end area of the project will initially
stand at 1 on 3 slopes. Because the channel banks -consist of firm clay
in areas, slopes as great as 1 on 2 should be obtainable. With time
these greater angles will degrade. For the non-cohesive silty fine to
coarse sands, side slopes of 1 on 3 to 1 on 5 are recomménded.

9. MINERAL RESOURCES. Areas within the channel project which contain
material which may be suitable for comstruction fills are stations 32+00
to 42+00; 150+00 to 185+00 and 250+00 to 254400, These areas contained
appreciable amounts of sand size material which in the past has been used
for beach restoration and engineering fill.
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BORING NOTES

1. The soil was classified according to the "Unified Soil Classification
System" (ML, CL, SP, etc) and described utilizing the "Burmister's Method of
Material Proportions.” (See page B-2 for classification system.)

2. The penetration scale indicates the number of seconds required for
vibracorer to penetrate each foot of material. If more than 40 seconds was

necessary, the total number of seconds was written on the scale for each foot
of penetration.

3. All elevations and locations are approximate.
4, For location of borings, see Sheets lA-1 through 1A-8.
5. Dates shown on logs are completion dates.

6. Samﬁles are stored at the Norfolk District, Corps of Engineers and are
available for inspection. )

7. Abbreviations:

4

blk - black PI - Plagstic Index

brn - brown PL - Plastic Limit

BOH - Bottom of Hole plast - plastic, plasticity
crs, ¢ — coarse _ S% - Saturation percent

cly - clayey sdy - sandy

e - void ratio sat - saturated

fn, £ — fine sft — soft

frag - fragments (fragmented) sly — silty

G - Specific gravity of solids tr - trace

gEry - gray TV - Torvane

HP - High Plasticity v - very

LL - Liquid Limit v.f. - very fine

LP - Low Plasticity W% — Natural water content percent
med, m - medium w/ - with

MP - Medium Plasticity yel — yellow

mst - moist PCF - Dry density, pounds per

cubic foot

8. The symbol (*) denotes that the soil parameter was calculated based on
given laboratory results and equations presented on page C-1 of this report.

B-1
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UNIFIED SOIL CLASSIPICATION
(Including Tdentification and Description)

~

After -esoving particles larger than No. A sieve siie, prepare a pat

of solet 8011 with & volume of ebout one-helf cudlc inch,

vater 1f secessary to wake thbe
Place the et 1a the open

otriking vigorously against the other band several timme.

reaction ap

which changes to & lvery canstetency and becomss gloesy,

Add enogh
o0il soft But not sticky.

pala of ooe dand and shake boriantally,

A positive
of vater oo the surface of the pat
Vhen the

of the

pe

sample ta squesied betweer. the fingers, the vater anc ¢ loes disaprear

from the surface, the pat et 1ffens,
The repidity of sppearance of vater

pearance
finee 15 & sofl.
Very fine clsen sands giwe the quickest and mcet diatir
@ plastic clay bas 0o reec’ion.
flour, ehov & moderately qotea

Adopted by Corps of Engineers and B.rveu of Reclam - Lo,

asd finally 1t rrecks or cnmbles
2uring shaking and of ite dieag -
ot 1n identifylng the character of the

during equeesing s

It reaction whereae
Inorganic silts, eust. as o typical rock
reaction.

After removing particles larger than No. %0
pat of 801l to the consistency of putty,
necessary. Allov the pat to dry complete.
OF air drying, and then test tte strength
crumbling between the fingers.
of the character and Quantity
contained i1a the s03l. “he dry etrengte.
in.Ceasing plasticity.

6. Sry strengte te characterise ic for cays of
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iotinguisicd Py the 3cel

strengs: .
slight ary etoength, .ut can be
when § wicri-g the z2ried apecim-n. 1ine
vncreas a tyr.cal e:lt has th~ smouth 1ee

This strengtd 1s o arasure
Of the colloida: ire.tien

oleve olze, mold @
adding water 1f
ly oy Jven, sun,
by treaking and

1n remscs with

the “n group.
Slgnt dry

<t tac -amc

“Ane .otls gritt,
1 of fiour.

near the plastic ltmit and the
* 19 the collotdal clay frection
and quick loss of coderence of the lunp below the plastic liatt tads-
y of low phnleltx,

organic clays which occur
Nighly organic clayo have o
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- - o
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-14 DATE: 6 May 1983 ELEVATION: ~53.8 FT. MLW
Deepening Project COORDINATES: N __235,658.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2,631,722.00 INSPECTOR: J. Swean CORE RECOVERY: __164 /20.0_820 %
VATION | DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. W | s No200 | 8d | 8
ELEVATI 1 SEMELNG | Les. irica ZTRAT samp ELEV-DEPT.l oc | pH | W | 5 | LL [ PL | P (W0l g | o | B4 BRI WU cu DS CONS
=538 00 | 77,7 (OR) CLAY, little Sitt, tr. i i
— “',/ /| fine Sand, H.P., saturated, —
- 7 /4 black | B
— 7 ~56.0| 2.2 —
= e B A 53.4 36.0 | 20.0 | 16.0 | 66.0 67.31103.3 ~
-57.0 3.2 = »H -57.01 3.2 |
. // (CL) CLAY & SILT, tr. fine : -
- Sand, tr. shell frag., M.P., —
5 ] / moist, grey B :_ 5
- - e
-60.0 62 — /ﬂ -60.0| 6.2 —
- 7/ (CH) CLAY, tr. fine Sand, 1 B 75.4 68.0 | 33.0 | 35.0 | 98.0 55.3 | 96.9 r
- tr. Silt, tr. shell frag., -61.0f 7.2 —
m % H.P., moist, grey - —
10 Z I 10
I é ‘ ol
15__] / 1 i -
_ / T |62 154 —°
—_— a 72.0 78.0 | 34.0 | 44. . . .
02 | e = 7 C 0l 164 0980 57.5 | 98.8 —
. Bot. | —
20 ] i 920
0 40

10 20 30

BORING No. 8IVC-14
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PROJECT: Norfolk Harbor and Channels HOLE NO. _83vC-15 DATE: 6 May 1983 ELEVATION: =925  FT. MLW
Deepening Project COORDINATES: N _233,752.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E _ 263237100 INSPECTOR: J. Swean CORE RECOVERY: 20  /20.0_100 %
EVATIO DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +No200 8d 8
e FT. SEQUENCE | LES: USCS SECS. SAMPIMLW | FT. | OC | PH | & | % | W | PL | P {"3™] G | e |pcrlper| Y | G | DS | Tv | CONS
-525 00 | T (SM) SAND fine & SILT, i N
-53.5 1.0 L[] N.P., moist, grey -53.5| 1.0 C
_ / (CH) CLAY, some fine Sand, A 64.4 64.0 | 31.0 | 33.0 | 72.0 56.5 | 92.9 _
- / H.P., moist, grey -54.5| 2.0 L
- / Penetration ~ o
=96.5 0 — large oyster shell -
5 = / Recorder o _ — .
-57.8 53 —] f/A ‘ . . Broken i -57.8| 5.3 C
[/ (CH) CLAY, litte Sit, littl B 86.4 [+106.5 80.0 | 34.0 | 46.0 | 84.0 | 2.71 | +219| 52.9 | 98.6 C
-] fine Sand, H.P., compacted, -58.8| 6.3
] / moist, grey ] —
| 10 ] / I _
629 | 104 ] H 1 |-629[ 104 —10
- / (CH) CLAY, same as above, C 91.9 90.0 | 31.0 | 59.0 | 99.0 47.1| 90.4 |
~ / tr. fine Sond 1~ |-639| 11.4 -
15 / i 15
-680 | 155 i _
- (CH) CLAY, same as above, -
- tr. Peat i -
- - -F—
-725 20| % i — 20
Bot. 0O 10 20 30 40

BORING No. _8IVC—1

n
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BORING No. _8J5VC—16

PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-16 DATE: 6 May 1983 ELEVATION: —51.3 FT. MLW
Deepening Project COORDINATES: N __231,690.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E ___2631,663.00 INSPECTOR: J. Swean CORE RECOVERY: _185  /20.0_925 %
V. G IFICATION PENETRATION LEV.|DEPT. w | s 8
ELEVARON | DERTH SEMILNS | Le. CLASSIFICAT ENETRAT samp fLEN-IPEPT- oc [ pH | W | S [ [ pL | P W0l g | e |24 8] w cu DS V. | CONS
=513 51500 0.2 224 (CL) CTAY & SILT, som
= 7// %ne Sand, M.P., very m%isvg yre B r
-52.5 1.2 = /. %CL) CLAY, same as above, fr. —
- y ne sond, tr. shell frag., black - —
— / E?L) CLAY & SILTFs tr. fine Sand, —
~54.1 2.8 : A . shell frag., M.P., moist, grey — -541| 28 r
~ 7/ gfﬂghgwb tr. si, tr. fine Sand, 1 A 90.0 72.0 | 21.0 | 51.0 | 99.0 49.4 | 938 —
N / : g FF- MOISt, grey -55.1) 3.8 —
- / u L
=RRN -
_ / 1 |-573 6.0 =
- / 0B 83.3 80.0 | 29.0 | 51.0 | 99.0 50.7 | 93.0 L
= / -58.3| 7.0 C
10 % | 10
E % ' o
_: % 1~ |-65.2| 13.9 —
- / a C 82.7 90.0 | 34.0| 56.0 | 99.0 50.6 | 92.5 |
151 / -66.2| 14.9 L__15
698 | 185 é i N
— Bot. —
20| i 20
0 10 20 30 40

NAO FM-103



PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-17 DATE: 9 Mgy 1983 ELEVATION: =53.8 FT. MLW
Deepening Project COORDINATES: N __229,389.00 DRILLER: ~ Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 632,439.00 INSPECTOR: J. Swean CORE RECOVERY: _190 /20.0_950 %
IFI N PENETRATION ELEV.|DEPT. w s 8d | 8
SLEWWLON | DEEm SEolence | Lee. T s, SAMPIMIW [ FT. | OC [ PH | ¢ | z | [ PL | P [ g | o | B pcF| W | v DS | TV | CONs
-53.8 0.0 _ (CH) CLAY, tr. Sit, tr. | L
— fine Sand, H.P., moist, grey —
] 1 |-558| 20 L
N I\ 66.8 66.0 | 24.0 | 420 | 76.0 60.3 | 100.6 L
— -56.8| 3.0 -
- | 0DU o
—_ X-Ray —
5 i ~58.6| 4.8 [ s
—_ 1 41.5 (104.91 32.0 | 15.0 | 17.0 | 38.0 | 2.63 | 1.04 | 80.5 | 113.9 0.21 0.16 —
~608 0 S (SC) SAND fine, little Clay, little : ~608) 7.0 | > > -
- ne, littie Llay, I . . : : ) : . . -
- SIt e et Sune B 18] 80 50.4 37.0 | 18.0 [ 19.0 | 47.0 72.1]108.4 r
—62.3 85 - Clay lense - -
—~63.6 9.810__] ¢ ’% g?u) §AN,9 fine aﬁsm little i [ _10
-64.5 107 ol Jol Is molsegrey ] L
- gCH) CLAY, tr. Silt, some i —
_ fine and, 'tr. Peat, HP., —
-66.3 125 4 A1 altemailmg layers of (SC) - -
- o 1o &SM) SAND ﬁne & SILT, little —
-67.6 138 - o |4 [4l{ Clay, tr. Peat, N.P., moist, grey - -
— Wi Clay lenses —
15—] 1T i 15
696 | 158 ] h I -
_ A i c -1.8[ 180 [
- ol Io] o s 27.9 15.0 96.7 1123.7 —
-72.8 190 Lo} o ~-72.8| 19.0 —
- Bot. . -
201 20
O 10 20 30 40

BORING No. .83VC—17
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PROJECT: Norfolk Harbor and Channels HOLE NO. _8vCc-18 DATE: SMoy1983 | ELEVATION: =30.5 FT. MLW
Deepening Project COORDINATES: N __227,596.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 263146900 | INSPECTOR: J. Swean CORE RECOVERY: 150 /20.0_1730 %
P CLASSIFICATION PENETRATION ELEV.|DEPT. W s w0 o 8d | 8m ’
B | PEM SEQUENCE | LES. uscs SECS. samplSLEV-PEFT oc [ PH | B | (W | PP ["3® 6 | e [pcrlpcr| W | @ | DS | TV |CONS
-50.5 0.0 _| OH) CLAY & SILT, HP., i -
-51.5 10 saturated, black -51.5| 1.0 —
‘ - (MH) CLAYEY SILT, tr. fine Sand, n A 159.0|+94.3| 70.0 | 40.0 | 30.0 | 98.0 | 263 | 4.4 | 30.2 | 78.1 -
- H.P., saturated, black -52.5| 2.0 |
528 | 35 - I L
- 7 (CH) CLAY, tr. Sit, HP, -
- / grey . -
-55.8 53 ] / i -55.8| 5.3 C
. (CH) CLAY, same as above, tr. B 81.5 90.0 | 30.0 | 60.0 | 99.0 1.2 1929 —_
. fine Sond, tr. shell frag. 1 - |-56.8 63 -
- 10 I C_
609 | 104 ] V i n 10
- (CH) CLAY, same as above, L
~ / no shell frag. I -
_ % i c ~64.5| 14.0 _
655 5] % 1 U | sl 150 781 79.0 | 49.0 | 300 1000 506 | 90.1 E s
- Bot. i L
cm— -r
20— : 20
0O 10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. _83VC-19 DATE: 5 May 1983 ELEVATION: =51.1 FT. MLW
Deepening Project COORDINATES: N __225,542.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __ 263191700 INSPECTOR: J. Swean CORE RECOVERY: __127  /20.0_635 %
EVATI SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +N0200 8d 8m
ELEVATION |  DEFTH S | Les. IFicA ETRAT samp)SLEV-DEPT.l oc | P | % | S | [P | Pt (M g | o | B I BmI yy | cu | DS | TV | CONs
-51.1 00 | 7 (CH) CLAY & SLT, tr. fine ] B
_ / Sand, tr. Peat. H.P., |
- / fluff, moist, black . -
Z / -534| 20 C
- A 150.5 105.0| 42.0 | 63.0 | 97.0 29.1 | 73.0 _
—_ % ~541| 3.0 .....
5 _] é i s
] % 1 [-s81] 7.0 [
- / 1 B 84.4 63.0 | 24.0 | 30.0 | 65.0 476 | 87.7 _
-59.1 80 — Z -59.1| 8.0 R
| 7] (CH) CLAY & S, iitie med. i n
— / to coarse Sand, tr. fine Sand, —
- / tr. Peat, M.P., fiuff, moist, a -
10| / black 10
-61.8 | 107 //// (SC) SAND med. to coarse, tr. - N
] fine Gravel —
-62.8 16 - i - ~62.8| 11.7 -
— (SP_SM) SAND med. to coarse C 6.4 75.0 | 30.0 | 45.0 | 64.0 57.0 | 94.8 —
-638 | 127 - )t s = -63.8 12.7 =
— Bot. —
- i _
15__] 1 15
- - —
Z i C
20— ' : 20
0O 10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-20 DATE: S _May 1983 ELEVATION: ~476 FT. MLW
Deepening Project COORDINATES: N __223,505.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 263101800 | INSPECTOR: J. Swean CORE RECOVERY: 83 _ /20.0_4.3 %
VATION D SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +N0200 8d 8
LEXW G SEQUENCE | LEG: LASSTscs SECS. SAMPIiw | Fr. | OC | PH | g | z | W [P | P |"Z® 6 | e |per|pcr| YWY | U | DS | TV | CONS
-476 00 _ (CH) CLAY & SILT, M.P., fiuff, ] B
] saturated, black —
- - o
- g -50.4 2.8 ol
_ 1A 90.3 99.0 | 27.0 | 72.0 | 99.0 47.4 | 90.2 -
-51.4 3.8 | -51.4 3.8 |
] (CH) CLAY & SILT, tr. fine N
5 Sand, H.P., moist, grey ] [ s
-53.1 55 i _
-53.5 59 oyster shell bed C
-54.9 3 % -54.9/ 7.3 C
] 70.9 71.0 | 28.0 | 43.0 | 97.0 58.3 | 99.5 ~
-55.9 83 Z B -55.9) 8.3 —
- Bot ' r
10— i 10
15} i 15
T i C
c— S—
20— 1 20
0O 10 20 30 40

BORING No. 83VC—=20
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-21A DATE: S May 1983 ELEVATION: -50.0 FT. MLW
Deepening Project COORDINATES: N __219,578.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 2,630,942.00 INSPECTOR: J. Swean CORE RECOVERY: __160 /20.0_800 %
TION PENETRATION ELEV.|DEPT. W | s +Na200 8d | 8m :
SLEWY | DM SEQUENGE | LEG. LASiece™ SECS. SAMPIMLW [ FT. [ OC [ PH | % | x (W [PL | P ™™ 6 | e |G]|per| W | cw | Ds | v | cons
=500 00 _ 77 7| (OH) CLAY & SILT, Tr. i L
— /A fine Sand, H.P., fluff, -51.0{ 1.0 C
- A saturated, black 1A 167.2 122.0| 60.0 | 62.0 |100.0 29.9 | 79.8 _
— 7, ~520| 2.0 C
- i N
P/ —
-53.7-53'4 3.7 M mi‘a«f oyster shell bed - -
- / (CH) CLAY & SILT, tr. fine Sond —
= H.P., moist, grey B =
553 | 53 ,//, 1 . |-5s3| 53 — 5
T % (CL) CLAY & SILT, some fine B 53.2 100.7| 39.0 | 24.0 | 15.0 | 70.0 | 2.64 | 1.39 | 68.8 | 105.4 C
- to very fine Sand, M.P., i -56.3} 6.3 B
— % moist, grey
10 Z i 10
] % i -61.4| 11.4 C
64 | 124 — / C 24l 124 61.7 49.0 | 27.0 | 22.0 | 98.0 62.0 [100.2 ._
N (CL) CLAY & SILT, tr. fine g C
— / Sand, tr. shell frag., M.P, - 5
] / moist, grey C
15 ] / i C__1s
-660 | 160 _] % i C
- Bot. i B
20 i 20
0 10 20 30 40

BORING No. _83VC—21A
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC—-218 DATE: _S_ May 1983 ELEVATION: =50.1 FT. MLW
Deepening Project COORDINATES: N __221,473.00 DRILLER:  Ocean Seismic Survey | DEPTH: 17.5 FT.
Norfolk Harbor Channel, Va. £ __2631,895.00 INSPECTOR: J. Swean CORE RECOVERY: 200 »175 _1i4 %
ELEVATION EPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +M0200 8d 8m
MWL ah SEQUENCE | LEG- UsCs SECS. SAMPYyiw | Fr.’| OC | PH | % [ % | WL | PL | P [T G | e |peplpep| W | @ | DS | TV | CONS
=50.1 00 ] gCL) CLAY & SILT, some fine L
-50.9 0.8 on LP., compdcted, moist B i
B (CL) CLAY & SILT, same as ] r
- above, little fine sand
531 | 30 A L
- (SC) SAND fine & CLAY, little i -
— med. Sand, LP., moist, grey -54.3| 4.2
s . 1A |l 55 3.7 330 | 140 | 19.0 | 260 86.7 | 114. C s
-55.6 5.5 - t i -55. .
-56.1 60 _ $Gclzde§"\o su rguno some ‘[-_
d, some Cla J
511 | 70 A 5, moist i "
' 0 — 2 \-gC)SANDﬁne&CLAYsom +—
- o o e to coarse Gravel - +-
— of | subrounded, some med. to —
- o Jo coarse Sand, LP., very u -
— o |o s“com%cged. mcgnst. green B -59.1] 9.0 |
I S e & SILT, tr.
- ~ 35.9 39.0 | 31.0 { 8.0 | 31.0 86.0 | 116.9 —
10| meg N.P., moist, grey -60.1/ 10.0 | ’ L__10
—_ 0.0. L I
_- o je - :b
— '... G—
15— I RE
- 1 _ |-66.0 159 C
_ 1| C 3.9 #1.0 | 31.0 | 10.0 | 29.0 89.2 | 117.6 C
— —67.0| 16.9 -
-67.6 17.5 - -
. i son 1T 42 Sec. - C
— 11l > Expanded Material i NOTE! Mdteria Tecovered Expnded .5 Fegt. C
20 ] : i - .o
0O 10 20 30 40
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PROJECT: Norfolk Harbor and Chonnels HOLE NO. 83VC— 22 DATE: 5 May 1983 ELEVATION: —49.9 FT. MLW
Deepening Project COORDINATES: 217,723.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. 2,631,826.00 INSPECTOR: J. Swean CORE RECOVERY: __184  /20.0_920 %
N CLASSIFICATION PENETRATION ELEV.|DEPT. w S +No200 8d 8m
BLE | O SFQUENCE | LEG- ASSscs SECS. saMP{ S FT. | OC | PH | g | gz [ WL [P P"3Y 6 | e |peripep| W | OV | DS | TV | CONS
-gg.g gg ] (SC) SAND fine, little Sit, LP., i L
=, — moist semicleon, e -
-51.3 14 ,//5 et i _
a y (cnrcuw & snu litle Peat, —
- tr. fine Sand, H.P., moist, brown 1 527 28 -
537 58 ~ 1 A 53l 3 62.7 77.0 | 30.0 | 47.0 | 98.0 60.5 | 98.4 C
e T / [ (CH) CLAY & SILT, same os ~53.7 38 +—
5 above, little fine Sand, B - 5
-55.2 53 tr. Peat _ssdl 55 —
i / (CH) CLAY & SILT, same as i C
- dbove, some fine Sand H 1 345 | 915 410 | 260 | 0.97 | 820 |110.3] 042 0.12 u
— TSF TSF —
-57.5 76 - | : -57.5 7.6 _
— 11]1.1] (SM) SAND very fine & SLT, B 27.4 28.0 94.7 | 120.6 —
- N.P., moist, grey s -58.5 8.6 B
-59.0 91 x ! —_
- y (CH) CLAY, tr. Peat, tr. - T 10
10 fine Sand, H.P., moist, grey +—
L F -
B “ (ML) SILT & very fine SAND [ ~ |7627|128 —
] ¢ very fine SATL, C 27.0 22.0|19.0 | 30 | 620 95.1|120.8
- N.P., moist, grey s -63.71 13.8 -
-64.1 142 — - —
- $ML) SILT, some as above, S -
-65.1 152 15 ttle med. Sand 13
_g5.4 |192155 Cac £SM SAND ‘med., some Silt, tr. -
7 Peat, NP moist, grey i C
-66.7 168 7 e SP— D med. to coarse, B p—
671 | 172 = Bt {r gig«sg« ot t, grey =
683 | 184 — gﬁz@ﬁ Dmf?} &:‘ 2, —
— Bot. t)NP mois lgregy —
20 i — 20
0O 10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-23 DATE: S _May 1983 ELEVATION: =50.2 FT. MLW
Deepening Project COORDINATES: N __215,673.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2631,702.00 'INSPECTOR: J. Swean CORE RECOVERY: 130 _ /20.0_150 %
T | R | game e oo | omao fowelaPer oo [m [ 115 [u[n [n [P o [« [&[&] w [ w [0 [ oo
-50.2 0.0 _ (SC) SAND fine & CLAY, NP, i L
-509| ™07 - most, arey -
- (CL) CLAY & fine SAND, M.P., i -
— moist, grey —
- B =53.9| 3.7 ~
= A 55.6 | 85.4 | 35.0 | 20.0| 15.0 | 56.0 | 2.76 | 1.79 | 61.6 | 95.9 |
. - H T |-549] 47 [ 5
-55.4 5.2
- (8(3 SAND med to fine, httle a .
— tr coarse | -
-56.6 64 LP mons{, grey i B
— (CH) CLAY, some fine Sand, |-
- little Peat, H.P., moist, grey s -
— B -58.2| 8.0 —
- s 85.1 95.0 | 40.0 | 55.0 | 96.0 475 | 87.9 —
-59.2 9.0 -59.2| 9.0 —
_ (CH) CLAY, same as above, i -
10 tr. fine Sond 10
— -
- - —
- f- e
— i c —64.2| 14.0 —
- — 64.9 92.0 | 29.0 | 93.0 | 98.0 48.6 | 80.2 o
-65.2 15 -65.2] 15.0 15
20_] | i —__20
0O 10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-24 DATE: S May 1983 ELEVATION: -51.0 FT. MLW

Deepening Project COORDINATES: N __214,181.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 2,632,277.00 INSPECTOR: J. Swean CORE RECOVERY: 5.4 /20.0_210 %
ELEVATION DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. W S No200 8d | 8m
MWL FT. SEQUENCE | -EG. USCS SECS. SAMP. yiw' | FT. | OC | PH | ¢ | | L | PL | PL|"G™) G | e |pcp|per| W cu DS V. | CONS
-51.0 0.0 CH) CLAY & large shell
_ = /// little fine ond tr. Silt B _
O P s‘st”“’ted A 220 10 75.9 240 [ 17.0 | 7.0 | 51.0 52.2 | 91.9
- CL=ML) CLAYEY suu & fin - - 4. 07 : - :
-33.0 20 g r{le shell frag., L.F;.e -33.0] 2.0
- ., mou grey i
— CH) CLAY, some large shell
_ ad., Very H.P., moist, grey i
",'_' i -55.4| 4.4 |
5 i B 26.0 84.0 | 35.0 | 49.0 | 96.0 97.7 [123.0
-56.4 5.4 -56.4| 5.4
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC—26 DATE: 4 May 1985 ELEVATION: —ol.4 FT. MLW
Deepening Project COORDINATES: N __209,726.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 2,633,001.00 INSPECTOR: J. Swean CORE RECOVERY: __142 _ /20.0 N0 %
V D SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S No200 8d 8m
ELEVWON | PE SEQUENCE | LEG: uscs SECS. SAMP{yiw | FT. | OC | PH | % | z | W [ PL | P |"g7| 6 | e |pcrlpep| W | €U | DS | TV | CONS
-51.4 0.0 _ (MH) CLAYEY SILT, tr. fine ] N
_ Sand, Very H.P., moist, black -52.4) 1.0 ' | -
- o A 129.1 92.0 [ 43.0 | 49.0 | 95.0 65.7 | 84.8 -
_ ~53.4| 2.0 C
-55.0 3.6 - — p—
_ (MH) CLAYEY SILT, some as | -
- above, tr. Peat, grey . -55.9| 4.5 -
5 __1 B 148.0| 92.0 | 56.0 | 97.0 L5
-56.9 9.5 - a -56.9| 5.5 -
—_ (MH) CLAYEY SILT, some as |-
- above, little Peat, brownish—grey a -
10 i 10
- = L
— -64.6| 13.2 —
- = C 76.3 86.0 | 40.0 | 46.0 | 99.0 476 | 839 =
-65.6 142 - ~-65.6| 14.2 —
15_"1 Bot. | B T 15
20 —] i 20
0 10 20 30 40

BORING NO. 83VC— 26
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-27 DATE: 4 May 1983 ELEVATION: -51.1 FT. MLW
Deepening Project COORDINATES: N ___207,716.00 DRILLER:  Oceon Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2,632,548.00 INSPECTOR: J. Swean CORE RECOVERY: 172 /20.0_88 %
ELEVATION DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S 200 8d 8
MWL FT. SEQUENCE | LEG. Uscs SECS. SAMP{yiw | Fr. | OC | PH | ¢ | g [W [P P "% G pcFlpcF| YW | QU | DS | TV | CONS
-51.1 0.0 _ (CH) CLAY & SILT, little fine | =
— Sand, M.P., saturated, black -52.1] 1.0 —
- A 97.9 65.0 | 24.0 | 41.0 | 65.0 #1.5 | 821 L
~-53.1 20 | -53.1| 2.0 |
- (CH) CLAY & SILT, some fine s -
— % Sand, M.P., moist, grey —
5 ] % I [ s
— / -57.2| 6.1 —
- H B 79.7 77.0 | 26.0 | 51.0 | 85.0 52.9 | 95.0 -
— / -58.2| 7.1 —
10_.:, é i .:_10
-63.2 121 — 7// (cH) CLAY & SLT, b, o -63.2| 12.1 | -
- , tr. fine 5 85.5 91.0 | 41.0 [ 50.0 | 95.0 46.8 | 86.8 -
- 7 Sand, tr. Peat, H.P., moist, -64.2| 13.1 +—
- / brownish—grey - r
15] % 1 i o
686 | 175 _ /// i i =
' ' Bot. u L
201 i 20
O 10 20 30 40

BORING No. .83VC—27
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-28 DATE: 4 May 1985 ELEVATION: -51,3 FT. MLW
Deepening Project COORDINATES: N __205,809.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
: Norfolk Harbor Channel, Va. E __ 2633,683.00 INSPECTOR: J. Swean CORE RECOVERY: 194  /20.0_970 %
ELEVATION DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w | s 8d | 8m
MWL FT. SEQUENCE | LEG. UsCs SeCs. samp{ELEN-DERT- oc | pH | G | | [P | P (™" 6 | e |pgr|pep| YU | QU | DS | TV | CONS
—51.3 00 | (MH) CLAYEY SILT, tr. shell i L
— frag., tr fine Sond, H.P,, —
- compacted, moist, grey i -
— -53.3| 2.0 —
_ 1A 84.2 102.0| 45.0 | 57.0 | 98.0 50.2 | 92.5 L
— -54.3| 3.0 $—
~56.3 5 ] i s
— (MH) CLAYEY SILT, little Peat, i L
— tr. Silt, tr. fine Sand, H.P., —
- compacted, moist, brown u -
—58.4 7.1 S —
-58.8 7.9 4 <~y (PT) PEAT, spongy, brown ] C
-59.1 18 3&*}%@@&3&{? same a3 ultw. | _
_ some Peat, - n
-59.8 8.5 . // 4 little fine sand,M.ls.,moist, brown B 598 85 r
— / (CH) CLAY & SLT e Peat B 43.7 142.0| 57.0 | 85.0 | 35.0 84.0 | 58.8 —
10_] / ittle fine Sond, H.P., compacted 3 -61.0| 9.7 r
- / moist, grey - +—10
151 / i ~ |-66.0| 14.7 Fo.
- / 1 C 62.8 102.0| 36.0 | 66.0 | 96.0 54.6 | 89.0 —
-67.3 16.0 4 /Z -67.3| 16.0 —
- / (CH) CLAY & SILT, same os | B
— / above, tr. Peat, grey |
-707 | 194 ] 4 —
20— Bot. E 20
0 10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-29 DATE: 4 May 1983 ELEVATION: —42.1 FT. MLW
Deepening Project COORDINATES: N _203,611.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Vo. E __2633715.00 INSPECTOR: J. Swean CORE RECOVERY: 20  /20.0_100 %
VATION SAMPLIN CLASSIFICATION PENETRATION ELEV.|DEPT. w S +No200 8d 8
L Ofh M SEOUENCe | LEC- USCS SECS. samP W PEr | 0 | PH | Z | z | WL | PL | P PP 6 | e |pcrlpdr| W | W DS | TV | CONS
-42.1 00 ] V.74 (OH) ORGANIC CLAY & SILT, tr. ] L
— ' /// fine Sand, M.P., very moist, .
- 7 /A black i L
-44.1 20 '/ /» —_
- // (CH) CLAY & SILT, tr. shell i L
— / frag., tr. fine Sand, Very H.P., +—
_ % mosst, grey i A —46.1| 4.0 C
- - 79.4 95.0 | 30.0 | 65.0 | 99.0 5.2 | 91.9 r
-47.2 519 — / Z -47.2| 54 5
= 7 (CH) CLAY & SILT, same as - -
- / above, no shell frag.,
- / no fine Sand - '
- % | -49.6| 7.5 L
I % 1 1 915 |101.8| 81.0| 0.27 | 560 | 985 | 258 | 232 | 485 | 928 Q43 0P i
- - -51.8 9. +-
10" / 1.8] 9.7 F oo
_ 1B 91.0 93.0 | 31.0 | 62.0 |100.0 49.0 | 93.4 C
— / -53.0] 10.9 |
— % - c -56.3| 14.2 —
- g 69.6 91.0 | 33.0 | 58.0 | 99.0 53.2 | 90.2 -
-57.3 | 15.219— % - ~57.3| 15.2 —15
- /) (CH) CLAY & SILT, tr. fine 2 -
- / Sand, tr. Peat, Very H.P., g ™
- / moist, grey B r
L Z - —
- -621 20 Z ] i 20
0O 10 20 30 40

BORING No. _83VC—29
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-30 DATE: 7 May 1983 ELEVATION: =512 FT. MLW
Deepening Project COORDINATES: N __244,573.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E _2263,368.00 INSPECTOR: J. Swean CORE RECOVERY: __166  /20.0_83 %
V. TH PLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +No200 8d 8
BLEVWO | O SEQUENCE | LEG. UScs SECS. samp|ELEV-DEPT-l oc | pH | B | S | [P P ["G% 6 | e |por|pep| YWY | U | DS | TV | CONS
7512 00 ] @0 AT e SILT, some fine i L
— / Sand, L.P., moist, grey |-
] / 0 |-s3.2| 20 C
- 1A 39.7 41.0 | 18.0 | 23.0 | 67.0 79.0 | 110.4 _
—_ / -54.2| 3.0 C
- / 1 400|917 280|210 | 7.0 | 67.0| 268| 1.17 | 77.1[107.9] 1.6 0.09 —
- i PSI TSF L
5 ] / -56.2| 5.0 L_s
-58.0 68 % i -58.0| 6.8 r
7 // (CH) CLAY, tr. Sit, tr. i 58.2 62.0 | 30.0 | 320 | 940 66.3 | 1049 —
— / fine Sond, tr. shell frag., |
- / H.P., compacted, moist, grey 1 L
10— % i 10
-620 | 108 ] 7 1 . [-620] 108 T
_ (MH) CLAYEY SILT, tr. shell 1 C 69.4 76.0 | 36.0 | 40.0 | 98.0 59.5 | 100.8 T
_ frag. tr. fine Sand, H.P., | -63.0( 11.8 L
- moist, grey . L
15— i 1=
678 | 166 - i C
— Bot. —
201 i F oo
| 0 10 20 30 40

BORING No. _8IVC—=30
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-31 DATE: 7 May 1983 ELEVATION: __ =983  FT. MLW
Deepening Project COORDINATES: N __246,520.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Vo. E __2,639,385.00 INSPECTOR: J. Swean CORE RECOVERY: 160  /20.0_80 %
N PENETRATION ELEV.|DEPT. w S +No200 8d 8
ELEVAION | DEEM SEOUENCE | LEG. CLASSIARE ™ SEes. SAMP{ W | Fr. | OC | PH | & | g | WL |PL [P |7 | G | © |pcF pop| W | @ | DS | TV | CONS
-58.3 0.0 _ I AER srt’-{w) SAND gmedtotrm%d., tr. i B
B , tr. ¢ and, tr. fine
233 9 — s qv{f {5, shell Trag. N.P., .
603 | 20 _ TN R lea i N
-dU. . — o ay lenses ) -
Z g%Ms: JnD fine to med., little
- / it, N.P., moist, grey B -
] / gCL) CLAY & SILT, some fine B
] / and, H.P., moist, grey i C
5 ] / 1 |-633 5.0 [ s
- / = A 57.7 | +66.6| 48.0 | 21.0 | 27.0 | 89.0 | 267 |+2.31| 50.3 | 79.4 -
-64.5 62 — 7. -64.5 6.2 - —
- 7/ (CL) CLAY & SILT, same as - .
- / above, little fine Sand $—
—66.8 85 _ /// i .
—_ 7/ (CL) CLAY & SILT, same as -63.7| 9.0 |
- above, some fine Sand H B 64.2 48.0 | 20.0 | 28.0 | 92.0 62.4 |102.5 _
-68.3 10 ] | -68.3 10.0 L_10
- ( CL) CLAY & SILT, same as 1 -
—-69.5 1.2 — above, tr. shell frag. —
( - (CL) CLAY & SILT, same as - .
— above,little fine Sand, —_
- no shell frag. B | .
723 | 140 | i C
- (CH) CLAY, tr. Sit, tr. i L
15— / fine Sand, Very H.P., C -73.3| 15.0 , 15
- moist, . 76.6 1.0 | 25.0 | 46.0 | 98.0 55.9 | 98.7 _
-743 | 160 _ // o ey 743 160 C
- BOH i L
20 i 20
0O 10 20 30 40

BORING No. _83VC— 31
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-32 DATE: 7 May 1983 ELEVATION: =336 FT. MLW
Deepening Project COORDINATES: N ___241,788.20 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2635441.70 INSPECTOR: J. Swean CORE RECOVERY: _ 162  /20.0_81 _%
N CLASSIFICATION PENETRATION ELEV.|DEPT. W S +No200 8d 8
ELEVAROY | DERT SEQUENCE | LES- USCS SECS. sampJELEV.DERT.| oc | pu | % | 3 | |PL| P [*® 6 | e |prlper| W | Y DS | Tv | CONS
5;23.6 0 8o.o _ gcuzj &lﬁAY & smwwe, f{ne ] L
-J4.4 _ . and,h.F.,compacted,mois (5
546 10 gy' PEAT & ghell frag., grey I
< gy, orown = J IR
] / (CH) CLAY & SILT, same as | |
— % above ‘ —
5 _] % I s
_ i -59.1| 55 n
_] // A 79.8 85.0 | 34.0 | 51.0 | 99.0 546 | 98.1 |
—60.1 65 _ 777 i -60.1| 6.5 L
— // (CH) CLAY & SILT, same as | -
- above, tr. fine Sond, Very H.P. . —
— / ~61.6 8.0 I
- 1 B 73.7 87.0 | 36.0 | 51.0 | 99.0 54.4 | 94.5 L
_- / i ~62.6| 9.0 L
10_] % 1 i _10
15— % ~68.8| 15.2 15
08 | 162 — 7 C | gosl 160 81.5 730 360 300 | 99.0 | 539 | 97.8 C
- Bot. = ‘ —
20__] i 20
0O 10 20 30 40

BORING No. 83VC—=32
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-33 DATE: 7 May 1983 ELEVATION: -51.9 FT. MLW
Deepening Project COORDINATES: N _24366500 | DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2636,359.00 INSPECTOR: J. Swean CORE RECOVERY: _172 _ /20.0_8 %
ELEVATION DEPTH SAMPLING CLASSIFICATION PENETRATION ELEV.|DEPT. w S +N0200: 8d 8
MWL FT. SEQUENCE | LEG- HASSsEs SECS. SAMP Miw | FT. | OC | PH | % | g | WL | PL| P "™ G | ¢ |pcplpge| Y | S | DS | TV | CONS
~51.9 00 | 7 (CH) CLAY & SILT, fittle very i 5
_ / fine Sand, tr. shell frag., -52.9( 1.0 -
- / Very H.P., very moist, grey A 54.4 68.0 | 22.0 | 46.0 | 86.0 66.4 | 102.6 =
-53.9 20 _| 77 -53.9| 2.0 =
- / (CH) CLAY & SILT, same os H -
— / above, little very fine Sand —
_ % i -
5_ ‘ % | [ 5
585 | 66 %A . L |-855] 656 | ~
— /// (CH) CLAY & SLLT, little fine B 47.9 [+107.9 34.0 | 18.0 | 16.0 | 72.0 [ 2.72 | #1.21| 76.9 [ 113.7 —
- / Sand, H.P., compacted, moist = -59.5| 7.6 —
— / grey |
10 __ Z i 10
-635 | 16 / H |-63s| 116 -
— (CH) CLAY, tr. fine Sand, C 75.2 77.0 | 29.0 | 48.0 | 95.0 57.1 {100.0 —
— / Very H.P., moist, grey = -64.5| 12.6 —
15 __| Z i 15
-69.1 172 — // B
— Bot. — —
20__ i 20
0 10 20 30 40

BORING No. _83VC—-33
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-33A DATE: 7_ May 1983 ELEVATION: —54.1 FT. MLW
Deepening Project COORDINATES: N __240431.00 | DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2,633,870.00 INSPECTOR: J. Swean CORE RECOVERY: _16.0 _ /20.0_80 %
VATI N CLASSIFICATION PENETRATION ELEV.|DEPT. W[ s No200 8d | 8m
ELEYWL | DT SFQUENCE | LES- USCS SECS. saMPiyiw [ Fr. | OC | PH | x| z | L [ PL | P |73 | 6] lpcrlper| YW | @Y | DS | W CONS
-54.1 00 ] 7 [ (CH) CLAY & SILT, Tittle fine i a
] Sand, tr. shell frag., tr. Peat, -
_ Very H.P., moist, grey i -
] i -56.4| 2.3 N
) 1 5191988 | 4.0 21.0 | 20.0 | 79.0 | 2.72 | 1.43 | 69.9 | 106.2 g.scl) 2513 ?
-58.1 40 __ -58.1] 4.0 -
_ (CH) CLAY, tr. Silt, little | 15 61.0 | 31.0 | 30.0 | 91.0 67.6 | 102.4 B
5 fine Sand, tr. Peat, Very H.P., A -59.11 5.0 . ) ) ) ) L
_ / compacted, moist, grey | oDu N
— / X-Ray -
— 2222 s -60.7| 6.6 —
-62.4 83 % lense fine Sand : n
10 % | —~64.1] 10.0 |
A 7 i 56.7 68.0 | 22.0 | 46.0 | 95.0 67.51105.8 B
655 | 114 7, B —65.5 11.4 N
: 7 (CH) CLAY, same as above, i
] ;§§§§§ no fine Sand, no Peat i i N
] / | |
— 55555 -68.1] 14.0 |
_ / \ 1 C 64.8 77.0 | 30.0 | 47.0 [100.0 58.6 | 96.6 B
15_] / ~69.1] 15.0 L
~704 | 160 _ 7 i -
) — BOt. - -
20__] i u
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83vC-338 DATE: 7__May 1983 ‘ELEVATION: =54.6 FT. MLW
Deepening Project COORDINATES: N 23909800 | DRILLER: Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 263250700 | INSPECTOR: J. Swean CORE RECOVERY: __178  /20.0_89 %
N S SSIFICATION PENETRATION ELEV.|DEPT. w S No200 8d | 8m
ELEVWON | OET SEQUENCE | LEG. CLASSISes SECS. SAMPI W | FT. | O | PH | = | 2 | L [P | P "% S e |ecrlper| WY DS CONS
545 | 00 (CH) CLAY, Tr. S, tr. fine i i
] Sand, Very H.P., moist, grey -
— — -
— —
— —
-~ - -58.2| 3.6 —
— A 87.7 79.0 | 28.0 | 51.0 | 99.0 49.3 | 92.5 —
- - -59.2| 4.6 —
S
~60.4 58 ] lense fine Sand i B
- —
— - -63.2| 8.6 —
u | B 82.9 70.0 | 28.0 | 42.0 | 96.0 51.9 | 949 N
10 -64.6| 10.0
s6a7t81 [y7ns e foe & - n
-66.6 | 1120 d (SC) SAND ﬁne, some Clay, LP. —
- moist, grey | |
— (CH) CLAY, same as above |
-68.2 136 8 L
— (CH) CLAY, same as above, tr. -
- Siit, M.P., moist, grey \ 5 |
15
§ f i -
:;?.’8 }22 — ﬁg)s SAND fine, some Clay, LP.| 7 —
] -71.4| 16.8 —
— CLAY some fine Sand, -
4 | s Hp moist, grey 1 C I 62.1 47.0| 220 | 25.0 | 79.0 63.5 | 102.9 —
20 ] i —
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-70 DATE: 5 May 1983 ELEVATION: =23.4 FT. MLW
Deepening Project COORDINATES: N __222,732.00 DRILLER:  Oceon Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 2,632,496.00 INSPECTOR: J. Swean CORE RECOVERY: __196 /20.0_98___ %
N ENETRATION ELEV.[DEPT. w | s +Ha200 8d | 8m
B | DM SEQUENGE | LEC- CLASIARS™ PEN oS, SAMPIMLW | FT. [ OC |PH | ¢ | g |WL [PL P "™ 6 | e |pcplper| W | @ | DS | TV | CONS
=234 00 | 777/ (CH) CLAY, tr. Siit, tr. ] N
— shell frag., H.P., moist, grey -24.4| 1.0 -
- . A 99.9 78.0 | 27.0 | 51.0 | 98.0 458 | 91.5 =
— -25.4| 2.0 __
. ': | |-269| 35 n
f 1 87.0 |101.9| 68.5| 45.5| 23.0| 97.5 | 262 | 223 | 50.5|94.4 | 0.08 0.06 -
S | TSF TSF —
-28.9 5.5 - | . -28.9] 5.5 ' -
— (CH) CLAY, same as above, B 84.7 86.0 | 30.0 | 56.0 | 89.0 50.9 | 94.1 -
_ / fine Sand, Very H.P. | -29.9| 6.5 =
i / g
o - —
] % 1 |-319] 85 —
— / - 2 77.51102.71685| 225 | 46.0| 87.5| 263 | 1.98 | 55.0 | 97.6 0.1 0.11 —
10__] / | TSF TSF -
- / ~ -33.0{ 10.6 -
~3%4 | 130 _ // i —
_ 7/ (CH) CLAY, same as above, 1 B
— / some fine Send, H.P., -
- / fine Sond laminations 8 -37.8} 14.5 -
15_] / Cl_ 708 57.0 | 21.0 | 36.0 | 740 5.0 | 99.0 -
_ / | ~38.8| 15.5 _
| - % i —
-415 181 — 7 | _
~ *lILI (SM) SAND fine, some Silt, u -
30 ] — of Iof |o|| tr. shell frag., N.P., moist - .
43, 196 - o . -
20 ] o i
O 10 20 30 40

BORING No. _83VC—70

NAO FM-103
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PROJECT: Norfolk Harbor and Channels HOLE NO. _83ve-11 DATE: May 1983 ELEVATION: -50.9 FT. MLW
Deepening Project COORDINATES: N ___218,053.00 DRILLER:  Oceon Seismic Survey | DEPTH: 15.8 FT.
Norfolk Harbor Channel, Va. E 263206400 | INSPECTOR: J. Swean CORE RECOVERY: _200 /158 _126 «
N FICATION ELEV.|DEPT. w S 8d
il el I T g el PR oo [en [¥ [ 5 [ T [r [ o [« &8 w | @ [ o5 [ v Joow

~50.9 00 | 7 (CH) CLAY, Iittle SUt, Titlle i i
_ very fine Sand, H.P., well -51.9] 1.0 —

_ compacted, moist u -

— 1 37.0 #1003 535 | 21.0 | 32.5  97.0 | 260 | 0.88 | 86.5 1185 | 0.46 0.50 |

_ N | TSF TSF N

-53.9 30 _| -539/ 3.0 —
_ (CH) CLAY, same as above, | 40.1 55.0 | 26.0 | 29.0 | 98.0 79.4 [111.3 _

_ /tr. fine Sand \ A _se9| 40 ) .0 | 26. 8. -

5 / I -

- i -56.4| 5.5 N

— / B 48.8 {100.9( 65.0 | 26.0 | 39.0 | 99.0 [ 2.66 | 1.28 | 72.6 | 108.1 L

— / \ | -57.4| 6.5 |

_ / \ 19 53.0 +109.5 60.0 | 19.5 | 40.5 | 99.0 [ 2.57 ( 1.24 | 71.5 [109.4] 0.3 0.34 B

_ / TSF TSF |

_ / i -59.4| 8.5 B

10__] % | -

- é -

_._ / M\ :
15 % h s Ld l} —

(]

67 | 1588 - 7 NOFE! Mafera Rocoverpd Exppndod $.2 et n
7 BOH 7/ |

_ % > Expanded Material i —

_ / i C -69.9( 19.0 [

_ I 54, 65.0 | 28.0 | 37.0 | 99. .0 [101. N

Bot. 0O 10 20 30 40

BORING No. _83VC—71
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-72 DATE: S May 1983 ELEVATION: -40.8 FT. MLW
Deepening Project COORDINATES: N 214,664.00 DRILLER: Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2632,531.00 INSPECTOR: J. Swean CORE RECOVERY: __19.4 /20.0 97 =
C CATION PENETRATION ELEV.|DEPT. W | s +4200 8d | 8m
ELEVWLO | DERM SEoENce | E6. LASSISES ENGEeS, SAMPI{MW | FT. [ OC | PH | ¢ | g | WL |PL | P |77 G | e |poclpcp| W | CU DS | TV | CONS
=408 00 (MH) CLAYEY SILT, tr. fine Sand i i
— Very H.P., fluff, saturated, -41.8| 1.0 -
— black s A 118.6 97.0 | 56.0 | 41.0 | 96.0 349 | 76.4 -
—_ -42.8| 2.0 : -
- | -
I ¥ (MH) CLAYEY SILT, same as —
5 above, moist, grey i ~ g5
~45.8 60 _ 1 [
/A (SC) SAND & Y, litt
- $n 3 ed @e t, %ag, ¢ 2 —
— compacted, moist, grey —
—48.3 15 gc) SAND med. & CLAY, some . =
-48.8 80 e to ed %:g, ,at#e —
495 | 87 4 . ﬁ°8"%u i il o oo H [-495| 87 -
— ) smo A - B 05l 97 12.7 20.0 113.7]133.8 -
- ol Jo m some e . -50.5| 9. -
10 o |e gand some Silt, fittle coarse |- 10
- L Sond little shell frag., N.P., N | -
] st, grey _..
—5523':; 11;; n T gﬂgg AND D, same as_ above, i —
) a 1T ounded to rounde& | _
— LY (SM-SW) SAND med., some Sitt —
- o lol] little fine Sond, little — —
— J 1411 coarse Sand, little fine to med. —
- “ L] Gravel, little shell frag., - —
15— LH NP., moist, grey 15
7] LI i -56.6| 15.8 —
— o1 C 6.5 10.0 112.9 1202 —
_: (1.0, 8 -57.6| 16.8 —
-502 | 184 I SAND fin nwe med i N
597 | 189 gom):l lttle fine to med. Gra N
-60.2 19.4 NP mo st, biack —
20__: Bot. D, same as abowve, g — 20

some black heavy mineral Sand0

10 20 30 40
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PROJECT: Norfolk Harbor and Channels HOLE NO. _83vC-73 DATE: 4 May 1983 ELEVATION: __ =190 FT. MLW
Deepening Project COORDINATES: N __208,580.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2,633,655.00 INSPECTOR: J. Swean CORE RECOVERY: _ 126  /20.0_63 %
ON V.|DEPT. w S ’ 8d 8m
e | O™ SEENGE | LEG. CLASTREs™™ ey sawP w0 [ PH | % ] S uw [p | "L 6l lpg|oe| W | cw]os [ w CONS |

90 | 00 7] () CAY, Very P, T, i i
— / saturated, black -
. / 1, |-210{ 20 [
N % 1A 130.1 118.0 | 46.0 | 72.0 [100.0 335|800 B

5 _] é 1 [ s
%60 | 70 % 1 |-260| 7.0 :_
| - / (CH) CLAY, same as above, 1B 135.8| 95.5 | 114.0{ 37.0 | 77.0 | 99.0 | 2.66 | 3.78 | 34.7 | 81.9 -
—_ % tr. fine Send -27.1| 841 -

10__ é I [ 10
-6 | 1§ - L//// 1 |-306| 1.6 N
| — (CH) CLAY, same as above, 108.7 97.0 | 32.0 | 35.0 | 89.0 #1.2 | 859 —
36 | 126 - /] litte fine Sand i C ~31.6| 126 _
— Bot. [

15 __ | 15

20_] i — 20

0 10 20 30 40

BORING No. _83VC—7/3
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PROJECT: Norfolk Harbor and Channels HOLE NO. 84VC-129 DATE: 27 Sept. 1984 | ELEVATION: -47.0 FT. MLW
Deepening Project COORDINATES: N __233,840.01 DRILLER:  Carpenter Const. Co. | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E 631,274.91 INSPECTOR: J. Swean CORE RECOVERY: _ 158  /20.0_790 %
AEYAIV | DM | SMPENG Jiec |  CUASSicaTON PN Joawe RN oc (e [ W [ S [u [e e "o [ o[B80 w [ [ os | ™ | cows
~47.0 00 | 7 (CH) CLAY, tr. fine Sand, |
— % H.P., saturated, organics black C
— % | -50.0| 3.0 —
] / 11 69.5 | 100.0{ 73.0 | 25.5| 47.5 | 96.0 | 2.69 | 1.87 |+58.5| 99.1| 0.07 0.14 |
45 _ 7, i -51.7| 45 TSF T _
5__1 7 (CH) CLAY, same as cbove, s
_ % moist | B
10_] % i -57.0| 10.0 10
- / ] 2 67.0| 91.9| 78.0 | 28.0| 50.0 | 99.0 | 2.66 | 1.94 | 56.5 | 94.0| 0.11 0.22 —
_ / i -58.5| 11.5 TSF TSF N
- % Ir -
15_] / : [ 15
-62.8 158 /7 - o
_ BOH L
201 i 20
0O 10 20 30 40
BoRING No. 84VC—129
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-130 DATE: 4 May 1983 ELEVATION: =-29.5 FT. MLW

Deepening Project COORDINATES: N __204,755.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2,632,389.00 INSPECTOR: J. Swean CORE RECOVERY: _165  /20.0_83 %
ATION DEPTH SAMPLING SSIFICATION PENETRATION ELEV.|DEPT. w S +No200 | 8d | 8m
ELEWL . SEQUENCE | LEG- CASSIses oS, SAMPIMLW [ FT. | OC [ PH | ¢ | 5 |LL |PL | P |"g™| 6 | e |pcrlper| Y | G | DS | TV | CONS
-295 00 | 7 (CH) CLAY, some fine to med. i B
_ / Sond, Very H.P., fluff, -
- / saturated, black i _315| 18 :
] A 137.0 95.5 | 32.0 | 63.5 | 75.0 38.5 | 91.2
- / 17 |-323] 28 o
5 __] é i [ 5
-36.3 68 % 1 ~ |-36.3] 6.8 —
~ /) (CH) CLAY, same as dbove, B 8.0 128.0{98.9 | 99.5 | 32.5|67.0 | 82.5 | 2.55| 3.3 | 37.0 | 84.4
little fine Sand, increasing i -37.3| 7.8 B
] / compaction, moist i —
-30.4 | 9910 ] / i -
10— / (CH) CLAY, little fine Sand, —10
- / Very H.P., increasing compacti B —
] / moist, grey -
44 | N9 ] / | i -
_ (CH) CLAY, same as above, i »
_ tr. fine Sand, tr. shell frag. |
- Peat ( decomposed tree | -
— / branch) . -
5 / H 15
- / i 450 15.5 u
] il 93.5 78.0 | 27.5 | 50.5 | 98.0 43.0 | 83.2 |
-46.0 165 _ A i C -46.0{ 16.5 |
_ Bot. -
20__1 i 20

0O 10 20 30 40

BORING NO. VC—-130
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PROJECT: Norfolk Harbor and Channels HOLE NO. 83VC-131 DATE: 4 May 1983 ELEVATION: =29.1 FT. MLW
Deepening Project COORDINATES: N __205,683.00 DRILLER:  Ocean Seismic Survey | DEPTH: 20.0 FT.
Norfolk Harbor Channel, Va. E __2631,864.00 INSPECTOR: J. Swean CORE RECOVERY: _139  /20.0_70 %
Sl N PENETRATION ELEV.|DEPT. w S +No200 8d 8m
LEVWON | DM SEoleNcE | Lea. LA ses™ N, SAMPIMLW [ FT. | OC | PH | % | z [ L [ PL | P I"S™ G | e |pcrlper| YW | & | bs | v | cons
~291 00 ] ]| (A CLAY, Titte fne Sand, i i
] tr. Peat, H.P., fluff, _
- saturated, black 8 |
=315 24 2 lense of med. to fine Sand | :-
- / 8 -32.7) 3.6 —
— % A 136.0 945 | 285 | 66.0 | 89.5 36.5 | 86.1 -
=337 4’65 1 77, (CH) CLAY, some as above, ] —33.7) 46 [ s

_ increasing compaction | -
— ~—laminations of very |
- / fine Sand a -
-38.0 89 é H ~ |-37.8 8.7 | -
— 77 (¢4) LAY, same as abore, 1 B 105.0 97.0 | 32.0 | 65.0 | 97.5 43.0 | 881 —
10_1 tr. fine Sand -38.8 9.7 -

—_— / 10
07 | 18 - / ! N
‘ — / (CH) CLAY, same as above, gre |
b single large oyster shell i _420| 12.9 -
- | C 80.5 78.0 | 25.5 ] 52.5 | 95.0 54.5 | 98.4 |
430 | 139 Z ~43.0 13.9 | o
_ Bot. | -

15 15

20— : 20

0 10 20 30 40

BORING No. _83VC—-131
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PROJECT: Norfolk Harbor and Channels HOLE NO. _84VC-131 DATE: 25 Sept. 1984 ELEVATION: =24.6 FT. MLW
Deepening Project COORDINATES: N ___229,661.68 DRILLER:  Carpenter Const. Co. | DEPTH: 15.5 FT.
Norfolk Harbor Channel, Va. E 263287370 | INSPECTOR: J. Swean CORE RECOVERY: __ 143 _ /155 _922 %
] ON PENETRATION ELEV.|DEPT. L S +N0200 8d | 8m
ELEVMWON | DER SEQUENCE | LEG: e NeEes. SAMPIMiw | FT. | OC | PH| x | g [W |PL P |"g G| e |pcrlpce| W | CU | DS | TV | CONS
=7y 00 _ 7] (G CAY & very fie SARD, 1 [-248[ 00 i
7 / HP., moist, grey 1 730|929 61.5 | 21.0 | 405 99.0 | 2.70 | 3.65 | 54.0 | 83.0 C
_ / 1 |-26a] 1.5 _<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>