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Conversion Factors, Non-SI to 
Sl Units of Measurement 

Non-$/ U1tlu ofmeasunment used in this report can be conW!Irted ro Sl units as follows: 

I Multiply By ToObUin 

feet 0.3048 mete,. 

lnche• 2.64 centlmete,. 

mile• (U.S. nautical} 1.852 kilomete,. 

pounde (mue) per cubic 16.01848 kllograme per cubic meter 
foot 



1 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- oonducted topri)vide-seismic-tracks-ot-the-study area~ 
Existing data were reviewed conc.urrently 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 

0 
0 
0 
0 
N 
co 

0 
0 
0 
0 

"' 00 

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. 

Chapter 1 Introduction 3 
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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 (5-20ft 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 
Preconstruction 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 

Identification of Possible Beach Fill Borrow Areas 
and Sand Substrate Identification 

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-sections from Maley (1981) 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 

Chapter 3 Analysis 
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off Broadkill Beach. The red, yellow, and green areas on Figure 2 identify 
the sand areas, with magenta, blue and brown areas denoting a niix of mostly 
silt and mud. The area behind Cape Henlopen 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. 

Line DP35 

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 atKA V-18, KA V-19 and KA V-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 KA V -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 DP35 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 KA V-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 KA V-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 aD~ of around 0.05 mm (4.25 t/>) 
from 1 ft down to 8ft and gets only slightly coarser below that depth. Below 
3 ft, the sediment has iron staining. 

Chapter 3 Analysis 
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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 KA V-21 was located on the central 
shoal area and contains well sorted medium to fme 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 hayward Line DP18 (Figure 9) contains sand size material on the 
southern end shoal feature. Cores located along this line included KA V-22, 
KA V-23, and KA V 24. The central section of the line contains fine sands and 
silts. Core KA V-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 KA V-
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 KA V-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 14ft, silt material is present 
with some sand-size material. Below 14ft the gravel and sand content 
increases along with a silt layer. 

Line DP24 

The most bayward seismic line is Line DPI4 (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 45ft below the bay bed. 

Line DP39 

Line DP39 is almost shore normal, extending hayward from just south of 
Broadkill Beach. Figure 11 shows the cross-section of Line DP39 with core 
KA V-25 at the northeast end. The entire line is composed of medium sized 
sand. 

Chapter 3 Analysis 17 



• zy s z 5+0?9'"' 55 ,, 1 
o<>l\ 0 • 

Figure 8. Cross-section of Line DPlO with core location 

Delaware Bay Study Broadkill Beach Offshore Sediment Types 

c v CAJ 
2"'< c 

Chapter 3 Analysis 

-
DELAWARE SAY PRnJf ~ SEDIUENT DESCRIPTION 

.lOft Grain Balle Sol 
izt, q, m DllcrlptiDn = = ~ 

1.0 - 1.4 ). 4 Soft .... acr,o 

u-U ·3.2 acr,o. Sill 
Sen¥ sa 

t- 12 ~SaD 
SltJ SaD 

1.1- u -u-2.0 2 ~- 1.2 ~= . 
10-2.2 .2 - 0 llodUn s-11 

>2.2 >o eoar. Sandi a: .... 
~Sandi·/--

> 2.4 N/A Rod<, CloddaW a.,. 

v.'~ - so 

. 
9' ; 0 

• • .:r. .. 

AO 

c::::> 
. 

WATERWAYS EXPERIMENT STATION 
CORPS OF ENGINEERS 
VICKSBURG, MS 39180 

DELAWARE BAY PROVECT 
SEDIMENT PROFILE 

UNE DP10 



- - 01111 -oteo - 02211 0010 --00J0 - -0100 0110 0120 0130 0140 OliO OIJO OliO llaiO 02.10 0140 02110 oaeo oaJO --~-~~~-~~~~---~---~---~---------~~------~ 
0 

-to 

~i -20 

l!stl -JO 

~~ -40 

-eo 
-eo 
-70 

DElAWARE 

Hatdl 
I'GttMn 

~ 
~ 
~ 
~ 
CITI . 
fEill . 

Ill 

Figure 9. Cross-section of Line DP18 with core locations 

Delaware Bay Study Broadkill Beach Offshore Sediment Types Chapter 3 Analysis 

-
BAY pROJECT SEDIMENT DESCRIPTION 

~ ~r.: llalic Sol ~ 111 ~ 

1.0 - 1.4 >4 Saft ... a. l-

1.4 - , .. •-u ~=-
1.1 - 1.1 U-u t-'~ L-

u-2.11 2.2-u 
~= 

2.11-2.2 1.2-0 llodlum Solidi 

>2.2 >o ea.. Solidi 6 -'-- a., Solidi •/ -

),%.4 MIA Roclr, c:-lldaiM a. 
v.E. .. :so 

• • 

WATERWAYS EXPERIMENT STATION 
CORPS OF ENGINEERS 
VICKSBURG, MS .39180 

DELAWARE BAY 
SEDIMENT PROFILE 

UNE DP18 



-111110 - - 01111 - - - - 01110 0110 a:-' - - 0470 
- - - - 04aO 0410 04CX1 03110 0110 0!70 0110 0110 C1MQ 0D1 Ol2D oJIO llll1o 'lZIO o.1 C1Z70 - 02110 0240 QUO 0220 CIZ10 D:11D 0110 0110 0170 OliO 01110 0140 01JO 01:111 0110 11100 CQO CQO 0070 CQO D01D - 0030 - 0010 _, • • • • ~....!...!.. 0 0 • • • • .. • • • • • .. • • • • .. .. 

~-- . . 
-10 

• ; -20 s '-30 

~~ -40 

~ -50 

-eo 
-70 

... . . ,,,,., ........ ..,,., .. - ........... ~-r-,, 

Figure 10. Cross-section of Line DP24 

. • .. 

~ - - _,.. . 

v -· - ~ 
~ 

-~-r: y.~ \~/ 
'../ I v -
\ ( -v ·-

OELAW~ BAY Pfl<l.JECT SEDIMENT DESCRIPTION = ~ t:r: =~I 
>4 Soft ... aa,. 

•-u a.,.. .. 
Sondy sa 

l2 .. 2.2 ~ 
2.2 •. 1.2 

~= 
l,a • 0 IWum Slnll 

>2.2 >o eon. Slnll a GnMII 
a., Sanllo •/ ...-

>2.4 N/A llodo, Caeoldallod a.,. 

V.E. • ~ 

Chapter 3 Analysis Delaware Bay Study Broadkill Beach Offshore Sediment Types 

. • . 
-10 

.·~ 
. . ~vF:;....J '"'-·~ :;,...v ;--, .. 

:JY 
.. 

·v,~. "\ _,..., L~"' -_---......,,......---\( v v Jl 

" I 

-20 

-30 

-40 

-50 

-eo 
-70 

WATERWAYS EXPERIMENT STATION 
CORPS OF ENGINEERS 
VICKSBURG, MS .39180 

DELAWARE BAY PROJECT 
SEDIMENT PROFILE 

UNE DP24 
FU _, DP24.DWD 

ICML: I0 •1CIOD' lli'1t: IJI:I:Dall II, 1- IIUT 



c::::zo e -

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

DELAWARE BAY PROJECT SEDIMENT DESCRIP110N 
-tt=h = - -Mian -Gd;- -Balle ti 
Patin Slza. cj) m Dllcrlptian - 1.0- 1.4 >4 Sift .... a. 

R 1.4- 1.& 4- 3.2 ==-- 1.&- , .. 3.2-2.2 =".::* - 1.&-2.0 2.2 - 1.2 ~= 
~ 2.0-2.2 1.2- 0 ..... Sinll 

Uiill >12 >D c.n.s-.a.-.. 
cq., SaD •/liii'IM - > 2.4 H/A IIIDit, ~ a. 

V.E. • SO 

Figure 11. Cross-section of Line DP39 with core location 

WATERWJ1YS EXPERIMENT STATION 
CO;~PS OF ENGINEERS 
~I<SBURG, MS 39180 1------
oELJ~WARE BAY PROJECT 

~ EDIMENT PROFILE 
UNE DP39 ·-

__, , •• ,CIIIII'J...!.vr. ....._. ,, ,_IIHDI' 
L-----~------------------------------------------------------------------------------------------------~~----

Delaware Bay Study Broadkill Beach Offshore Sediment Types Chapter 3 Analysis 



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 DP11 and from that data the sub
bottom may be composed of fine lagoonal muds under the surficial sands. 

Line DP19 

Parallel to line DP11 but further hayward 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 hayward seismic line of this group was Line DP25. Figure 14 
shows the cross-section of Line DP25 with core KA V -26. The surficial 
sediments increase in grain-size from fine silty sand on the landward end to 
medium sand on the shoal on the hayward end of the line. Core KA V -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. 

Chapter 3 Analysis 27 
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4 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 10ft 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 Curves A1 
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CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, MARIE'ITA, GA. 30060 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (fi): 15.20 I Elevation: 

Datum/Notes: See grain size data on enclosed gradation curves. 
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Material Description 

TAN, SANOY POORLY GRADED GRAVEL <GP>. 

TAN, POORLY GRADED SILTY SAND <SP-SM>. 
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CSP-SM>, ~ITH A TRACE OF MICA. 
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Boring No. KAV-18 

Lab No. 1841925 

Work order: 7476 

Requisition: CENAP-95-707 

Comments 

(Density Units = pcf) 

SA (A) 1.2 • 2.2" 

SA D-1 3.0 • 3.s' WET DEN. • 128.9 
DRY DEN. • 119.1, MC • 8.a 
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Date: 011l9195 LABORATORY LOG AND SAMPLE DATUM Sheet No. I of I 
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DEPARTMENT OF THE AIDrtY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611, SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STAND~lU> SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth ClassifiCation I Nll w" LL PL PI 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, ~11 SOUTH COBB DRIVE , MARIEIT A, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 
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Sample No. Depth ClassiriCIIion . ~at w" u PL PI 

D·3 13.3·13.9' <VISUAL> TAN & GRAY, MICACEOUS INORGANIC 24.2 

!SILT LOiol LL <MU ~TH A LIJLE SAND SI2E 
SP. GRAVITY = 2.69 
UET' DENSITY = 127.1 PCF. 
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GRADATION CURVES 
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DEPARTMENT OF THE ARMY, SOUI'H ATLAN'IlC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE, MARIE'ITA, GA. 30060 

Project: DELAWARE BAY Boring No. KAV-19 

Location: VIBRA CORE SAMPLES Lab No. 1841926 

Boring Depth (ft): 17.60 J Elevation: Work order: 7476 

Datum/Notes: See grain size data on enclosed gradation curves. Requisition: CENAP-95-707 

Elev. Deplh Leg-
(feet) (feet) end 

-
1-

-
2-

-
3-

-
4-

-
s-

-
6-

-
7-

-
8-

-
9-

-
10 -

-
11-

-
12 -

13-
'\.~: .. -

14-

-
15-

16-

17-

Date: 01125195 

Material Description 

TAN AND GRAY, POORLY GRADED SILTY SAND 
<SP-SM>, WITH A LITTLE GRAVEL SIZES. 

-----------------------------------------

TANNISH GRAY, SILTY SAND (SM>. 

-----------------------------------------

LT. GRAY AND TAN, SILTY SAND <SM>, WITH 
A TRACE OF MICA. 

-----------------------------------------

TAN AND TANNISH GRAY, SILTY SAND <SM), 
WITH A TRACE OF MICA. 

-----------------------------------------
LABORATORY LOG AND SAMPLE DATUM 

Comments 

(Density Units = pcf) 

SAD-12.3-2.9WETDEN. •129.1, 
DRY DEN • 114.0, MC • 13.3 liO. 

SA (A) 3.7 - 4.0' 

SAD-~ 7.1 -7.6' WET DEN. = 111.0 
DRY DEN. • 93.7, MC • 18.5 liO. 

SA (B) 8.6- 8.9' 

SA D-3 12.5- 13.0' WET DEN ~ 
120.4, DRY DEN m 99.0. 
MC • 21.6 liO. 

SA (C) 13.7- 14.0' 

SA D-4 16.0- 16.5' WET DEN = 
120.6, DRY DEN = 99 3. 
MC = 21.4 %. 

SA (0) 17.3- 17.6' 

Sheet No. I of I 

Appendix A Core Logs and Gradation Curves 



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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Ctassifation ~IW" LL PL PI 

D-1 2.3-2.9' <VISUAL> TAN & GRAY, POORLY GRADED 13.3 

sri_ T\'. SAND <SP-SM) loiiTH A LITTLE GRAVEL 
SIZES. SP. GRAVITY = 2.63 
WET DENSITY = 129.1 PCF. 
ORif UI:.N::>. = 114 .. 11 PCF. 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os O.ot o.oos 

SILT OR CLAY 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. '184/926 

Borint No. KAV-19 

Date 01/19/95 
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DEPARTMENT OF tHE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

ti.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classification Nat w" LL PL PI 

A 3.74.0' fVISUAL> TANNISH GRAY SILTY SAND <SM). 

GRADATION CURVES 

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

U,S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classifocation I Nat w" LL PL PI 

D-2 7.1-7.6' <VISUAL) LT. GRAY & TAN SILTY SAND 18.5 

lcsl'n IJITH A TRACE OF MICA. 
SP. GRAVITY = 2.64 
~ET DENSITY = 111.0 PCF. 
DRY UI:.N:>. = 93 .. 7 PCF, 

GRADATION CURVES 

~RK ORDER: 7476 
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DEPARTMENT OF THE ARMY, SOliTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOliTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classification I Natw" LL PL PI 
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SP. GRAVITY = 2.64 
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GRADATION CURVES 

UORK ORDER: 7476 
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DEPARTMENT OF tHE ARMY, SOUTH ATLANTIC DIVISION-LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth ClassifiCation INar w" LL PL PI 
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DEPARTMENT Oil' THE ARMY, SOUfH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SO liTH COBB DRIVE , MARlETT A, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth' ClassifiCIIion Natw" LL PL PI 

D-3 12.5-13.0' <VISUAL> TAN & TANNISH GRAY SILTY SAND 21.6 

SH) UITH A TRACE n~ MICA. 
SP. GRAVITY = 2.64 
WET.DENSITY = 120.4 PCF. 
DRY IJI·NS. Y = 99 .Ill Pr.~. 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 
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DEPARTMENT ~)F THE ARMY, SOUI'H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETI'A, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. 'Depth Classiftcalion I Natw" LL PL PI 

D-4 6.0-16.5' I<VISUAL) TAN ~ TANNISH GRAY SILTY SAND 21.4 

lcsr1> ~ITH A TRACE OF MICA, 
SP. GRAVITY = 2.64 
~T DENSITY = 120.6 PCF. 
DRY ·~· ·~..-..-~ = 99 .. 3 PCF, 

GRADATION CURVES 

~ORK ORDER: 7476 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARlETT A, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Depth ClassifiCation l ~at w" LL PL PI 

D 17.3-17.6' (VISUAL> TAN & TANNISH GRAY SILTY SANO 
CSM> 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Pro'ecl DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 194/9260 

Boring No. KAV-19 

Date 01/19/95 
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DEPARTMENT OF THE ARMY, SOUI'H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE, MARIETTA, GA. 30060 

Project: DELAWARE BAY Boring No. KAV-20 

Location: V/BRA CORE SAMPLES 

Boring Depth (ft): 16.00 j Elevation: 

Datum/Notes: See grain size data on enclosed gradation curves. 

Elev. Depth 
(feet) (feet) 

1 -

2-
-

3-
-

4-

Leg-
end 

Material Description 

GRAY, GRAVELLY SILTY SAND CSM). 

TAN, LEAN CLAY CCL), ~ITH A LITTLE SAND 
SIZES AND A TRACE OF GRAVEL SIZES. 

Lab No. 1841927 

Work order: 7476 

Requisition: CENAP-95-707 

Comments 

MA AIT (A) 1.3 - 1.6' 

MA D-1 2.S- 3.0' WET DEN • 121 6, 
DRY DEN • 9S.l, MC • 27.9 "· 

-
MA AIT (B) 4.0- 4.3' 

TAN, LEAN CLAY CCL), ~ITH SOME SAND SIZES. 

5-

6-

7-

8-

9-
-

10-
-i 

11-' 

12-

13-

14-

15-

16-

17-

Date: 03113195 

TAN, SANOY INORGANIC SILT LO~ LL CML>. 

LT. GRAY, SILTY SAND <SM>. 

LABORATORY LOG AND SAMPLE DATUM 

MA D-2 7.3 -7.8' WET DEN = 117 9, 

DRY D~!'/ • 92.7. MC • 21.2 "· 

MA D-3 12.3 • 12.8' WET DEN = 
119.3, 
DRY DEN • 96.1. MC = 24.2 "· 

MA (C) 14.6 · 14.9' 

Sheet No. I of I 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARlETT A, GA. 30060 

U.S. STA!ITDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mll.LIMETERS 

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

Sample No. Depth Classification Nat w" LL PL PI 

A 1.3-1.6' TAN LEAN CLAY (CL> laTH A LITTLE 32 18 14 

SAND SIZES AND A TRACE OF GRAVEL SIZES, 

GRADATION CURVES c. .. e. 

~ !P~':ll \ 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

~ 

1\ 

\ . 
' 

\ 

" :::-.... 
-r-

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELAI.IARE BAY 

VIBRA CORE SAMPLES 

Lab No . 184/927A 

BorinR No. KAV-20 

Date 02/07/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I I GRAVEL I COARSE I 
SAND I COBBLES COARSE I FINB MEDIUM I FINE 

Sample No. Deprh Clusificatioa ~atw" LL PL PI 

D-1 2.S-3.0' I<VISUAU TAN. INORGANIC SILl_ LOW LL 27.9 

!<ML> II~ LIITH A LYTTLE SAND SIZES 
SP. GRAVITY = 2.66 
WET DEN = 121.6 PCF. 
DRY [JI:.N::i. = 05 .. 1 PCF. 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

\ 

. 

1'-. 
\. 

1\. 

'\ 
'\ 

"-... -
o.os 0.01 o.oos 

SILT OR CLAY 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/927 

BorinR No. KAV-20 

Date 02/07/95 
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DEPARTMENT OF THE ARMY~ SOUfH ATLANTICDMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUfH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Dcplh Classifation . Nat w" u. PL PI 

B 4.0-4.3' TAN. LEAN CLAY (Cl) J.IITH SOME SAND 31 20 II 

SIZES, 

GRADATION CURVES 

i 11':'~':'11 
0 c 

~ 
II) 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

~ . 
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Project DELAWARE BAY 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIEITA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I COBBLES h GRAVEL I SAND I 
___f_OARSE I FINE I COARSE I MEDIUM I FINE I 

Sample No. Depth Cla.ssification l'l_at w" LL PL PI 

D-2 7.3-7.8' <VISUAL> TAN MICACEOUS INORGANIC SILT 27.2 

_o~'LL (MJ._) J.IITH SOME SAND SIZES. 
SP. GRAVITY = 2.67 
J.IET DENSITY = 117.9 PCF. 
DRY 'm,Ns: = 92.7 PCF 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 
.\ 
II 

["-, 
........ 

......._ 
1'--

0.05 0.01 o.oos 

SILT OR CLAY 

Project DELAJ.IARE BAY 

VIBRA CORE SAMPLES 

Lab No. 194/927 

Boring No. KAV-20 

Date 03/13/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, ~11 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STA~IDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
I 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Dep!h Classilic.ttion Natw" LL PL PI 
D-3 12.3-I2.8' !<VISUAL> LT. GRAY SILTY SAND <SI1) • 24.2 

SP. GRAVITY = 2.67 
m DENSITY = 119 3 PCF. 
DRY Ut:.N:;. T = 96. 1 PCF. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Project DELA~ARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/927 
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DEPARTMENT OF THE ARMY, SOUTII ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOliTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. ST,MIDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mll.l.IMETERS 

I r COARSE 
GRAVEL I COARSE I 

SAND I COBBLES I FINE MEDIUM I FINE 

Sample No. Deplh Classif~ation !Nat w" LL PL PI 

c 14.6-14.9' I<~IISUAL> LT. GRAY, SILTY SAND <Sfl>. 
! 

--

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 
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DEPARTMENT OF THE ARMY, SOUI'H ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE, MARJE'ITA, GA. 30060 

Project: DELAWARE BAY Boring No. KAV-21 

Location: VIBRA CORE SAMPLES Lab No. 1841928 

Boring Depth (ft): 17.30 I Elevation: Work order: 7476 

Datum/Notes: See grain size dara on enclosed gradarion curves. Requisition: CENAP-95-707 

Elev. Depth Leg- Material Description 
(feet) (feet) eDd Commems 

(Density Units = pcC) -
1- TAN, POORLY GRADED SAND <SP), WITH A - TRACE OF MICA AND SHELL FRAGMENTS. 
2-

SA D-1 2.1- 2.6' WET DEN • 114.5 
DRY DEN • 106.5. 

3·- MC • 7.$ "· 

-
4- SA (A) 4.0- 4.3' 

- TAN AND LT. BROWN, POORLY GRADED SAND 
s- <SP>. 

-
6-

SA (B) 5.6- 5.9' 

7- GRAY, SILTY SAND <SM>. 
SA D~ 7.0 -7.5' WET DEN a 120.C 

- DRYDEN • 95.1, 

8- MC • .26.2 ". 

MA (C) 8.2 - 8.5' 

GRAY, SILTY SAND CSM>, WITH POCKETS AND 
9- LENSES OF POORLY GRADED SILTY SAND <SP-SM> 

AND OCCASIONAL POCKETS OF PLASTIC FINES. 

10-
-

11- BROWNISH GRAY, SILTY SAND <SM), WITH SOME 
- GRAVEL SIZES AND A TRACE OF SHELL SA (D) 11.3 - 11.6' 

12-
FRAGMENTS. 

.. SA D·3 12.6 • 13.1' WET DEN • 
13- -~ ... ·:. 124.1, DRY DEN • 103.1, 

- ··.~:;. MC .. 20.4 "· 

14-

-
15- TAN, POORLY GRADED SILTY SAND <SP-SM>. 

16- SA (E) 16.0 • 16.3' 
-

17-

Date: 01125195 LABORATORY LOG AND SAMPLE DATUM Sheet No.1 of 1 

Appendix A Core Logs and Gradation Curves 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Dep!h Classifnrion ~IW" LL PL PI 

D-1 2.1-2.6' <VISUAL> TAN POORLY GRADED SAND <SP> 1.S 

1.1:rrii A TRACE: 01= MICA ANn ~I-WI I 

SP GRAVITY = 2.66 
!.lET DENSITY = 114.5 PCF. 
DRY ·~~u = HlB.S. 

GRADATION CURVES 

.. 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELAI.IARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/928 

Boring No. KAV-21 

Date 01/19/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MIUJMBTBRS 

COBBLES I GRAVEL I SAND I 
I COARSE I FINE I COARSE MEDIUM I FINE J 

Sample No. Deplh Classif"JCation I ~atw~ LL PL PI 

A 4.0-4.3' <VISUAL> TAN AND LT. BRO~N POORLY 
IGRADE'D SAND <SP) 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

-

' 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELA~ARE BAY 

VIBRA CORE SAMPLES 

Lab No. 1B4/92BA 

BorinR No. KAV-21 

Date 01/19/95 
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DEPARTMENT OF THE AAMV, SOUfH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUfH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STAND.ARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mlu.IMETERS 
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Sample No. Depth ClassifiCition ~II W" LL PL PI 

B 5.6-5.9' I <VISUAL> TAN AND LT. BRO~N POORLY_ GRADE 
lsn_ Tlf SAND CSP-SM> 

GRADATION CURVES 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mll.LIMETERS 

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

Sample No. Depth Classification Nat w" LL PL PI 

D-2 7.0.7.5' ICVISUAL> GRAY. SILTY SAND <SM>. 26.2 

SP GRAVITY = 2.65 
UET DENSITY = 120.0 PCF. 
DRY UI:.N:>J T = 9S, 1 Pr.J:. 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

0.05 0.01 0.005 

SILT OR CLAY 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/928 

Borin• No. KAV-21 

Date 01/19/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S: STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I I GRAVEL I SAND I 
COBBL~ I COARSE I ANE _l COARSEj_ MEDIUM I ANE I 

Sample No. Deplh Classification ~IIW" LL PL PI 

c 8.2-8.5' <VISUAL> GRAY_. INORGANIC SILT LOW LL 
i<Ml) IJITH A LITTLE: SAND SIZES, 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Lab No. 184/928C 

BorinR No. KAV-21 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

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

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 

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

Classir.cation I . INar w" LL PL PI 
Proieer DELAWARE BAY 

I<VISUAU BROWNISH GRAY SILTY SAND <SM) 
LrrTH SOME GRAVEL SIZES AND ATRACEOF VIBRA CORE SAMPLES 
SHELL FRAGMENTS. 

Lab No. 184/928D 

Borinr No. KAV-21 

GRADATION CURVES Dare 01/19/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I COBBLES I GRAVEL I SAND J 
J COARSE I FINE I COARSE I MEDIUM I FINE I 

Sample No. l)epcb ClassifJCation I Natw" LL PL PI 

D-3 12.6-13.1' <VISUAL) TAN, POORLY GRADED SILTY 20.4 

SAND lSP-SM) 
SP. GRAVITY = 2.64 
WET DENSITY = 124.1 PCF. 
IDRV = 103,, 1 PCF, 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

1'-o- -0.05 0.01 0.005 

SILT OR CI.A Y 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/928 

BorinR No. KAV-21 

Dale 01/19/95 
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DEPARTMENT OF THF. ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. stANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mn.LIMETERS 

COBBLES l GRAVEL I SAND J 
I COARSE I FINE [COARSE [ MEDIUM l FINE I 

Sample No . Depth Classification Natw" LL PL PI 

E 16.0-16.3' (VISUAL> TAN. SILTY SAND <SM> 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELA~ARE BAY 

VIBRA CORE SAMPLES 

lab No. 184/92BE 

Borint No. KAV-21 

Date 01/19/95 
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DEPARTMENT OF THE ARMY, SOUI"H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI"H COBB DRIVE, MARIETl' A, GA. 30060 

Project: DELAWARE BAY Boring No. KA V-22 

Location: V1BRA CORE SAMPLES Lab No. 1841929 

Boring Depth (ft): 10.20 j Elevation: Work order: 7476 

Datum/Notes: See grain size data on enclosed gradation curves. Requisition: CENAP-95-707 

Elev. Depth Leg· 
(feet) (feet) end 

-
1-

-
2-

3-

4-

-
s-

-
6-

-
7-

-
8-

-
9-

-
10-

-
II-

~ .. - ·· ..... :; 
12 -

13-

14-

15 -

Date: Ol/20195 

Material Description 

RUN I 2 

TAN AND BROWNISH GRAY, SILTY SAND <SM), 
WITH PLASTIC FINES. 

GRAY, SANOY INORGANIC SILT LOW LL (Ml), 

LT. GRAY, SILTY SAND <SM>. 

GRAY, INORGANIC SILT HIGH LL <MH>, WITH A 
LITTLE SAND SIZES AND A TRACE OF MICA. 

I 

j 

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 "· 

-MA (B) 3.8-4.1' 

l SA (C) 6.0- 6.3' 
j.. 

MA D-2 8.2- 8.6' WET DEN = 106 ~. 
DRY DEN c 67.7, MC = 56.8 %. 

LABORATORY LOG AND SAMPLE DATUM Sheet No. I of I 

Appendix A Core Logs and Gradation Curves A33 
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DEPARTMENT OF THE ARMY, SOUI'H ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE, MARIE'ITA, GA. 30060 

Project: DELAWARE BAY 

Location: VJBRA CORE SAMPLES 

Boring Depth (ft): I 5. 20 l Elevation: 

Datum/Notes: See grain size data on enclosed gradation curves. 

Elev. Deplh 
(feet) (feet) 

-
1-

-
2-

-
3-

-
4-

-
5-

6-

7-

-
8-

-
9-

10-

II-

12-

-
13-

-
14-

-
15 -

Leg-
cod 

.. 
'•\.;;. 

Material Description 

RUN I 1 

TAN, POORLY GRADED SILTY SAND <SP-SM>, 
~ITH A TRACE OF GRAVEL SIZES. 

TAN, POORLY GRADED SAND <SP>, ~ITH SOME 
GRAVEL SIZES. 

Boring No. KAV-22 

Lab No. 1841929 

Work order: 7476 

Requisition: CENAP-95-707 

Comments 

(Density Units = pcf) 

SA D:j 7.0- 1.5' WET DEN = 128.3 
DRY DEN m 113.2, 
MC m 13.3 %. 

SA (D) 9.0 • 9.3' 

SA D-4 13.5 • 14.0' WET DEN • 
119.7, 
DRY DEN m 112.0, MC = 6.9 %. 

Date: 01120195 LABORATORY LOG AND SAMPLE DATUM Sheet No. I of I 

Appendix A Core Logs and Gradation Curves 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOliTH COBB DRIVE , MARIETTA, GA. 30060 

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

100 
6 4 ~ 2 1.5 I 3/4 1/2 3/8 3 6 8 10 1416 20 30 40 50 70 100 140 200 
I I I jl I I ,.,..., I I I 

90 - r\ 
/. '·: 1\ .· 

80 ' !"--... 
1- ""'\ 

70 :r 
t!) 
H w 
::1: 

60 
>-
Ill 

0:: w 50 
~ z 

H 
IJ.. 

1- 40 z w 
u 
0:: w 30 D. 

20 

10 

0 
500 100 50 10 5 I o.s 0.1 

GRAIN SIZE IN MILLIMETERS 
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Sample No. Deplh Clusifalion Nat w" LL PL PI 

A 0.9-1.2" . <VISUAL) TAN ~ BRO~SH GRAY SANDY 
SILT LOU LL <MU 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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" ....._ ... 
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Project DELAUARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/929A 

BorinR No. KAV-22 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTICDMSION LABORATORY 
CORPS OF ENGINEERS, 61.1 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STAND:~RD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Dep!h Classification ~at w" LL PL PI 

D·l 2.2-2.7' fVISUAL> GRAY SILTY SAND <SM> WITH A 24.6 

.rTTLE: GRAVR SUE:S AND A TRACE OF MYCA. 
SP. GRAVITY = 2.62 
IJET DENSITY = 118.5 PCF. 
IDRY UI:.N::iJ T = 95. 1 PCF. 

GRADATION CURVES 

.... ----~----

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Lab No. 184/929 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

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

100 
6 4 3 2 J.S I 3/4 112 3/8 3 4 6 8 10 1416 20 30 40 so 70 100 140 200 
I I I f.l.._ I I I I I I I I -r---..... 

90 
(. ~· 

80 

.... 70 X 
t!l 
H 

' LLJ 
:J: 

60 

' >- --Ill 

0:: 
LLJ z so 
H u. 
.... 40 z 
LLJ 
u 
0:: 
LLJ 30 n. 

20 

10 

0 
soo 100 so 10 s I o.s 0.1 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND I 

I COARSE I FINE COARSET MEDIUM FINE l 

Sample No. Depth CJ.assif~ation ibrw" LL PL PI 

B 3.8-4.1' <VISUAL> GRAY, SANOY INORGANIC SILT 
nu' LL CML>. UTTH A TRACE OF GRAVEL SIZE~ 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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DEPARTMENT OF THE ARMY, S01JI'H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUT .. COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVJOL I SAND I 
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Sample No. Deplh Classification )_ IN•t w" LL PL PI 

c 6.~.3· <VISUAL> LT. GRAY, SILTY SAND (SM>. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

o.os 0.01 0.005 

SILT OR CLAY 

Pro_iect DELAioiARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/929C 

Boring No. KAV-22 

Date 01/20/95 
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DEPARTMENT OF THE ARMY, SO liTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTIJ COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE ()PENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classifalion I Nat w" LL PL PI 

D-3 7.0-7.$' (VISUAL> TAN POORLY GRADED SILTY SAND 13.3 
1 CSP-SI1> ~ITt~ A TRACE OF GRAVEL SIZES. 

SP. GRAVITY ;. 2. 64 ~ET DEN. = 129.3 PC . 
oRY ut:.N:;r·'r •= 113 .. 2 PCF. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 
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Lab No. 184/929 
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DEPARTMENT OF THE ARMY, SOUT.H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH ~;OBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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!TRACE OF MICA. SP. GRAVITY = 2.69 
~ET DENSITY = 106.2 PCF. 
loRY Ut.N:>. = 67c. 7 PCF. 

GRADATION CURVES 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MIU.JMETERS 

I COBBLES I GRA\lEL I COARSE I 
SAND I COARSE I FINE MEDIUM I FINE 

Sample No. Depth Cl.assifiC.llioD Nat w" LL PL PI 

D 9.0-9.3' CVISUAL> TAN POORLY GRADED SILTY SAND 
CSP-SM> ~ITH A TRACE OF GRAVFI STZ~S. 

GltADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELA~ARE BAY 

VIBRA CORE SAMPLES 

Lab No. 194.19290 

Boring No. KAV-22 

Date 01.120.195 

0 

10 

20 

1-
30 J: 

(!) 

tl 
:I 

40 > 
ID 

It: 
LLJ so (/) 
It: 
<t 
0 
u 

60 1-z 
LLJ 
u 

70 It: 
LLJ 
0.. 

80 

90 

100 
0.001 

I 



··~:· 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
I GRAVJ;L I SAND I 
I COARSE I FINE I COARSE T MEDIUM FINE I 

Sample No. Deprh Classifation Na1 w" ll Pl PI 

D-4 8.3-8.7' !(VISUAL> TAN POORLY GRADED SAND <SP) 6.9 

UTTH SOME GRAVEl ST2ES. 
SP. GRAVITY * 2.63 
~ET DENSITY* 119.7-PCF. 
DRY Ut:N::ij : II:>.~ PCF'. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Proj_ect DELA~ARE BAY 

VIBRA CORE SAMPLES 

lab No. 194/929 

Borinr No. KAV-22 

Date 01/20/95 
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DEPARTMENT OF THE ARMY, SOUI'H ATI.ANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE, MARJETI'A, GA. 30060 

Project: DELAWARE BAY 

Location: VIBRA CORE SAMPLES 

Boring Depth (ft): 12.40 T Elevation: 

Datum/Notes: 

Elev. Deplh Leg-
(reet) (reet) eod Material Description 

-
1-

GRAY, SILTY SAND <SM>, WITH A TRACE OF 
SHELL FRAGMENTS. 

2-

3-

4-

-

Boring No. KAV-23 

Lab No. 1841930 

Work order: 7476 

Requisition: CENAP-95-707 

Comments 

(Density Units = pcf) 

MA (A) 1.0- 1.3' 

MA D-1 3.1- 3.6' WET DENSI1Y a 

96.9, 
DRY DENSI1Y • S6.2, MC & 72.6 ,.; 

s- GRAY, LAYERED INORGANIC SILT HIGH LL <MH>, 
WITH LENSES OF SILTY SAND <SM>. -

6-

-
7-

-
s-

9-

10-

11-

12-

13-

14-

-

Date: Ol/25195 

·~.:· .. 

GRAY, SANDY POORLY GRADED SILTY GRAVEL 
<GP-GM>. 

.~~· .. "TAN, POORLY GRADED SIL TV SAND <SP-SM>, 
WITH A TRACE OF GRAVEL SIZES. 

LABORATORY LOG AND SAMPLE DA 111M 

MA (li) 6.0 - 6.3' 

SA D-2 7.4- 7.9" WET OENSI1Y ~ 
138.9. 
DRY DENSI1Y = 123.8. ).lC = 12.3 
!I,;. 

SA (C) 8.4- 9.2' 

SA (D) 11.0- 11.2' 

SA D-3 11.8 - 12.3' WET OENSI1Y = 
137.3' 
DRYDENSI1Y m 1168 MC = 13.3 
!I,;. 
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DEPARTMENT OF THE ARMY, SOUrH ATLANTIC DIVISIONiABORATORY 
CORPS OF ENGINEERS, 611 SOU'fa COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OlPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MU..LIMETERS 

COBBLES I GRAVEL J SAND I 
l COARSE I FINE I COARSE I MEDIUM j_ FINE ·I 

Sample No. Depth Clusification Nar w" LL PL PI 

A 1.0-1.3' VISUAL> GRAY, SILTY SAND <SM>. WITH A 
TRACE OF SHElL t"I'(Hbnt:.N I~ 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

"' ........ 

"" ,..... 

o.os 0.01 o.oos 

SILT OR CLAY 

Pro jeer DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930A 

Dorine No. KAV-23 

Dare 01/20/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOliTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE O!'ENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEl- 1 SAND I 
I COARSE I FINE I COARSE I MEDIUM l FINE I 

Sample No. Depth ' Classifu:ation I Na1 w" LL PL PI 

D-1 3.1-3.6' fVISUAU GRAY. INORGANIC SILT HIGH LL 72.6 

(11H), UITH A fRACE: n~ ~ANn SIZE:S. 
SP. GRAVITY = 2.60 
loiET DENSITY = 96.9 PCF. 
DRY JI:.N!:>J : !'>R.::» Pr.l='. 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

[\ 

\ 
~ 

"~--. 
' ' 

t"\. 
[',. 

o.os 0.01 o.oos 

SILT OR CLAY 

Projecl DELAioiARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930 

Borinr No. KAV-23 

Date 01/20/95 
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DEPARTMENT OF THE ARMY, SOUfH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOVfH COBB DRIVE , MARIETIA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Depth Classifation ~at w" LL PL PI 

B 6.~.3' (VISUAL> .GRAY INORGANIC SILT HIGH LL 
{MH) IJT1H A TRACE OF SAND SIZES. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Project DELA~ARE BAY 

VIBRA CORE SAMPLES 
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Boring No. KAV-23 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARffiTTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I G~,VEL I SAND T 
I COARSE I FINE I COARSE I MEDIUM I FINE I 

Sample No. Depth Classifocation I Nat w" LL PL PI 

D-2 7.4-7.9' <VISUAL> GRAY SILTY SAND <SM) &.liTH 12.3 

A 11'TTL!= GRAV!=L SI2ES. 
SP. GRAVITY = 2.66 
IJET DENSITY = 138.9 PCF. 
DRY JENSj = 123.8 Pr~. 

G)tADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930 

Borine No. KAV-23 

Date 01/20/95 
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DEPARTMENT OF THE ARMY, SOlJTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTJ! COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MD.LIMETERS 
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COBBLES I COARSE I . FINE I COARSE I MEDIUM I FINE I 

Sample No. Depth Classiftcalion ~a! w" LL PL PI 

c 8.4·9.2' <VISUAL> GRAY. SANDY POORLY GRADED 
'siL TV GRAVEL . <GP-GM> 

GRADATION CURVES 
:::1 

f 11':'!;\':'11 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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o.os 0.01 0.005 

SILT OR CLAY 

Projecl DELAWARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930C 

Borin_g No. KAV-23 

Date 01/201'95 

0 

10 

20 

30 !i: 
C!l 

tl 
:I 

40 >-
ID 

a: 
w so en a: « 
0 u 

60 1-z 
w u 

70 a: 
w a.. 

80 

··--··-- 90 

100 
0.001 



> 
'a 
'a .. 
::J 
Q. 
)(" 

> 
0 
~ .. 
..... 
0 

IC 

"' II 
::J 
Q. 

Cl .. 
II 
Q. 
II 
!:!'. 
0 
::J 

0 
c: 

~ 
"' 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Deptb Classification INatw~ LL PL PI 

D 11.0.11.2' <VISUAL> TtliN SILTY SAND <SM> loiiTH 
A TRACE OF GRAVEL SIZES. 

GRADATION CURVES 

~K ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

' 

0.05 0.01 0.005 

SILT OR CLAY 

Proj_ect DELAioiARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/9300 

Boring No. KAV-23 

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

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

100 
6 4 3 2 J.S I j14 112 318 3 4 6 8 10 1416 20 30 40 so 70 100 140 200 
I I I f.lt- !o--. 

I I I I I I I 

90 
...... ~"-... 

,. 

[.' ~ 

80 '\. 

... 70 :r 
1.!1 
H 
UJ 1\ :I 

60 
> 
a:l 

1\ 0:: 
UJ so z 
H 
lL 

1\ ... z 40 

' UJ u 
0:: 
UJ 30 a. 

' 20 l\. 

' 10 i"--

0 
soo 100 50 10 s I o.s 0.1 

GRAIN SIZE IN MD.LIMETERS 

I I GII,AVEL I COARSE I 
SAND I COBBLES COARSE I FINE MEDIUM I FINE 

Sample No. Depth Classification !Nat w% LL PL PI 

D·3 11.8·12.3' !<VISUAL> TAN. POORLY GRADED SILTY SAND 13.3 

I<SP-SI1). IJITH A TRACE 01= GRAV 1=1 ST71=S. 

sp, GRAVITY = 2.67 
~ET DENSITY = 137.3 PCF. 
lORY Ut-:Ns--· = 116.A PCI= 

GRADATION CURVES 

'-'ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

' 

o.os 0.01 o.oos 

SILT OR CLAY 

Project DELAIJARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/930 

BorinR No. KAV-23 

Dare 01/20/95 
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DEPARTMENT OF THE ARMY, SOUI'H ATI..ANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI11 COBB DRIVE, MARIE1TA, GA. 30060 

Project: DELAWARE BAY Boring No. KAV-24 

Location: VIBRA CORE SAMPLES Lab No. 1841931 

Boring Depth (ft): 18.50 I Elevation: Work order: 7476 

Darum/Notes: See grain size data on enclosed gradation curves. Requisition: CENAP-95-707 

Elev. Depth Leg- M . a! D . . 
(feet) (feet) ODd aten escnpuon 

1-

2-

3-

4-

s-

6-

-
7-

s-

9-

10-
-

11-
-

12-
-

13 -

14-

15 -

16-

17 -
-

18-
-

19-
-

Date: 01125195 

' ..... 

GRAY, POORLY GRADED SILTY SAND CSP-SM>. 

TAN, POORLY GRADED SAND CSP), 

GRAY, POORLY GRADED SILTY SAND CSP-SM>. 

----------------------------------------- --

GRAY, INORGANIC SILT HIGH LL CMH), ~ITH 
A LITTLE SAND SIZES AND A TRACE OF MICA. 

TAN, POORLY GRADED SILTY SAND CSP-SM>, 
~ITH A TRACE OF GRAVEL SIZES AND POCKETS 
OF GRAY, INORGANIC SILT HIGH LL CMH>. 

TAN, POORLY GRADED SAND CSP>, ~ITH A 
TRACE OF GRAVEL SIZES. 

GRAY, INORGANIC SILT HIGH LL CMH>, ~ITH 
A TRACE OF SAND SIZES AND MICA. 

TANNISH GRAY, POORLY GRADED SILTY SAND 
CSP-SM>, ~ITH A TRACE OF GRAVEL SIZES. 

LABORATORY LOG AND SAMPLE DATIJM 

Comments 

(Density Units = pcf) 

MA (A) 0.9- 1.2' 

SA D-1 2.S - 3.0' WET 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,. 
DRY'DENSITY • 62.S, MC • S8.2 ' . 

MA (C) !0.4 • 10.7' 

SA D·3 !2.0- 12.5' WET DENSITY po 
126.9, 
DRY DENSITY • 106.3. MC - 19.4 

"· 
SA (D) 14.2- 14.4' 

MA D-4 1S.9 • 16.4' WET DENSm 
- 98.1, 
DRY DENSITY • 76.2, MC • 28.7 ' . 

SA (E) 17.S - 17.8' 

Sheet No.1 of 1 
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DEPARTMENT OF THE ARMY, SOUfH ATLANTIC DMSION LABORATORY 
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100 
6 4 3 2 I.S I ·3/4 112 3/8 3 4 6 810 1416 20 30 40 so 70 100 140 200 
I I I II I I I I 

"'' 
I .,., 

~ '-90 \ ,':.:· ~ 

\ so \ 
.... 70 :z: 
(!) 
H 
UJ 
:J: 

60 
>-co 
Q: 

,UJ so z 
H u. 
.... z 40 
UJ u 
Q: 
UJ 30 0.. 

20 

10 

0 
soo 100 so 10 5 I o.s 0.1. 

GRAIN SIZE IN MILLIMETERS 

COBBlES 
I GRAVEl I SAND T 
I COARSE I FINE I COARSE I MEDIUM FINE I 

Sample No. Depth Classification I Nat w" ll Pl PI 

A 0.9-1.2' <VISUAL> .GRAY SILTY SAND <SM> • 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

' 

" ... r--- -r-

0.05 0.01 O.OOS 

SilT OR ClAY 

Project DELAWARE BAY 

VIBRA CORE SAMPLES 

lab No. 184/931A 

Borin2 No. KAV-24 

Date 01/21/95 

0 

10 

20 

.... 
30 :z: 

(!) 

~ 
40 >-co 

Q: 

so 
UJ 
(/) 
Q: 
a: 
0 u 

60 .... 
z 
UJ u 

70 Q: 
UJ 
0.. 

so 

90 -
100 

0.001 



> 
1::1 
1::1 
Ill 

5. ;:c· 
> 
0 
!:: 
Ill 

r-
0 

ID 

"' Ill 
:::ll 
Q. 

c;) 

iil 
Q. 
Ill 
C!". 
0 
:::ll 

0 c: 
< Ill 

"' 

)> 
(11 

w 

~ 

DEPARTJ\.fENT OF THE ARMY, SOUTH ATLANTIC DiVISION LABORATORY 
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Sample No. Depth ClassifiCation ~at w" LL PL PI 

D·l 2.5·3.0' <VISUAL) GRAY POORLY GRADED SILTY SAND 14.2 

ICSP-SM> 

SP. GRAVITY = 2.66 
~ET DENSITY = 127.2 PCF. 
DRY ut.r~:,. = 111 4 PCF 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Deplh Classifocalion .l ~atw" LL PL PI 

B 3.4-3.8' I CVISUAL> TAN POORLY GRADED SAND <SP>. 

GRADATION CURVES 

~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 

. 

o.os 0.01 o.oos 

SILT OR CLAY 

Pro~! DELA~ARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/9318 

Borinr No. KAV-24 

Dare 01/21/95 

0 

10 

20 

1-
30 :I: 

l!l 

tl 
:I 

40 >-
CD 

0:: 

so UJ 
II) 
0:: a: 
0 
u 

60 1-z w 
u 

70 0::: w 
D.. 

80 

90 

100 
0.001 



> 
"C 
"C 
It 

5. 
;(' 

> 
0 g 
It 

r-
0 
cc .. 
It 

5. 
Cl .. 
Ill 
Q. 
Ill ... 
i5' 
:I 

0 
c 

~ .. 

)> 
(11 
(11 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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D-2 7.4-7.9' <VISUAL> T~ INORGANIC SILT HIGH LL 58.2 

i<MH>_ UTTH A TRACCE OF SAND SIZES AND 
iMICA. I SP. GRAVITY = 2.66 
iJ.IET DENSITY = 98.9 PCF. 
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GRADATION CURVES 
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DEPARTMENT OF THE ARMY, SOl)TH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOl.JTIJ COBB DRIVE , MARIETTA,. GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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c 10.4·10.7' <VISUAL> GRAY INORGANIC SILT HIGH LL 
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DEPARTMENT OF THE ARMY, SOUI'H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classification Nat w% LL PL PI 

D-3 12.0-12.5' (VISUAL> TAN POORLY GRADED SILTY SAND 19.4 

CSP-SM> . ~ITH A TRAr.l= nl= r.RAVI=I ST71=S 

AND MICA. SP. GRAVITY = 2.66 
~ET DENSITY = 126.9 PCF. 
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GRADATION CURVES 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTif COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE bPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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D 14.2-14.4' (VISUAL> TAN POORLY GRADED SAND (SP>. 
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DEPARTMENT OF THE ARMY, SOUTH ATLANfiC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth 'Classification !Nat w" LL PL PI 

D-4 15.7·16.2' (VISUAL> TAN INORGANIC SILT HIGH LL 28.7 

(MH) LJITH A TRACE OF SAND SIZES &. MICA. 
SP. GRAVITY = 2.68 
~T DENSITY = '98.1 PCF. 
DRY ..... ,...,..,., = :78.2 PcF· 

GRADATION CURVES 
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DEPARTMENT OF THE ARMY, SOUTJI ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 6ll SOUTH (:OBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPEl~ING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Depth Classification I Nat w" LL PL PI 

E 17.5-17.8' <VISUAL) TANNISH GRAY POORLY GRADED 
STLTV SAND CSP-:SM> IJITH A TRACE" OF 
GRAVEL SIZES. 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

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

Project: DELAWARE BAY 

Location: VJBRA CORE SAMPLES 

Boring Depth (ft): 17.00 j Elevation: 

Datum/Notes: See grain size data on enclosed gradation curves. 

Elev. Depth 
(feel) (feel) 

1-

-
2-

-
3-

-
4-

5-

6-
-

7-
-

8-

-
9-

10-

11-

-
12-

-
13-

-
14-

-
15-

-

16-
-

17-
-

Leg-
end 

.. 
•· 

··.:...;. 

Material Description 

TAN AND GRAY, POORLY GRADED SAND <SP>, 
~ITH A TRACE OF GRAVEL SIZES AND GRAVEL 
SIZE SHELL · 

GRAY, INORGANIC SILT HIGH LL <MH>, ~ITH 
OCCASIONAL LENSES OF POORLY GRADED SILTY 
SAND <SP-SM> AND A TRACE OF MICA. 

Boring No. KAV-25 

Lab No. 1841932 

Work order: 7476 

Requisition: CENAP-95-707 

Commenu 

(Density Units = pcf) 

SA (A) 1.2- IS 

SA D-1 2.8- 3.3' WET DENSITY • 
137.9. 
DRY DENSITY • 121.1. MC • 13.9 

"· 

MA (B) 5.6- 5.8' 

MA D-2 6.9- 7.4' WET DENSITY c 

101.2, 
DRY Dj':NSITY ~ 62.2, MC = 62.5 

MA (C) 8.9- 9.2' 

MA (D) tl.3- liS 

MA D-3 13.4- t3.9' WET DENSm 
- 105.2, 
DRY DENSITY ~ 66.3. MC E 58.7 ' . 

MA (E) t5.1- 15.4' 

MA D-4 16.5- 17.0' WET DENSITY 
= 92.6, 
DRY DENSITY= 55.1. MC = 66.2 j 

Date: 0/12/195 LABORATORY LOG AND SAMPLE DATUM Sheet No.1 of I 

Appendix A Core Logs and Gradation Curves A61 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION- LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH C(>BB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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Sample No. Deplh Cla5sificalion Nal w" LL PL PI 

A 1.2-I.S' <VISUAL> TAN AND GRAY POORLY GRADED 
!SAND (SP) 

GRADATION CURVES 

i 11':'~':11 
"' 

loiORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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--·· 
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VIBRA CORE SAMPLES 

Lab No. 184/932A 

BorinR No. KAV-25 

Dare 01/21/95 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I GRAVEL I SAND I COBBLES I COARSE I FINE I COARSE I MEDIUM I ANE I 
Sample No. Deplb Clls.sif.calion Nat w" LL PL PI 

D-1 2.8-3.3' <VISUAL) GRAr, SILTY SAND <SM> I.UTH 13.9 

!';OME GRAVEL SIZES. A TRACE OF SHELL 
RAGMENTS AND MICA. SP. GR. = 2.66 

WET DENSITY = 137.9 PCF. 
ORV = 121 2 PCF. 

GRADATION CURVES 

loroRK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Lab No. 184/932 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBif: DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING ll~IINCHES .U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

I I GRAVEL I COARSE I 
SAND I COBBLES COARSE I FINE. MEDIUM I FINE 

Sample No. Depth Classification } .. Nar w" LL PL PI 

B S.6-S.8' <VISUAL> GRAY, INORGANIC SILT HIGH LL 
I CMH) I-liTH A LITTLE SAND SIZES. 

GRADATION CURVES 

i 11':'~':11 .. 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL I SAND I 
I COARSE I FINj; I COARSE I MEDIUM I FINE I 

Sample No. Depth ClassifJUtion I ~~~ w" LL PL PI 

D-2 6.9-7.4' <VISUAL) GRAY. INORGANIC SILl HIGH LL 62.S 

i<I1H) !.liTH A LITTLE SAND SIZES. 
SP. GRAVITY = 2.68 
ii.IET DENSITY = 101. 2 PCF. 
loRY = 62.2 PCF. 

GRADA~TION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 
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DEPARTMENT OF THE ARMY, SOUTH .1\TLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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SAND I COBBLES COARSE I FJ~m MEDIUM I FINE 

Sample No. Depth Classif"~ealion Nat w" LL PL PI 

c 8.9-9.2' ICVISUAL) GRAY INORGANIC SILT HIGH LL 
ICMH) ~ITH A TRACE OF SAND. 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN Mlu.IMETERS 

I COBBLES I GRAVEL I COARSE I 
SAND I COARSE I FIN£! MEDIUM I FINE 

Sample No. Depth Classific.uion I Nat w" LL PL PI 

1-
D 11.3-1 1.5' I<VISUAL> GRA~ •. INORGANIC SILT HIGH LL 

1<11H) IUTH.lLIRACE.. OE SeND SIZES. 

GRADATION CURVES 

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

U.S. STANDARD SIEVE OPENING IN RNCIIES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Depth ClassificatiOn I • • ~at w" LL PL PI. 

D·3 13.4-13.9' <VISUAL> GRAY INORGANIC SILT HIGH LL S8.1 

CMH> ~ITH A TRACE nFr SANn ANn MICA. 
SP. GRAVITY = 2.65 
~ET DENSITY = 105.2 PCF. 
DRY LJI-NS. = 66. 3 PCF. 

GRADATION CURVES 
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~ORK ORDER: 7476 
REQUISITION: CENAP-95-707 
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DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DMSION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Depth Classilic;ation 
it'l_at '"'" LL PL PI 

E IS.l-15.4' (VISUAL> GRAY INORGANIC SILT HIGH LL 
I<MH> WITH A TRACE OF SAND_SIZES. 

GRADA1'ION CURVES 
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DEPARTMENT OF THE ARMY, SOurH ATLANI'ICDIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUfH COBB D~.IVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE! OPENING IN INclHES U.S. STANDARD SJEVB NUMBERS 
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GRAIN SIZE! IN MILUMETI!RS 

I COBBLES I GRAVEL I SAND I 
COARSE! I FIN I! . I COARSE! I MEDIUM I FIN I! I 

Sample No. Depth_ Classiration ~···" LL PL PI 

D-4 16.S-17.0' <VISUAL) GRAY_.~_ INORGANIC SILT HIGH LL 66.2 

- I<MH>. J.liTH A _TRACE Ql:' .SAND ANn MICA 
SP GRAVITY = 2.65 
J.lET DENSITY • 92. 6 PCF' 
DRY Ut:.N~. = 55.7 PCF. 
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DEPARTMENT OF THE ARMY, SOUTH ATI..ANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUTH COBB DRIVE, MARIETTA, GA. 30060 

Project: DELAWARE BAY 

Location: V1BRA CORE SAMPLES 

Boring Depth (ft): 15.30 I Elevation: 

Datum/Notes: See grain size data on enclosed gradation curves. 

Elev. 
(feet) 

Depth 
(feet) 

-
1-

-
2-

-
3-

4-

5-

Leg-
end 

Material Description 

LT. BROWN, POORLY GRADED SILTY SAND 
<SP:..SM>. 

GRAY, SILTY SAND <SM>, WITH A TRACE OF 
GRAVEL SIZES.. . 

GRAY, GRAVELLY POORLY GRADED SAND <SP>. 

6 - GRAY, POORLY GRADED SILTY SAND <SP-SM>. 

7-

-
8-

9-

10-

II-

12-

-
13-

-
14-

-
15-

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 <SP>, WITH A 
TRACE OF GRAVEL SIZES. 

Boring No. KA V-26 

Lab No. 1841933 

Work order: 7476 

Requisition: CENAP-95-707 

Comments 

(Density Units = pcf) 

MA (A) 1.1 • 1.3' 

SA D-1 3.0- 3.5' WET DENSITY • 
137.8, 
DRY DENSITY • 131.0, MC • 5.2 

SA (B) 6.1- 6.3' 

SA D-2 7.2 -7.7' WET DENSITY K 

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 DENSITY I= 
125.4, 
DRY DENSITY ~ 117.2, MC ~ 7.0' . 

SA (E) 13.6- 14.1' 

Date: 01121195 LABORATORY LOG AND SAMPLE DATUM Sheet No. 1 of 1 

Appendix A Core Logs and Gradation Curves 
A71 
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DEPARTMENT OF THE ARMY, SOUI'H ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUI'H COBB QRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN RICHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

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

Sample No. Depth ClassifiCation I !Nat w" LL PL PI 

A 1.1-1.3' <VISUAL> GRAY SILTY SAND <SM> IJITH 
A LITRf GRAVR SIZfS. 

GRADATION CURVES 

UORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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Pro_lect DELAIJARE BAY 

VIBRA CORE SAMPLES 

Lab No. 184/933A 
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DEPARTMENT OF THE ARMY, SOUfH ATLANTIC DIVISION LABORATORY 
CORPS OF ENGINEERS, 611 SOUfH COBB DRIVE , MARIETTA, GA. 30060 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 
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SAND 
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Sample No. Depth Clusirlcation' Nal w" LL PL PI 

D·l 3.0-3.5' I<VI_SUAL> GRAY GRAVELLY POORLY GRADED 5.2 

SANO (SP> 
SP. GRAVITY = 2.65 
WET DENSITY = 137.8 PCF. 
DRY UI:N~. = 131.9 PC!:'. 

GRADATION CURVES 

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

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 
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Sample No. Dcpdl Cbssifa(IOn !Nat •" LL PL PI 

B 6.1-6.3' I<VISUAL> GRAY SILTY. SAND <SM> 

GRADATION CURVES 

WORK ORDER: 7476 
REQUISITION: CENAP-95-707 

HYDROMETER 
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VIBRA CORE SAMPLES 

Lab No. 194/9338 

Boring No. KAV-26 
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0 

10 

20 

30 !i: 
(!) 

~ 
40 > 

ID 

so ffi 
Cl) 
0::: 
«: 
0 u 

60 

ffi u 
70 ffi 

Q. 

80 

90 

IOO 
0.001 

I 
--·· 



> , , 
Cll 
::l 
c. 
i(' 

> 
0 
g 
Cll 

r-
0 
ID 
Ill .. 
E. 
Cl 
; 
c. .. ... c;· 
::l 

0 
c: 

~ 
Ill 

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