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Conversion Factors, Non-SI to 
SI Units of Measurement 

Non-SI units of mcasumncnt used in rhis report can be converted to SI units as follows: 



Introduction 

In response to a request from the Philadelphia District (NAP) for assistance 
in identification of beachfill borrow areas offshore of the Delaware and New 
Jersey coasts within the Delaware Bay as part of a Feasibility Report for the 
Delaware Bay Study, the Coastal Engineering Research Center (CERC) in 
conjunction with the Hydraulics Laboratory (HL) at the U.S. Army Engineer 
Waterways Experiment Station (WES) is submitting Report 1 on the 
identification of sediment types offshore of the Broadkill Beach, DE, area. 

Eroding areas of the bay shoreline have resulted in a need to investigate 
the shallow offshore areas of the bay adjacent to both the Delaware and New 
Jersey coasts for use as a borrow area for beachfill material. The area is 
relatively unexplored from a geotechnical standpoint and this investigation will 
provide acoustical subbottom profiling, vibracore locations, and interpretation 
of the sediment substrate of the study area. Figure 1 shows the extent of the 
seismic track lines and location of the sediment cores for the entire study area. 
The study will be subdivided into several reports on sections of the coast. 
Field work was conducted to provide seismic tracks of the study area. 
Existing data were reviewed concurrently to incorporate these data into the 
study. Vibracore locations were chosen based on the seismic data collected 
for this study and the existing data. The vibracore collection was done by the 
District, and provided to WES. Seismic and sedimentological data from these 
cores were interpreted, and this report characterizes the sediment of the 
Broadkill Beach portion of the Delaware Bay study and suggests suitable 
borrow areas for beachfill use. 

Modern sedimentary deposits in Delaware Bay are controlled by past 
geologic processes. Lower Delaware Bay was thought to be a dendritic 
drainage pattern of gravely and muddy sands during the late Wisconsinan low 
stand of the sea around 15,000 to 12,000 years ago (Knebel et al. 1988). As 
sea level rose, the estuary became flooded as the bayside shoreline retreated 
northwest along the pre-transgression topography. A detailed history of the 
evolution of the bay shoreline on the Delaware side of the bay is presented in 
Fletcher et al. (1990). The sediment and bathymetry off Broadkill Beach are 
a result of this transgression of sea level into the drowned river valley. 
Coarse-grained sediments were originally deposited in the river beds. Rising 
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Figure 1 .  Location map of seismic track lines and cores collected along the 
Delaware and New Jersey shore of Delaware Bay1 

A table of factors for converting non-SI units of measurement to SI (metric) units is presented 
on page vi. 
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sea level flooded these river valleys and fine silts and clays were deposited as 
the turbidity maximum migrated up the estuary. As the estuary grew, narrow 
barrier and headland beaches composed of fine to coarse sands were formed 
from wave and tidal action. Tidal marshes composed of silts were formed 
behind these barrier islands in the tributary river beds. In the present-day 
open estuary, sediment scour, reworking, and transport have become the 
dominant processes. Delaware Bay is a well-mixed estuary from Port Mahon 
to the bay mouth at Cape Henlopen. 
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2 Approach 

Field work included planning, testing, and collection of new acoustic 
subbottom profile data along the Delaware and New Jersey shore adjacent 
areas (5-20 ft depths). The area between Port Mahon and Lewes, DE, was 
studied from approximately 1 to 3 miles offshore. The area approximately 1 
to 3 miles offshore between the Maurice River mouth and Cape May Point 
was studied on the New Jersey side of the Bay. This field work was 
conducted on both the Delaware and New Jersey sides of the Delaware Bay in 
conjunction with field work on the Delaware River Main Channel 
Preconstmction and Engineering Design Study during the summer of 1993. 
The R.V. Waterways Explorer was outfitted with a fathometer, side scan 
sonar, 3.5-kHz subbottom profiles, and a 600- to 900-Hz bubble pulser. A 
differential global positioning system (DGPS) was used to provide accurate 
positioning of the seismic lines. Details of the acoustic calibration are 
presented in the Delaware Ship Channel report by McGee (in preparation). 

An analysis of core locations was provided to NAP at the completion of 
the field work to allow for a contract for vibracoring to the done 1994. 
Sediment core logs and sediment grain-size analysis was performed by the 
South Atlantic Division Laboratory in February 1995. Analysis of the 
sediment characteristics and borrow area identification was done after receipt 
of the vibracore data from NAP in April 1995. The data analysis has been 
divided into two separate subsections that separates the analysis of the 
Delaware and New Jersey sides of the Bay at the request of the District. 
Similar analysis is being performed on both data sets and the data has been 
presented to the District in GIS-compatible format. 

A review of existing sets of subbottom and core data was combined with 
the new field data collected to assess the bathymetry, stratigraphic sequences 
and sediment composition of the upper 20 ft of sediment along the Delaware 
and New Jersey shore adjacent areas of Delaware Bay. This report will focus 
on the southern Delaware Bay shore area between the coast and 3 miles 
offshore, from an area just south of the Mispillion River to Cape Henlopen. 
This includes the area offshore of Lewes and Broadkill Beach. 

After the field work was completed a review the seismic data and 
assessment 'of the best locations to take cores to identify the sediment 
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characteristics and ground truth the seismic signature. Details of the analysis 
procedure are located in McGee et al. (1995). 
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3 Analysis 

ldentification of Possible Beach Fill Borrow Areas 
and Sand Substrate ldentification 

The purpose is to assist NAP with techniques and evaluation of the 
suitability of borrow areas for possible beach fill projects adjacent to the 
Delaware and New Jersey bay shoreline. Sediment data typing, grain size 
analysis interpretation and suggestion of borrow areas is provided to assist the 
State of Delaware in a proposed beach fill project along Broadkill Beach. 
Broadkill Beach is a small community located on the bay shoreline, 5 miles 
north of the mouth. A map has been generated and originally sent to the 
district by INTERNET as requested that shows the possible bottom types that 
can be used to select areas for possible sand sources for beach nourishment 
(Figure 2). This map of the surface sediment types was constructed from 
analysis of the seismic data and the surface sediment data from the cores. The 
use of core information has allowed a better refinement of the seismic data. 
The map outlines the best areas for possible sand. 

Additional information, taken as part of a State of Delaware study of the 
nearshore area off Broadkill Beach, DE. was supplied by the State of 
Delaware. Two technical reports by Wethe et al. (1982) and Wethe (1984) 
indicate that there may be possible sand in the nearshore vicinity of Broadkill 
Beach. This area was inshore of our seismic study. A copy of the pertinent 
core locations and possible sand sources from these reports are found in 
Figure 3. Several former borrow areas used in 1961, 1973, 1975, 1976, and 
1981 are shown in the nearshore region (around 1,000 ft from shore). 

Former pre-transgressive river valleys appear to trend offshore in a 
southeast direction from the three present day rivers in the area (Maley 1981). 
Sand size material was identified in shoals between these former valleys 
(Figure 4). Cross-seetiom from Maley (198 1) in the inshore area indicate that 
the sand shoals are over lagoonal mud deposits, particularly in the ancient 
valleys (Figure 5). The present data agrees with the Delaware reports. The 
interpretation of the surface acoustic impedance and sediment data shows that 
sand areas appear to trend in a NW-SE direction from the Delaware shoreline 
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Figure 2. Detail of seismic lines and core locations from Mispillion River to Cape 
Henlopen, DE. showing surface sand types 
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Ancient River Channels 
Topography to -12 Meters 
----- - Present Day Conturs 

Ancient River Valley Contours 

Figure 4. Location of sand shoals and ancient river valleys around Broadkill 
Beach (after Maley (1 981 ))  
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Figure 5. Cross sections of inshore area (after Maley (1 981 ))  
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off Broadkill Beach. The red, yellow, and green areas on Figure 2 identify 
the sand areis, with magenta, blue and brown areas denoting a mix of mostly 
silt and mud. The area behind Cape HenIopen is a basin that contains very 
fine grain surficial sediments. Some of the cores in Breakwater Harbor show 
a coarser Pleistocene sand deposit around 10 feet below the surface in this 
area, but for the most part the surface material is too fine for beach 
nourishment. 

Acoustic impedance analysis of four seismic track lines off Broadkill Beach 
show the stratigraphic distribution of sediment with depth. Line DP35 was 
the closest to shore. Figure 6 shows the typical pinger data collected on that 
line. From this data and additional information of three cores taken along this 
line at KAV-18, KAV-19 and KAV-20, Figure 7 show the sequence of shoals 
and river valleys. The southern part of the line contains medium to fine 
surficial sands. The sediments grade into silts at a depth of around 12-14 ft. 
This area corresponds to the ancestral Broadkill River Valley as described by 
Maley (1981). 

Core KAV-18 is located in the area of the southern tip of the shoal 
identified by Maley (1981). The surface layer contains a poorly sorted fine 
gravel down to 3 ft. Below that the majority of the sediments are poorly 
sorted sands with some gravel to a depth of 13 ft. Below that depth the 
sediments are a fine silt. Appendix A gives the core log and sediment 
gradation curves for each vibracore location. 

The central part of seismic line BP35 has a section of fine silty sands at 
the surface, located in a valley between two shoals. This is the landward 
extent of a wedge of fine material. Core KAV-19 located in this valley 
indicates that this silty sand material extends to a depth of at least 17.5 ft and 
supports the acoustic signature of fines at depth. Below a 3 ft  thick poorly 
sorted medium sand layer, there are well sorted fine sands that have silt 
contents between 10 and 35 percent. 

The northern portion of the line contains medium to fine sandy surfacial 
sands. The northern part of this area is in another valley and the sediments 
grade into fine silts, possibly representing another ancestral river valley 
trending to the southeast. These fines may be outwash.from an ancient more 
straight path of Slaughter Creek. Core KAV-20 in this northern area contains 
a thin gravely sand on the surface, with gravely clay lenses alternating with 
silts at depth. Most of the sediment has a D, of around 0.05 mrn (4.25 4) 
from 1 ft down to 8 ft and gets only slightly coarser below that depth. Below 
3 ft, the sediment has iron staining. 
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Line DPlO 

The second seismic line seaward of the shoreline was Line DP 10 (Figure 
8). The northern, central, and southern sections of this line have medium to 
fine sand surficial sediments located on shoals. Between the shoals, finer silty 
sediments were found in the valleys. Core KAV-21 was located on the central 
shoal area and contains well sorted medium to fine sands representing the 
shoal on the surface and to a depth of around 7 ft. Below that depth most of 
the sediment is composed of silty sand with some clay lenses around 9 ft. 
This sediment at depth is finer bay material underlying the shoal. 

Line DP18 

Further bayward Line DP18 (Figure 9) contains sand size material on the 
southern end shoal feature. Cores located along this line included KAV-22, 
KAV-23, and KAV 24. The central section of the line contains fine sands and 
silts. Core KAV-23 is the southern most core on this line and is located in a 
pocket of fine sand. This core is composed of mostly silty sand, with lenses 
of silt between 2 to 7.5 ft and below 7.5 ft a gravel component. Core KAV- 
22, located on the middle of the line contains silty sand with some clay 
material in the surface layers. Sandy silt is also present within the upper 4 ft. 
From 4-8 ft, a well-sorted sand with from 10 to 20 percent silts was present. 

Core KAV-24 is the northern most core and is located on the flank of a 
shoal which occupies the northern section of the line. The upper 5 ft of the 
core contains silty sand grading into well sorted medium to fine sands with 
between 2 and 10 percent silts. Between 5 and 14 ft, silt material is present 
with some sand-size material. Below 14 ft the gravel and sand content 
increases along with a silt layer. 

Line DP24 

The most bayward seismic line is Line DP24 (Figure 10). No cores were 
collected along this line. The acoustic impedance analysis indicated that the 
southern end of the line has a sandy shoal feature. The central section is a 
long valley, containing finer sediments. A shoal of sandy material is at the 
northern end of the line. This central valley may be related to an ancestral 
river valley, possibly associated with Slaughter Creek, north of the study area. 
A deeply incised channel is present on the seismic record cutting down to 
around 45 ft below the bay bed. 

Line DP39 

Line DP39 is almost shore normal, extending bayward from just south of 
Broadkill Beach. Figure 11 shows the cross-section of Line DP39 with core 
KAV-25 at the northeast end. The entire line is composed of medium sized 
sand. 
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This core is in the area of the ancestral Primehook River Valley. The 
upper 2 ft  of the core contained sand material, with some shells and gravel- 
size material. Below 3 ft  the sands graded into silt-size material, possibly the 
lagoonal mud deposits described in the cross-section G-G' in Figure 5. 

Line DPll 

Line DP11 runs perpendicular to the Primehook River valley axis. The 
cross-section is shown in Figure 12. No cores were taken along this line. 
The acoustic impedance analysis of the seismic data indicated that all of the 
surface sediment was medium to fine sands. A deep subbottom reflector in 
the center of the line may be associated with the ancestral Primehook River 
Valley. Line G-G' (Figure 5) crosses line DPl l  and from that data the sub- 
bottom may be composed of fine lagoonal muds under the surficial sands. 

Line DP19 

Parallel to line DPl l  but further bayward was line DP19. Figure 13 
shows the cross-section of Line DP19. No cores were collected along this 
line and some data was missing from the center of the line. The acoustic 
signature indicates fine to medium sands in the surficial layer. Again the 
underlying layers are probably the lagoonal mud deposit of Maley (1981). 

Line DP 25 

The most bayward seismic line of this group was Line DP25. Figure 14 
shows the cross-section of Line DP25 with core KAV-26. The surficial 
sediments increase in grain-size from fine silty sand on the landward end to 
medium sand on the shoal on the bayward end of the line. Core KAV-26 was 
located on the northeastern end of the line, on the southern edge of the sand 
shoal next to the ancestral Primehook River Valley. Most of the core contains 
well sorted sands, with some silt. Some gravel material was found in the 
lower section of the core. 
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V.E. = 50 Figure 14. Cross-section of Line DP25 with core location 
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Summary 

Sediment in the lower Delaware Bay is controlled by the geologic process- 
es of the Pleistocene regression and transgression and is modified by present- 
day coastal processes. The area of potential sand resources has been identi- 
fied using seismic survey profiles and vibracores. The area identified as 
containing possible borrow areas is outlined in Figure 15. The thickness 
ranges from 3 ft on the inshore end to possibly 10 ft on the shoal areas off- 
shore. The area is characterized by two shoal areas divided by valleys that 
correspond to pre-Holocene river valleys. These valleys are composed of fine 
material not suited for beach nourishment. The shoal areas are topographic 
highs and contain medium to fine sands, that are suitable for consideration to 
nourish Broadkill Beach. 
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Appendix A 
Core Logs and Gradation 
Curves 

Appendix A contains the core logs and gradation curves supplied by the 
U.S. Army Corps of Engineers, South Atlantic Division Sediment Laboratory. 
The core loges list the core length, material description and the location of the 
sediment samples collected within the core for grain-size analysis and selected 
samples that were analyzed for density. The gradation curves are provided 
for each sample analyzed within each core. The sample number and depth 
range of the channel sample correspond to the listing on the core log 
comments column. 

Appendix A Core Logs and Gradation CUN~S 



Appendix A Core Logs and Gradation Curves 

DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, MARIETTA, GA. 30060 

Boring No. KAV-18 

' Lab No. 184/925 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWAREBAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 15.20 Elevation: 

Elev. 
(fee0 

DatumINotes: See grain size data on enclosed gradation curves. 

--------------,--------------------------- 
SA B-1 3.0 - 3.5' W!5T DEN. = 128.9, 
DRY DEN. = 119.1. MC = 8.2% 

TAN, POORLY GRADED SILTY SANO (SP-SM). 

......................................... 

SA D-2 7.5 - 8.0' WET DEN. = 139.5. 
TAN, GRAVELLY POORLY GRADED SILTY SRND DRY DEN. = 132.7. MC = 6.0% 
(SP-SM), WITH A TRACE OF MICA. 

......................................... 

SA (B) 11.9 - 12.3' 
TAN RND GRAY, SILTY SAND (SM), WITH R 

SA D-3 13.3 - 13.9' WET DEN. = 
127.1. DRY DEN. = 102.4 MC = 

TAN AND GRAY, RICRCEOUS INORGANIC S ILT  
LOW L L  (HL), WITH A L ITTLE SANO SIZES, 
SAND SIZES BORE PREDOMINANT BOTTOM 0.4 

......................................... 

! 

Date: 01/19/95 LABORATORY LOG AND SAMPLE DATUM Shee t  No. I o f  I 

Depth 
(feet) 

- 
1 - 

- 

Leg- 
end Material Description 

TAN, SANDY POORLY GRADED GRAVEL CGP). 

Commenls 

(Density Units = pcf) 

SA (A) 1 .Z - 2.2' 



DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 

CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENOP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

I GRADATION CURVES Datc 01/18/95 I 





DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U S STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS HYDROMETER 
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500 100 50 10 5 1 0.5 0 1  005 1 1 1 1  I  I 100 

GRAIN SIZE IN MILLIMETERS ' 
001 000s 

I 
0 001 

COBBLES 
GRAVEL I SAND 

COARSE I FINE I COARSE I MEDIUM I FINE I SILT OR CLAY 

Sample No 

D-2 
-- Depth Class~ficauoo , . 

7 5-8 0' (VISUAL) TAN. GRAVELLY POORLY GRADED 

H A TRACF OF m, 
SP. GRAVITY = 2.66 
WEY DENSITY = 139.5 PCF. 

TY = 137.7 PCF. - ,  

GRADATION CURVES 

NatwR 
6 0 

Dare 01/18/95 

LL --- PL 

--- 

PI - 
Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No 184/925 





W 

DEP~RTMENT OF THE ARMY, SOUTH ATLANTIC DIVISIONLABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER I 
6 4 3 2 1.5 1 3 1 4  I n 3 1 8  3 4 6 . 8 1 0  1416 20 30 40 50 70 1 0 0 1 4 0 2 0 0  
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2 70 
a 
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W 
U 
@2 
W 
a 30 

20 

In 

0 
5 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
SAND 

I COARSE I MEDIUM I FINE SILT OR CLAY 

Sample No. Depth Classification Nat w% LL PL PI 
Pmject DELRWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 1841925 

Boring No. KAV-18 

Date 01/19/95 

D-3 13.3-13.9' (VISUAL) TAN b GRRY, MICRCEOUS INORGANIC 
ES. 

24.2 

-- 

GRADATION CURVES . 

---- 

SP. GRAVITY = 2.69 
WET DENSITY = 127.1 PCF. 
DRY QENSITY = 102.4 PCF. 



Appendix A Core Logs and Gradation Curves 



'\ 

.- 
DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION-LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENRP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER I 

SIZES. SP. GRAVITY = 2.63 
WET DENSITY = 129.1 PCF. 

- Lab No. '184/926 

DRY DFNSITY = 114.0 PCF. Borina No. KAV-19 
GRADATION CURVES Date 01/19/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U S STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS HYDROMETER 
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GRADATION CURVES Date 01/19/95 

Sample No 
D 2 

Depth 

7 1-7 6' 

-- 
SP. GRAVITY = 2.64 
WET DENSITY = 111.0 PCF. 

I Nat w% Clasrlficabon 

VIBRA CORE SAMPLES 

- Lab No 184/926 

LL --- 
(VISUAL) LT. GRAY Q TAN, SILTY SAND 18 5 

PL PI - 
Pnyect DELAWARE BAY 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U S STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS HYDROMETER 
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I 1 1 
GRADATION CURVES 

GRAVEL I SAND 

Borinn No. KAV-19 

Date 01/19/95 

COARSE 1 FINE I COARSE I MEDIUM I FINE SILT OR CLAY I 
Sample No 

B 

Depth 

8 6-8 9' 

Classticabon . 
(VISUAL) TFIN L TANNISH GRAY SILTY SAND 
(SM). 

-- 

NatwX 

--- 

LL --- 

- 

PL 

Lab No 184/926B 

PI 
-.Project DELAWARE BAY 

VIBRA CORE SFIMPLES 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 

CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1 
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DEPARTlMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 

CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MAIUETTA, GA. 30060 REQUISITION: CENAP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1 
6 4 3 2 1 5  1 3 1 4  112318 3 4 6 8 1 0  1416 2 0 - 3 0 - 4 0  50 70 1 0 0 1 4 0 2 0 0  

I SILT OR CLAY 
GRAVEL I SAND 

COBBLES COARSE I FINE I COARSE I MEDIUM I FINE 

Sample No 

D 4  

GRADATION CURVES Date 01/19/95 

Natw% 

21 4 

Depth Class~ficabon 1 . ----- 
16 0-16 5' (VISURL) TAN b TRNNISH GRAY, SILTY SAND 

A. 

PL LL 

-- 
PI 

ect DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No 184/926 

Bonng No KAV-19 

SP. G R A V I T Y = - - - - - - - - - - - .  
WET DENSITY = 120.6 PCF. 
DRY DFNSITY = 99.3 PCF. 





Location: VIBRA CORE SAMPLES 1 Lab No. 1841927 I 

DEPARThfENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB D m ,  M W A ,  GA. 30060 

Boring Depth (ft): 16.00 I Elevation: 1 Work order: 7476 

Project: DELAWARE BAY Boring No. KA V-20 

Date : 03/13/95 

DatumINotes: See grain size data on enclosed gradation curves. 

- - -- 

LABORATORY LOG AND SAMPLE DATUM Sheet No. I o f  I 

-- 

Requisition: CENAP-95-707 

Appendix A Core Logs and Gradation Curves 

Elev. 
(feet) 

Depth 
(feet) 

- 
1 - 

- 
2 - 

- 

3 - 
- 

4 - 
- 

5 - 
- 

6 - 
- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 
- 

15 - 
- 

16 - 
- 

17 - 
- 

Leg- 
end 

. .. . ': 
k,. . .. . 

Material Description 

GRAY GRAVELLY SILTY SAND (Sfl). 

........................................ 
TAN, LEAN CLAY <CL>, WITH A LITTLE SAND 
SIZES AND A TRACE OF GRAVEL SIZES. ........................................ 

TAN, LERN CLAY <CL), WITH SOME SAND SIZES. .......................................... 

TAN, SANDY INORGANIC SILT LOU LL (RL). 

........................................ 

. . .  - 
LT. GRAY, SILTY SANO (SB). 

........................................ 

Comments 

MAATT (A) 1.3 - 1.6' 

MA D-1 2.5 - 3.0' WJ3 DEN = I2 
D R Y D W  = 95.1. MC = 27.9 %. 

MA A l T  (B) 4.0 - 4.3' 

MA D-2 7.3 - 7.8' WET DEN = I I 
DRY D5.N = 92.7. MC = 27.2 5 .  

MA D-3 12.3 - 12.8' WET DEN = 
119.3. 
DRY DEN = 96.1. MC = 24.2 %. 

MA (C) 14.6 - 14.9' 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSIONLABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENRP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER I 

I GRADATION CURVES Date 02/07/95 I 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRrVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1 

7FS. VIBRA CORE SAMPLES -- 
SP. GRAVITY = 2.67 
WET DENSITY = 117.9 PCF. 

Lab No. 184/927 

ITY = 9P.7 PCF. Borin~ No. KFIV-20 

GRADATION CURVES Date 03/13/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGmERS, 611 SOUTH COBB DRIVE, MARIETTA, GA. 30060 

D a t  e : 01/25/95 LABORATORY LOG AND SAMPLE DATUM Sheet No. 1 o f  I 

Elev. 
( fe t )  

I 
I 
I 

Appendix A Core Logs end Gradation Curves 

Boring No. K4 V-21 

Lab No. 184/928 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 17.30 

Depth 
(feet) 

- 
1 - 

- 
2 - 

- 
3.- 

- 
4 - 

- 
5 - 

- 
6 - 

- 
4 - - 
8 - 

- 
9 - 

- 
10 - 

- 
11 - 

- 
12 - 

- 
13 - 

- 

14 - 
- 

15 - 
- 

16 - 
- 

17 - 
- 

Elevation: 

DatumINotes: See nrain size data on enclosed gradation curves. - 
k g -  
end 

!..;.. 
i. ... 

,A;;. 

I 

Material Description 

TAN, POORLY GRADED SAND (SP), WITH A 
TRACE OF H ICe  AND SHELL FRAGMENTS. 

TAN AND LT. BRBUN, POORLY GRADED SAND 
(SP) . 

GRAY, S ILTY SAND (SM). 

GRAY , SILTY SAND CSM) , WITH POCKETS AND 
LENSES OF POORLY GRADED SILTY SAND (SP-SM> 
AND OCCASIONAL POCKETS OF PLASTIC FINES. 

BROUNISH GRAY, S ILTY SAND (Sfl), WITH SOME 
GRAVEL SIZES AND A TRACE OF SHELL 
FRAGMENTS. 

. 

TAN, POORLY GRADED SILTY SQND (SP-SM). 

Commcns 
(Density Units = pcf) 

SA D-l 2.1 - 2.6' WET DEN = 114.5 
DRY DEN = 106.5. 
MC ~ 7 . 5  %. 

SA (A) 4.0 - 4.3' 

SA @) 5.6 - 5.9' 

SA D-2 7.0 - 7.5' WET DEN = 120.0 
DRY DEN = 95.1. 
MC = 26.2 %. 

MA (C) 8.2 - 8.5' 

SA (D) 11.3- 11.6' 

SA D-3 12.6 - 13.1' WET DEN = 
124.1. DRY DEN = 103.1. 
MC = 20.4 %. 

SA (E) 16.0 - 16.3' 
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u 
u 
(0 ..-., 
3 ... . 
51: 
x DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY WORK ORDER: 7476 
D CORPS OF ENGINEERS, 611 SOUTH COBB DlUVE , MARIETTA, GA. 30060 REQUISITION: CENfiP-95-707 

g U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER I 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-70'7 

i U.S. SI'ANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U.S: STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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DEPARTMENT OF THE ARhlY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, -A, GA. 30060 

Date: OI/Z0/95 IABORATORY LOG AND SAMPLE DATUM Sheet No. l o f  1 

Appendix A Core Logs and Gradation Curves 

. 

Boring No. KAV-22 

Lab No. I84/929 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 10.20 Elevation: 

DatumJNotes: See grain size data on enclosed gradation curves. 

Comments 

(Density Units = pcf)  

MA (A) 0.9 - 1.2' 

SA D-1 2.2 - 2.7' WET DEN = 118.: 
DRY DEN = 95.1. 
MC = 24.6 1. 

-MA (B) 3.8 - 4.1' 

SA (C) 6.0 - 6.3' 

- 

MA D-2 8.2 -8.6' WET DEN = 106.2. 
DRY DEN = 67.7. MC = 56.8 % .  

Elev. 
(feet) 

Dcpch 
(feet) 

- 
1 - 

- 

2 - 
- 

3 - 
- 

4 - 
- 

5 - 
- 

6 - 
- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 
- 

15 - 
- 

Leg- 
end 

. .- . 
. I_ .  .: 

Material Description 

RUN '# 2 

TAN AND BROWNISH GRRY, SILTY SAND (SM), 
WITH PLASTIC FINES. 

'1 
......................................... 

GRAY, SANDY INORGANIC S I L T  LOU LL (RL). 

LT. GRAY, SILTY SAND (SM). 

r 
1 - 

......................................... 

GRAY, INORGANIC S I L T  HIGH L L  (MH), WITH A 
L ITTLE SAND SIZES AND A TRACE OF MICA. ......................................... 

. - 



DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, W n A ,  GA. 30060 

RUN # 1 

Appendix A Core Logs and Gradation Curves 

. . .  .. . 

2 - 
- 

3 - 
- 

4 - 
- 

5 - 
- 

6 - 
- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 

12 - 
- 

13 - 
- 

14 - 
- 

15 - 
- 

Date : 01/20/95 LABORATORYLOGANDSAMPLEDATUM Sheet Na. I o f  I 

- .  .. . ,. . 
\> 

TAN, POORLY GRADED SILTY SAND (SP-SR), 
WITH A TRACE OF GRAVEL SIZES. 

, . 

......................................... 

TAN, POORLY GRADED SAND (SP), WITH SOME 
GRAVEL SIZES. 
......................................... 

SA ~ - - 3  7.0 - 7.5' UrEI. DEN = 128.3 
DRY DEN = 113.2. 
MC = 13.3 9 6 .  

SA (D) 9.0 - 9.3' 

SA D 4  13.5 - 14.0' W l 3  DEN = 
119.7. 
DRY DEN = 112.0. MC = 6.9 %. 

. 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

100 0 

90 10 

80 20 

2 70 
I- 

CI) 
30 

H 
W 

60 

i 
Zf 

>- 
m 

40 

fi so 
n 
W 

z SO (D 
H m 
LL a 0 

40 U 
W 
U 

6 0 C  
t 

lx W 
g 30 

U 
70 

a 

20 80 

10 

0 -- 

500 100 50 1 10 5 0.1 0.05 0.01 0.005 'loo 
GRAM SIZE IN MILLIMETERS 

0.001 
- 

COBBLES 

.90 

GRAVEL I SAND 
COARSE I FINE I COARSE I MEDIUM I FINE SILT OR CLAY 

Sample No. 
EI 

Depth 

3.84.1' 

GRADATION CURVES 

Classification , . 
(VISUAL) GRAY, SANDY INORGANIC SILT 
lgW I I (MI >. WITH A TRACF OF G n u ; .  

Dare 01/28/95 

Natw% LL PL ---- PI 

-.Lab 

Pmjccr OELAWRRE BAY 

VIBRA CORE. SAMPLES 

No. 184/929B 

Boring No. KAV-22 
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Date: 01/25/95 LABORATORY LOG AND SAMPLE DATUM Sheet No. I o f  1 

D E P A R m  OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, MARIETTA, GA. 30060 

Appendix A Core Logs and Gradation Curves 

Boring No. KAV-23 

Lab No. 184/93@ 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 12.40 Elevation: 

= 

DatudNotes: 

Elev. 
(feet) 

Depth 
(feet) 

- 

1 - 
- 

2 - 
- 

3 - 
- 

4 - 
- 

5 - 
- 

6 - 
- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 
- 

Leg- 
clrd 

!. . 
:- . ... . 

"".' 

Material Description 

GRAY, S ILTY SAND <SM)r WITH A TRACE OF 
SHELL FRAGMENTS. 

......................................... 

GRAY, LAYERED INORGANIC S I L T  HIGH L L  (MH), 
WITH LENSES OF SILTY SAND (Sfl). 

......................................... 

GRAY, SANDY POORLY GRADED SILTY GRAVEL 
(GP-GM) . 

......................................... 

. 

.TAN, POORLY GRADED SILTY SAND (SP-SM) , 
WITH A TRACE OF GRAVEL SIZES. 

......................................... 

Comments 

(Density Units = pcf) 

MA (A) 1.0- 1.3' 

MA D-1 3.1 - 3.6' WET DENSITY = 
96.9. 
DRY DENSITY = 56.2, MC = 72.6 %. 

MA 6) 6.0 - 6.3' 

- 

SA D-2 7.4 - 7.9'  WET DENSITY = 
138.9. 
DRY DENSITY = 123.8. MC = 12.3 
%. 
SA (C) 8.4 - 9.2' 

SA (D) 11 .0-  11.2' 

SA D-3 11.8 - 12.3' WET DENSITY 
137.3' 
DRY DENSITY = 116 8 MC = 13.3 
%. 
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10 -. . . - 90 

0 _ 
500 100 50 10 5 1 0.5 0.1 0.05 100 0.01 0 005 0.001 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 1 SAND 

COARSE 1 FINE I COARSE 1 MEDIUM I FINE SILT OR CLAY 

Sample No. 

C 

Depth 

8.4-9.2' 

GRADATION CURVES 

Classification , - . 
(VISUAL) GRAY SANDY POORLY GRADED 

VEL (GP-GM). 

Borin~ No. KAV-23 -- 

Dare 01/26/95 

Nat w% LL 

--- 

PL ---- PI 

- 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930C 
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' 100 0 

90 10 

80 20 

2 70 
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n: ct 9 50 W 50 cn 
H n: 
LI a 0 
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U 

70 
a 

20 80 

10 - 90 

0 . .  . . 
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 

100 
0.001 

GRAIN SIZE IN MILLIMETERS 

I COBBLES 
GRAVEL I SAND 

COARSE I FINE I COARSE I MEDIUM 1 FINE I SILT OR CLAY 

Sample No. 
D 

Depth 
11 .O-I 1.2' 

GRADATION CURVES 

Classification . 
(VISUAL) TAN 9 SILTY SAND (SM) 1 WITH 
A TRACF OF GRAVFI SI7FS. 

Dare 61/28/95 

NatwX LL PL ---- 

- -  

PI 
Pruject DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/9300 

Boring No. KAV-23 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB D m ,  MARIETTA, GA. 30060 

Appendix A Core Logs and Gradation Curves 

Boring No. KAV-24 

Lab No. 184/931 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 18.50 Elevation: 

. 

= 

. 

DatudNotes: See grain size data on enclosed gradation curves. 

Comments 

(Density Units = pcf)  

MA (A) 0.9 - 1.2' 

SA D-1 2.5 - 3.0' W DENSITY = 
127.2. 
DRY DENSITY = 111.4. MC = 14.2 
%. 
SA (B) 3.4 - 3.8' 

MA D-2 7.4 - 7.9' WET DENSITY = 
98.9. ' 
DRYDENSITY = 62.5. MC = 58.2 9 - 

MA (C) 10.4 - 10.7' 

SA D-3 12.0 - 12.5' WET DENSITY 
126.9. 
DRY DENSITY = 106.3. MC = 19.4 
%. 

SA (D) 14.2 - 14.4' 

MA D-4 15.9 - 16.4' WET DENSITY 
= 98.1. 
DRY DENSITY = 76.2, MC = 28.7 9 

SA (E) 17.5 - 17.8' 

Material Description 

GRAY, POORLY GRADED SILTY SAND (SP-SM). 

......................................... 
TAN, POORLY GRADED SAND (SP). ......................................... 
GRAY, POORLY GRADED SILTY SAND (SP-SM). ......................................... - 

GRAY, INORGANIC S I L T  HIGH LL (MH), WITH 
A L ITTLE  SAND SIZES AND A TRACE OF MICA. 

......................................... 

TAN, POORLY GRADED SILTY SAND (SP-SM), 
WITH A TRACE OF GRAVEL SIZES AND POCKETS 
OF GRAY, INORGANIC S ILT  HIGH L L  (MH). ......................................... 

TAN, POORLY GRADED SAND (SP), WITH A 
TRACE OF GRAVEL SIZES. 

......................................... 
GRAY, INORGANIC S I L T  HIGH LL (NH), WITH 
A TRACE OF SAND SIZES AND MICf?. ......................................... 
TANNISH GRAY, POORLY GRADE0 SILTY SAND 
<SP-SM), WITH A TRACE OF GRAVEL SIZES. 
......................................... 

Leg- 
cad 

,, 

',:-: .-. 

Elcv. 
(feet) 

Dcpth 
(feet) 

- 
I - 

- 
2 - 

- 
3 - 

- 
4 - 

- 
5 - 

- 
6 - 

- 
7 - 

- 
8 - 

- 
9 - 

- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 
- 

15 - 
- 

16 - 
- 

17 - 
- 

18 - 
- 

19 - 
- 

- 
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I U S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1 

(SP-Sfl) . 
SP. GRAVITY = 2.66 
WET DENSITY = 127.2 PCF. 
DRY DENSITY = l l L  4 PCF. 

VIBRA CORE SANPLES 

Lab No. 184/931 

Boring No. KAV-24 

GRADATION CURVES Darc 01/20/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, MARIETTA, GA. 30060 

Date :  01/21/95 LABORATORY LOG AND SAMPLE DATUM Sheet  No. 1 o f  I 

Appendix A Core Logs and Gradation Curves 

Boring No. KA V-25 

Lab No. 1841932 

Work order: 7476 

Requisition: CENAP-95-707 

Project : DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (f?): 17.00 Elevation: 

DatudNotes: See grain size data on enclosed gradorion curves. ' 

Cornmeats 

(Density Units = pcf )  

SA (A) 1.2 - 1.5' 

SA D-1 2.8 - 3.3' WET DENSTY = 
137.9. 
DRY DENSITY = 121.1. MC = 13.9 
%. 

MA (B) 5.6 - 5.8' 

MA D 2  6.9 - 7.4' WET DENSlTY' = 
101.2. 
DRY DJNSITY = 62.2. M C  = 62.5 4,  

MA (C) 8.9 - 9.2' 

MA 0) 11.3 - 11.5' 

MA D-3 13.4 - 13.9' WET DENSllY 
= 105.2, 
DRY DENSITY = 66.3. M C  = 58.7 9 

MA (E) 15.1 - 15.4' 

MA D-4 16.5 - 17.0' WET DENSITY 
= 92.6, 
DRY DENSITY = 55.7.  MC = 66.2 1 

Elev. 
(feet) 

Leg- 
end 

. .. . '. . ,.. . 
.s> . 

Depth 
(feet) 

- 
1 - 

- 
2 - 

- 
3 - 

- 
4 - 

- 
5 - 

- 
6 - 

- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 
- 

15 - 
- 

16 - 
- 

17 - 
- 

Material Description 

TAN AND GRAY, POORLY GRADED SAND <SP), 
U I T H  A TRACE OF GRAVEL SIZES AND GRAVEL 
S I Z E  SHELL . - 
......................................... 

GRAY, INORGANIC S ILT  HIGH LL (MH), WITH 
OCCASIONAL LENSES OF POORLY GRADED SILTY 
SAND (SP-SM) AND A TRACE OF MICA. 

. 
. 

......................................... 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 

CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4 3 2 1.5 1 3 1 4  112318 3 4 6 810 1416 20 30 40 50 70 1 0 0 1 4 0 2 0 0  
100 

, I I I '1 ' I 
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I I 1 1 1 1 1 1  I  I  I 
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& 70 
(I) 
H 
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= 60 
>- 
m 

50 
H 
LL 

ki  40 
W 
0 
a 
W 
n 30 

20 

10 90 

0 ,  100 
500 100 50 10 5 I 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS - . . .- - . -. - . . 
GRAVEL I SAND 

COBBLES 1 COARSE 1 MEDIUM I FINE 1 SlLT OR CLAY COARSE I FINE 

PI 
Project DELAWARE BAY 

VIBRA CORE SAMPLES 

_____.,, No, 1841932 

Boring No. KAV-25 

GRADATION CURVES 

NatwX 
13.9 

LL 

, Date 01/21/95 

---- PL Classification , ' . 
(VISUAL) GRAY, SILTY SAND (SM) 1 WITH 

Sample No. 
D-l 

-- E OF SHFll 
FRAGMENTS AND MICA. WGR.--- 
WET DENSITY = 137.9 PCF. 

Dcprh 
2.8-3.3' 





DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY WORK ORDER: 7476 

CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

I U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 1IYDROMETI:R I 
100 

90 

80 

I- 
I 70 
(3 
H 
W 
= 60 
>- 
m 
a g 50 
H 
II 

z 40 
U 
a 
f 30 

20 

10 

0 

- 

500 100 50 10 5 1 0 5 0 1  005 001 0005 0 001 
GRAIN SIZE IN MILLIMETERS 

I 

'. 
90 

100 

SILT OR CLAY GRAVEL SAND 
COBBLES FINE I COARSE ( MEDIUM I FINE COARSE 1 1 

PI LL 
Project DELAWARE BAY --- - 

VIBRA CORE SAMPLES 

Lab No 104/932 

Bonnn No KAV-25 

GRADATION CURVES 

Nar w% 

62 5 

_______---- 

PL 

Dare 01/21/95 

) Classlficahon ----- 
(VISUAL) GRAY INORGANIC SILT HIGH LL 

Sample No 

D-2 

Depth 

6 9-7 4' 

FS. -- 
SP. GRAVITY = 2-60 
WET DENSITY = 101.2 PCF. 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, W m A ,  GA. 30060 

Boring No. KAV-26 

Lab No. 184/933 

Work order: 7476 

Requisition: CENAP-95-707 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 15.30 Elevation: 

DatumJNotes: See grain size dara on enclosed gradofion curves. 

comments 

(Density Units = pcf)  

MA (A) 1.1 - 1.3' 

SA D-l 3.0 - 3.5' WET DENSITY = 
137.8. 
DRY DENSlTY = 131.0. MC = 5.2 

SA (B) 6.1 - 6.3' 

- 
SA D-2 7.2 - 7.7' WET DENSfI1( = 
137.8. 
DRY DENSITY = 121.8. MC = 13.2 
%. 

SA (C) 9.0 - 9.5' 

SA (D) 11.5 - 11.8' 

SA D-3 12.5 - 13.0' WET D E N S m  
125.4, 
DRY DENSITY = 117.2. MC = 7.0  

SA (E) 13.6 - 14.1' 

Sheet No. I o f  I 

Material Description 

LT. BROWN, POORLY GRADED SILTY SAND 
(SP-SM) . ......................................... 
GRAY, SILTY SAND (Sfl), W I T H  A TRACE OF 
GRAVEL SIZES.- ......................................... 

GRAY, GRAVELLY POORLY GRADED SAND <SP). 

......................................... 

GRAY, POORLY GRADED SILTY SAND (SP-SM). 

\ 

. ........................................ 

GRAY, POORLY GRADED SILTY SAND (SP-SM), 
WITH SOME GRAVEL SIZES. 

. ........................................ 

GRAY, POORLY GRADED SAND (SP), WITH A 
TRACE OF GRAVEL SIZES. 

......................................... 

GRAY, POORLY GRADED SAND CSP), WITH A 
TRACE OF GRAVEL SIZES. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LABORATORY LOG AND SAMPLE DATUM 

k g -  
end 

, ' 
. <  . 
-.\:,:. 

- 

- 

Elev. 
(feet) 

Date: 

Depb 
(feet) 

- 
1 - 

- 
2 - 

- 
3 - 

- 

4 - 
- 

5 - 
- 

6 - 
- 

7 - 
- 

8 - 
- 

9 - 
- 

10 - 
- 

11 - 
- 

12 - 
- 

13 - 
- 

14 - 

15 - 

01/21/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY WORK ORDER: 7476 
CORPS OF ENGINEERS, 611 SOUTH COBB DRfVE , MARIETTA, GA. 30060 REQUISITION: CENAP-95-707 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETJ5RS 

COBBLES 
GRAVEL I SAND 

COARSE I FINE I COARSE I MEDIUM I FINE 1 SILT OR CLAY I 
sample NO. 

D-2 
~ c p t h  
7.2-7.7' 

GRADATION CURVES 

hat  w% 
13.2 

~~assification , - . 
(VISUAL) GRAY, SILTY SAND (SM) r WITH 

VFI SI7FS. 
SP. GRAVITY = 2.66 
WET DENSITY = 137.8 PCF. 

, Dare 01/25/95 

ITY = 121.8 PCF. 

LL PL ---- PI 
Project DELAWARE BAY 

VIBRR CORE SAMPLES 

Lab No. 184/933 

Boring No. KAV-26 
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6 4 3 2 15 1 314 lQ 318 3 4 6 8 10 14 16 20 30 40 50 70 100 140 200 0 

10 

20 

I  

2 70 
0 
H 
W 

60 
> 
m 

. g  50 
H 
LL 

s 40 
W 
U 
LL 

30 

20 

10 

0 
5 

I 

I YI loo 

90. 

80 

GRAVEL 1 SAND 
COBBLES FINE I COARSE I MEDIUM I FINE COARSE 1 

I I I I  ! . L 1  

SlLT OR CLAY 

' I  " 
-.- I 

\ - - 
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' 
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I 

r .  

I I  
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I .- 
$iL.. 

GRADATION CURVES 
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