
 
 
 
 
 
 

Appendix A 
Sampling and Compositing Plan 

 
 
 
 
 
 



 

A-1 

BACKGROUND 
 
HDR│LMS and Aqua Survey Inc. are planning to characterize the dredged materials 
stored in several Confined Disposal Facilities (CDF’s) throughout New Jersey for the 
New Jersey Department of Transportation Office of Maritime Resources (NJDOT/OMR).  
This project will be carried out under the I Boat New Jersey program.  The purpose of the 
project is to characterize the physical and chemical properties of the materials sufficiently 
to obtain an Acceptable Use Determination (AUD) from your office for their beneficial 
use.  The purpose of this report is to describe our proposed sampling plans for the CDF’s 
and the methods that we used to determine the number of samples, sampling locations, 
and analytical requirements.  We hope to obtain a guidance letter from your office prior 
to the sampling events.  
 
We plan to sample the following five CDF’s: 

1. Nummy Island in the Town of Stone Harbor, NJ 
2. Middle Thorofare in Cape May, NJ 
3. Site 83 in Ocean City, NJ 
4. Corps Site D in Cape May, NJ 
5. Waackaack Creek in Keansburg, NJ 

 
METHODOLOGY 
 
1. CDF Volume Estimate  
HDR│LMS calculated the volume of dredged material stored in the CDFs using the most 
recent topographic surveys for the sites and knowledge of subsequent dredging projects.  
Using the topographic contours on the site plan as a guide, typical cross-sections of the 
CDFs were developed and used to calculate the volume of material currently in the CDF.  
Based on that data, we estimated the volume of material that could be proposed for 
removal and reuse while still retaining an adequate berm for containment of future 
dredging projects.  A number of site-specific assumptions were used to guide the 
analyses, and these assumptions are presented below. 
 

• 1.1 Nummy Island 
HDR│LMS calculated the volume of dredged material stored in the Nummy Island CDF 
using the “proposed elevations” on the topographic survey prepared by Hyland Design 
Group, Inc.  We estimate that a volume of 50,000 cubic yards could be removed from the 
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CDF while still retaining an adequate berm for containment of future dredging projects.  
Therefore, the sampling plan was developed to characterize approximately 50,000 cy of 
the material.  It is anticipated that the remaining 40,600 cy will remain in the CDF and be 
recontoured to accommodate future dredging projects. 
 
Detailed calculations are provided in Attachment 1. 
 

• 1.2 Middle Thorofare 
The volume estimate of dredged material stored in the Middle Thorofare CDF was 
calculated using elevation estimates based on the topographic survey map prepared by 
Gibson Associates, P.A in 1998.  Based on a 2004 site visit, it appeared that the survey 
drawings did not reflect recent dredging projects.  We estimated a berm height of 20’ and 
a plateau height of 15’ (NGVD).  The volume of the material in the plateau section of the 
CDF was calculated as the surface area multiplied by the depth of excavation.  We 
assumed that the plateau section would be excavated to a depth of 4’. A cross-section of 
the berm was developed to determine potential excavation volumes (above the road 
elevation of 9’). 
 
In summary, it is estimated that the CDF contains about 39,500 cy of material, of which 
we intend to remove approximately 35,000 cy.  This will allow the berm to be 
recontoured to an elevation of 15’ NGVD, approximately 6’ above the roadway. 
 
Detailed calculations are provided in Attachment 1. 
 

• 1.3 Ocean City Site 83 
HDR│LMS estimated the volume of dredged material contained in Site 83 using the 
existing conditions from the most recent topographic survey obtained from the 
Department of Public Works Engineering & Construction division of the City of Ocean 
City.  The volume of the material in the plateau section of the CDF was calculated as the 
surface area multiplied by the depth of excavation.  We assumed that the depth of the 
CDF following excavation (4’) would be slightly higher in elevation than the depth of the 
existing marshes (3.9’).  A cross-section of the berm was developed to determine 
potential excavation volumes.   
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In summary, it is estimated that the CDF currently contains approximately 395,000 cy of 
material, of which we propose to remove about 375,000 cy.  Approximately 20,000 cy of 
material will be recontoured to accommodate future dredging projects.   
 
Detailed calculations are provided in Attachment 1. 

 
• 1.4 Corps Cell D 

Volume estimates for the Corps Cell D CDF in Cape May, NJ were based on the most 
recent topographic survey drawings that were prepared by the U.S. Army Corps of 
Engineers Philadelphia District.  The volume of the material in the plateau section of the 
CDF was calculated as the surface area multiplied by the depth of excavation.  The 
surface area for the plateau section of the CDF was estimated using the digital copy of the 
drawing and AutoCad.  It was estimated that the CDF could be excavated to 5’ before 
encountering virgin materials.  Because there are two distinct cells in the CDF, the 
volume of the western side of the CDF was calculated separately from that of the eastern 
side.  Cross sections of the eastern and western berm areas were developed to estimate 
the volume of dredged material in the berms, and potential removal volumes. 
 
It is estimated that the CDF contains 969,500 cy of dredged material; three-fourths of this 
material is located in the western cell.  Approximately 856,000 cy of material could be 
removed while leaving sufficient material to recontour the berms to accommodate future 
dredging projects.   
 
Detailed calculations are provided in Attachment 1. 
 

• 1.5 Waackaack Creek 
 

HDR│LMS calculated the volume of dredged material stored in the Waackaack Creek 
CDF using elevation estimates based on the topographic survey map prepared by State of 
New Jersey, Department of Environmental Protection, Division of Engineering and 
Construction, Bureau of Coastal Engineering (NJDEP BCE).  The drawings indicate that 
there is no existing containment berm on the CDF.  There is however an earthen flood 
control dune that would remain in place following excavation. 
 
It is estimated that the CDF contains about 132,000 cy of material, of which we estimate 
47,000 cy will be removed.  The remaining 85,000 cy of material will be contoured to 
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reestablish the flood control dune and to establish a containment berm for future dredging 
projects. 
 
Detailed calculations are provided in Attachment 1. 
 
2. Number and Location of Cores 
Table 1 below shows the proposed excavation volumes for each CDF,  the number of 
cores required to characterize the material as described in The Management and 
Regulation of Dredging Activities and Dredged Material in New Jersey’s Tidal Waters 
(October 1997). 
 

Table 1 – Number of sediment cores recommended for the five CDFs, based on 
NJDEP guidance manual 

CDF Excavation 
Volume (cy) 

# Cores based on 
Guidelines 

    
Nummy Island 50,000 1/8000 cy 6 
Corps Cell D 856,000 1/8000 cy 107 
Middle Thorofare 35,000 1/8000 cy 4 
Ocean City Site 83 375,000 1/8000 cy 47 
Waackaack Creek 47,000 1/4000 cy 12 

 
HDR│LMS developed a sample location plan that would characterize the material that 
would be removed from the CDFs.  The sampling locations were selected using the site 
plans and volume calculations.  Sample locations were selected to characterize the 
material proposed for removal, based on location within the CDFs.  For sites where the 
majority of material is contained in the containment berms, more cores will be taken from 
the berms than the plateau areas.  Two of the sites (Corps Cell D and Waackaack Creek) 
have more than one cell.  The volume contained in each cell was calculated, and the 
number of cores to be taken from each cell will correspond to the estimated volume.  
Table 2 below provides the basis for selecting the location of cores within the CDFs.  The 
site plans for all of the CDFs with the proposed core locations are provided in 
Attachment 2. 
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As we discussed, fine-grained particles have a tendency to settle close to the weir 
structures in CDFs.  For this reason, additional sediment cores will be taken near the weir 
structure.     
 
Please note that conditions in the field may slightly alter the location of the borings.  
Equipment and safety concerns may require that the cores be taken from alternate regions 
in the CDFs.  However, the field crew will select alternate core locations with the same 
elevation and general location of the proposed sampling locations.  The final sampling 
locations (NJ State plane coordinates and NGVD 1988 elevation datum) will be provided 
to your office following the surveys.  Each core will be assigned a separate number, and 
each composit sample will be assigned a letter. 
 

Table 2.  Proposed sampling locations and number of cores taken from the five CDFs. 

CDF Location Section 
% of 
Total 
Material 

# 
Cores Based 
on 
Guidelines 

# 
Cores 
Proposed 

     
Berm 91% 5 5 
Plateau 9% 1 1 

Nummy Island – 
Stone Harbor 

Total # Cores 6 6 
     

Plateau East 18% 18 10 
Plateau West 55% 58 29 
Berm East 11% 12 6 
Berm West 19% 20 9 

Corps Cell D –  
Cape May 

Total # Cores 107 54 
     

Plateau 64% 3 2 
Berm 36% 1 1 

Middle 
Thorofare – 
Cape May Total # Cores 4 3 
     

Plateau 81% 36 19 
Berm 19% 9 5 

Ocean City Site 
#83 

Total # Cores 47 24 
     

Plateau – Areas A&B 58% 16 7 
Plateau – Area C 42% 12 5 

Waackaack 
Creek – 
Keansburg Total # Cores 12 12 
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3. Sediment Analytical Procedures 
The physical and chemical characteristics of the dredged material will be determined in 
an analytical laboratory.  The sediment cores will be delivered whole to the Aqua Survey, 
Inc. laboratory for analysis.  The following sections describe the testing and composting 
protocols that are proposed for the materials stored in the CDFs. 
  

• 3.1 Grain Size Analysis 
The sediment cores will be evaluated for the presence of distinct strata where the 
sediment characteristics are distinctly different than other layers within the core.  
Photographs of the cores will be provided to your office with the results of the analytical 
tests.  The determination of the presence of strata will performed by Aqua Survey, Inc. 
and will be based upon the color, odor, and texture of the sediments.  For each stratum 
greater than two (2) feet in depth within each core, grain size analysis will be performed 
in the Aqua Survey, Inc. laboratory on one sample using the methods described by R.L. 
Folk (1980).  The results of the grain size analyses will be used to guide the level of 
effort for the remaining analytical procedures.   
 
If a sample’s grain size is determined to be 90% or greater sand content, no further 
testing will be performed.  It is anticipated that the majority of the samples will require 
further characterization. 
  

• 3.2 Sample Compositing  
Composite samples will be prepared for sediments with similar physical properties.  For 
cores where there is no stratification, one composite sample will be prepared from a 
maximum of three (3) cores.  For cores where distinct strata greater than 2 feet in depth 
exist, composite samples will be prepared for each stratum from a maximum of three (3) 
cores with similar physical properties. 
 

• 3.3 Chemical Parameters 
The bulk sediment chemistry analysis on the composite samples will include the target 
analytes found in the NJDEP's Soil Cleanup Criteria (PP+40 list) and those found in 
Attachment 1 of New Jersey’s 1997 Dredging Manual.  Composite samples will be 
analyzed for the following parameters: 

i. Total Organic Carbon 
ii. Percent Moisture 
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iii. Bulk Sediment Chemistry for metals, semi-volatiles, pesticides, and PCBs 
(total and aroclors) 

iv. Synthetic Precipitation Leaching Procedure for metals, semi-volatiles, 
pesticides and PCBs (total and aroclors) 

v. Dioxin analysis (for the Waackaack Creek CDF only) 
 
4. Reporting 
The results of the laboratory analysis and field efforts will be submitted to your office.  
The following information will be provided in the report:  location of the cores (NJ State 
plane coordinates, NGVD 1988 elevations); photographs of individual cores; composit 
descriptions and justification; and the results of the laboratory analysis. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 1 
 

Volume Calculations 
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Attachment 2 
 

Sample Locations 
 
 



 
 
 
 
 
 

Nummy Island in the Town of Stone Harbor, NJ 





 
 
 
 
 
 

Middle Thorofare in Cape May, NJ 





 
 
 
 
 
 

Site 83 in Ocean City, NJ 





 
 
 
 
 
 

Corps Site D in Cape May, NJ 
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Curran, Jennifer L.

From: Suzanne Dietrick [Suzanne.Dietrick@dep.state.nj.us]
Sent: Thursday, December 22, 2005 1:20 PM
To: Dave Risilia; Curran, Jennifer L.
Cc: dolce@aquasurvey.com; GENEVIEVE.BOEHM@dot.state.nj.us; Mueller, Werner G.
Subject: Re: Proposed composits for remaining CDFs
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