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Appendix A: Chirp Sub-bottom Profile Images  
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The chirp profiles collected during the survey are shown as a series of images. The 

images begin at the northern end (near River Mile 42) of the survey along the western side of 

the navigation channel, continuing southeastward towards River Mile 6. After turning to the 

northwest near River Mile 6, the images are then shown along the eastern side of the navigation 

channel northwestward to near River Mile 42. 

The profiles are labeled with the file name and number, the compass direction of the 

profile from left to right, the side of the navigation channel along which the profile was collected 

and the approximate location of the profile by river mile and navigation channel range. On all 

images, horizontal lines are drawn at 5 m (16 ft) intervals representing depths below the chirp 

tow-fish.  The fish was towed at an approximate depth of 3 m (10 ft) below the surface, thus the 

horizontal lines represent depths below the water surface of approximately 3 m (10 ft), 8 m (26 

ft), 13 m (43 ft), 18 m (59 ft), etc.  Vertical lines are drawn every three hundredth pulse of the 

chirp system. Given that the system was chirping at five cycles per second, the vertical lines 

mark one minute time intervals. With an average ship’s speed of 5 knots, the distance between 

the lines is approximately 150 m (492 ft). The first chirp profile is annotated to illustrate the 

labeling conventions. 
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bm_052510_f6 –northwest to southeast – western side of channel - Liston Range – River Mile 40.5 

 

 

 

bm_052510_f7 –northwest to southeast – western side of channel - Liston Range – River Mile 39.5 

 

 

 

bm_052510_f8 –northwest to southeast – western side of channel - Liston Range – River Mile 38.5 
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bm_052510_f9 –northwest to southeast – western side of channel - Liston Range – River Mile 37.5 

 

 

 

bm_052510_f10 –northwest to southeast – western side of channel - Liston Range – River Mile 36.5 

 

 

 

bm_052510_f11 –northwest to southeast – western side of channel - Liston Range – River Mile 35.5 
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bm_052510_f12 –northwest to southeast – western side of channel - Liston Range – River Mile 34.5 

 

 

 

bm_052510_f13 –northwest to southeast – western side of channel - Liston Range – River Mile 33.5 

 

 

 

bm_052510_f14 –northwest to southeast – western side of channel - Liston Range – River Mile 32.5 
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bm_052510_f15 –northwest to southeast – western side of channel - Liston to Cross Ledge Range– River Mile 31 

 

 

 

bm_052510_f16 –northwest to southeast – western side of channel - Cross Ledge Range– River Mile 29 

 

 

bm_052510_f17 –northwest to southeast – western side of channel - Cross Ledge Range– River Mile 28 
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bm_052510_f18 –northwest to southeast – western side of channel - Cross Ledge to Miah Maull Range –  

River Mile 26.5 

 

 

bm_052510_f19 –northwest to southeast – western side of channel - Miah Maull Range– River Mile 24.5 

 

 

bm_052510_f20 –northwest to southeast – western side of channel - Miah Maull Range– River Mile 23 

 



 

134 
 

 

bm_052510_f21 –northwest to southeast – western side of channel - Miah Maull Range– River Mile 21.5 

 

 

bm_052510_f22 –northwest to southeast – western side of channel - Miah Maull Range– River Mile 20 

 

 

bm_052510_f23 –northwest to southeast – western side of channel - Miah Maull Range– River Mile 18.5 
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bm_052510_f24 –northwest to southeast – western side of channel - Miah Maull to Brandywine Range –  

River Mile 17.5 

 

 

bm_052510_f25 –northwest to southeast – western side of channel - Brandywine Range– River Mile 16 

 

 

bm_052510_f26 –northwest to southeast – western side of channel - Brandywine Range– River Mile 14.5 
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bm_052510_f27 –northwest to southeast – western side of channel - Brandywine Range– River Mile 14 

 

 

 

bm_052710b_f1 –northwest to southeast – western side of channel - Brandywine Range– River Mile 13 

 

 

bm_052710b_f0 –northwest to southeast – western side of channel - Brandywine Range– River Mile 12.5 
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bm_052710a_f4 –northwest to southeast – western side of channel - Brandywine Range– River Mile 11.5 

 

 

 

bm_052710a_f3 –northwest to southeast – western side of channel - Brandywine Range– River Mile 10.5 

 

 

 

bm_052710a_f2 –northwest to southeast – western side of channel - Brandywine Range– River Mile 10 
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bm_052710a_f1 –northwest to southeast – western side of channel - Brandywine Range– River Mile 9 

 

 

 

bm_052710a_f0 –northwest to southeast – western side of channel - Brandywine Range– River Mile 8 

 

 

bm_052710_f12 –northwest to southeast – western side of channel - Brandywine Range– River Mile 7 
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bm_052710_f11 –northwest to southeast/southeast to northwest – western to eastern side of channel –  

Brandywine Range– River Mile 6 

 

 

bm_052710_f10 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 6.5 

 

 

bm_052710_f9 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 7.5 
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bm_052710_f8 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 8.5 

 

bm_052710_f7 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 10 

 

 

bm_052710_f6 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 11 
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bm_052710_f5 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 12 

 

 

bm_052710_f4 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 13 

 

 

bm_052710_f3 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 14 
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bm_052710_f2 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 15 

 

 

bm_052710_f1 – southeast to northwest – eastern side of channel - Brandywine Range– River Mile 16 

 

 

bm_052710_f0 – southeast to northwest – eastern side of channel - Brandywine to Miah Maull Range –  

River Mile 17 
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bm_052610_f12 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 18 

 

 

bm_052610_f11 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 19 

 

 

bm_052610_f10 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 20.5 

 

 



 

144 
 

bm_052610_f9 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 21.5 

 

 

 

bm_052610_f8 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 23 

 

 

bm_052610_f7 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 24 
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bm_052610_f6 – southeast to northwest – eastern side of channel - Miah Maull Range– River Mile 25.5 

 

 

 

bm_052610_f5 – southeast to northwest – eastern side of channel – Cross Ledge Range– River Mile 27 

 

 

bm_052610_f4 – southeast to northwest – eastern side of channel – Cross Ledge Range– River Mile 28 
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bm_052610_f3 – southeast to northwest – eastern side of channel – Cross Ledge Range– River Mile 29 

 

 

bm_052610_f2 – southeast to northwest – eastern side of channel – Cross Ledge Range– River Mile 30 

 

 

bm_052610_f1 – southeast to northwest – eastern side of channel – Cross Ledge to Liston Range– River Mile 31.5 
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bm_052610_f0 – southeast to northwest – eastern side of channel –Liston Range– River Mile 32 

 

 

 

bm_052010_f0 – southeast to northwest – eastern side of channel –Liston Range– River Mile 33 

 

 

 

bm_052010_f1 – southeast to northwest – eastern side of channel –Liston Range– River Mile 34 
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bm_052010_f2 – southeast to northwest – eastern side of channel –Liston Range– River Mile 35 

 

 

bm_052010_f3 – southeast to northwest – eastern side of channel –Liston Range– River Mile 36 

 

 

bm_052010_f4 – southeast to northwest – eastern side of channel –Liston Range– River Mile 37 
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bm_052510_f0 – southeast to northwest – eastern side of channel - Liston Range – River Mile 38 

 

 

 

bm_052510_f1 – southeast to northwest – eastern side of channel - Liston Range – River Mile 39 

 

 

 

bm_052510_f2 – southeast to northwest – eastern side of channel - Liston Range – River Mile 40 
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bm_052510_f3 – southeast to northwest – eastern side of channel - Liston Range – River Mile 41 

 

 

 

bm_052510_f4 – southeast to northwest/northwest to southeast – eastern to western side of channel - Liston 

Range – River Mile 42 
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Appendix B:  ACOE Core logs and Composite Samples Sieve Data 
 

 

 

 

 

 

 

Data Compiled from: 

Duffield Associates, Inc. 1999. Geotechnical investigation: 1999 Vibracoring along the 

 Delaware River Port Mahon PED, prepared for USACE Philadelphia District. 

 Wilmington, De.  

Duffield Associates, Inc., 2005. Geotechnical Investigation Vibrational Coring in the 

 Liston  Range of the Delaware River Main Channel, Delaware. Prepared for 

 USACE Philadelphia District. Wilmington, De. 

GBA Engineers and Surveyors, 2010. Delaware River Deepening - Dredged Material 
 Characterization for Reach E. Prepared for USACE Philadelphia District. 
 
McGee, R.G., 1996. Geoacoustic Study of Delaware Main Channel. U.S. Army 

 Engineer Waterways Experiment Station, Vicksburg, Ms., P. 395.   

Science Applications International Corporation (SAIC), 2001. Report for vibracoring and 

 analysis of marine sediments: Delaware River Main Channel, Delaware. 

 Prepared for  USACE Philadelphia District., p 192. 
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Sub-Reach E-7 
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Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma34     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu Undefined Undefined Undefined 

Dry Wt. 225.90 398.60 329.20   C c Undefined Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. 

Size , 

mm        Finer        Finer      Finer 

Sample No DRV-84R1/S-1 DRV-84R1/S-2 DRV-84R2/S-1   

 
DRV-84R1/S-1 DRV-84R1/S-2 DRV-84R2/S-1 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70       

3/8" 0.00 0.00 0.00 3/8" 9.50       

#4 0.00 0.00 0.00 #4 4.75 100.00 100.00 100.00 

#10 0.00 3.30 1.10 #10 2.00 100.00 99.17 99.67 

#20 2.30 5.10 1.80 #20 0.850 98.98 98.72 99.45 

#40 6.80 6.80 2.80 #40 0.430 96.99 98.29 99.15 

#60 13.30 9.60 4.70 #60 0.250 94.11 97.59 98.57 

#100 55.00 14.70 8.40 #100 0.150 75.65 96.31 97.45 

#200 187.70 260.80 193.50 #200 0.072 16.91 34.57 41.22 

 

 

 

                ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-84R1/S-1 00.00-05.00 Run-1 N.T Gray silty sand (SM)     

DRV-84R1/S-2 05.00--09.80 Run-1 N.T Gray silty sand (SM)     

DRV-84R2/S-1 07.50-12.50 Run-2 N.T Gray silty sand (SM)     

      N.P- Non-Plastic N.T- Not Tested     
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Sub-Reach E-6 
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Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma33     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu 3.00 Undefined 3.75 

Dry Wt. 307.20 271.60 372.20   C c 1.08 Undefined 1.35 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. 

Size , 

mm        Finer        Finer      Finer 

Sample No DRV-83/S-1 DRV-83/S-2 DRV-83/S-3   

 
DRV-83/S-1 DRV-83/S-2 DRV-83/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70       

3/8" 0.00 0.00 0.00 3/8" 9.50       

#4 0.00 0.00 0.00 #4 4.75 100.00 100.00 100.00 

#10 4.80 1.60 6.20 #10 2.00 98.44 99.41 98.33 

#20 22.10 4.00 16.70 #20 0.850 92.81 98.53 95.51 

#40 68.80 14.50 67.20 #40 0.430 77.60 94.66 81.95 

#60 151.30 34.70 193.70 #60 0.250 50.75 87.22 47.96 

#100 241.10 61.80 296.60 #100 0.150 21.52 77.25 20.31 

#200 298.20 196.70 342.20 #200 0.072 2.93 27.58 8.06 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-83/S-1 00.00-00.80   N.T Gray poorly graded sand    (SP)   

DRV-83/S-2 00.80-05.00   N.T Gray silty sand (SM)     

DRV-83/S-3 07.50-10.00   N.T Gray poorly graded sand with silt  (SP-SM)   

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma32     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu 3.22 1.77 1.78 

Dry Wt. 453.60 369.90 411.00   C c 1.24 0.75 0.88 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-82/S-1 DRV-82/S-2 DRV-82/S-3   

 
DRV-82/S-1 DRV-82/S-2 DRV-82/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00     100.00 

1/2" 0.00 0.00 9.80 1/2" 12.70     97.62 

3/8" 0.00 0.00 12.20 3/8" 9.50     97.03 

#4 0.00 0.00 16.10 #4 4.75 100.00 100.00 96.08 

#10 1.90 11.70 30.70 #10 2.00 99.58 96.84 92.53 

#20 20.30 63.90 122.30 #20 0.850 95.52 82.73 70.24 

#40 163.60 171.20 307.50 #40 0.430 63.93 53.72 25.18 

#60 333.50 307.00 395.70 #60 0.250 26.48 17.00 3.72 

#100 367.30 348.40 402.60 #100 0.150 19.03 5.81 2.04 

#200 427.80 355.20 404.40 #200 0.072 5.69 3.97 1.61 
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-82/S-1 00.00-02.50   N.T Gray poorly graded sand with silt   (SP-SM)   

DRV-82/S-2 02.50-05.00   N.T Gray poorly graded sand  (SP)   

DRV-82/S-3 05.00-10.00   N.T Gray poorly graded sand  (SP)   

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma30     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 3.50 Undefined   

Dry Wt. 443.60 390.80     C c 0.41 Undefined   

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-81/S-1 DRV-81/S-2     

 
DRV-81/S-1 DRV-81/S-2 0 

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50       

#4 0.00 0.00   #4 4.75 100.00 100.00   

#10 1.90 1.30   #10 2.00 99.57 99.67   

#20 16.90 12.30   #20 0.850 96.19 96.85   

#40 99.50 92.00   #40 0.430 77.57 76.46   

#60 312.90 256.00   #60 0.250 29.46 34.49   

#100 393.30 296.80   #100 0.150 11.34 24.05   

#200 414.10 304.40   #200 0.072 6.65 22.11   
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-81/S-1 00.00-01.75   N.T Gray poorly graded sand with silt  (SP-SM)   

DRV-81/S-2 01.75-03.30   N.T Gray silty sand (SM)     

                

      N.P- Non-Plastic N.T-  Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma29     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 3.20 3.75   

Dry Wt. 425.40 333.40     C c 1.13 0.94   

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-80/S-1 DRV-80/S-2     

 
DRV-80/S-1 DRV-80/S-2 0 

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50       

#4 0.00 0.00   #4 4.75 100.00 100.00   

#10 2.50 7.50   #10 2.00 99.41 97.75   

#20 15.00 28.70   #20 0.850 96.47 91.39   

#40 87.20 68.30   #40 0.430 79.50 79.51   

#60 240.40 159.70   #60 0.250 43.49 52.10   

#100 349.30 245.50   #100 0.150 17.89 26.36   

#200 409.60 311.40   #200 0.072 3.71 6.60   
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-80/S-1 00.00-05.00   N.T Gray poorly graded sand (SP)   

DRV-80/S-2 05.00-10.00   N.T Gray poorly graded sand with silt (SP-SM))   

                

      N.P- Non-Plastic N.T-  Not Tested     
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Sub-Reach E-5 
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma28     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu 2.64 1.94 2.50 

Dry Wt. 415.10 305.00 233.80   C c 1.32 0.86 0.82 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-79/S-1 DRV-79/S-2 DRV-79/S-3   

 
DRV-79/S-1 DRV-79/S-2 DRV-79/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70       

3/8" 0.00 0.00 0.00 3/8" 9.50     100.00 

#4 0.00 0.00 5.90 #4 4.75 100.00 100.00 97.48 

#10 1.00 4.80 20.30 #10 2.00 99.76 98.43 91.32 

#20 5.70 15.20 67.50 #20 0.850 98.63 95.02 71.13 

#40 34.40 62.80 157.60 #40 0.430 91.71 79.41 32.59 

#60 145.70 191.20 216.90 #60 0.250 64.90 37.31 7.23 

#100 314.90 273.90 224.60 #100 0.150 24.14 10.20 3.93 

#200 404.30 295.60 226.60 #200 0.072 2.60 3.08 3.08 
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-79/S-1 00.00-01.25   N.T Gray poorly graded sand  (SP)   

DRV-79/S-2 01.25-05.00   N.T Gray poorly graded sand  (SP)   

DRV-79/S-3 08.00-09.00   N.T Gray poorly graded sand  (SP)   

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma27     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu Undefined Undefined Undefined 

Dry Wt. 471.00 324.00 391.30   C c Undefined Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-78/S-1 DRV-78/S-2 DRV-78/S-3   

 
DRV-78/S-1 DRV-78/S-2 DRV-78/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10 100.00     

1" 42.40 0.00 0.00 1" 25.40 91.00     

3/4 53.90 0.00 0.00 3/4 19.00 88.56     

1/2" 104.60 0.00 0.00 1/2" 12.70 77.79     

3/8" 134.60 0.00 0.00 3/8" 9.50 71.42     

#4 199.80 0.00 0.00 #4 4.75 57.58     

#10 249.70 0.00 0.00 #10 2.00 46.99   100.00 

#20 281.10 0.00 1.30 #20 0.850 40.32   99.67 

#40 333.30 0.00 2.30 #40 0.430 29.24 100.00 99.41 

#60 384.20 1.10 3.70 #60 0.250 18.43 99.66 99.05 

#100 401.60 4.80 8.50 #100 0.150 14.73 98.52 97.83 

#200 417.30 177.50 219.60 #200 0.072 11.40 45.22 43.88 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. 

Content, 

% %         

DRV-78/S-1 

00.00-

01.00   N.T 

Gray poorly graded sand with silt and gravel (SP-

SM)   

DRV-78/S-2 

02.00-

05.00   N.T Gray silty sand (SM)     

DRV-78/S-3 

05.00-

10.00   N.T Gray silty sand (SM)     

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma25     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu 6.82 2.62 5.63 

Dry Wt. 313.30 245.80 314.90   C c 0.76 1.10 0.71 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No 
DRV-77R1/S-

1 

DRV-77R1/S-

2 

DRV-77R1/S-

3   

 
DRV-77R1/S-1 DRV-77R1/S-2 

DRV-77R1/S-

3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40     100.00 

3/4 0.00 0.00 17.70 3/4 19.00     94.38 

1/2" 0.00 0.00 29.50 1/2" 12.70 100.00   90.63 

3/8" 12.40 0.00 35.80 3/8" 9.50 96.04 100.00 88.63 

#4 36.80 2.10 68.20 #4 4.75 88.25 99.15 78.34 

#10 91.10 5.70 112.90 #10 2.00 70.92 97.68 64.15 

#20 164.70 13.90 188.30 #20 0.850 47.43 94.34 40.20 

#40 235.90 56.20 262.70 #40 0.430 24.70 77.14 16.58 

#60 278.90 156.30 303.60 #60 0.250 10.98 36.41 3.59 

#100 293.90 213.40 307.30 #100 0.150 6.19 13.18 2.41 

#200 307.80 239.40 309.10 #200 0.072 1.76 2.60 1.84 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-77R1/S-1 

00.00-

01.00   N.T Brownish gray poorly graded sand (SP)   

DRV-77R1/S-2 

01.00-

03.50   N.T Brownish gray poorly graded sand (SP)   

DRV-77R1/S-3 

03.50-

05.60   N.T Brownish gray poorly graded sand with gravel (SP)   

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma24     

Job No. 2000g591 

 

    Date 24-May-01     

          Cu Undefined Undefined Undefined 

Dry Wt. 198.90 258.40 241.00   C c Undefined Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-76/S-1 DRV-76/S-2 DRV-76/S-3   

 
DRV-76/S-1 DRV-76/S-2 DRV-76/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70 100.00     

3/8" 2.40 0.00 0.00 3/8" 9.50 98.79     

#4 5.90 0.00 0.00 #4 4.75 97.03 100.00 100.00 

#10 13.10 0.10 6.00 #10 2.00 93.41 99.96 97.51 

#20 21.60 1.00 11.60 #20 0.850 89.14 99.61 95.19 

#40 28.60 4.30 15.70 #40 0.430 85.62 98.34 93.49 

#60 37.80 25.30 39.20 #60 0.250 81.00 90.21 83.73 

#100 95.40 172.40 183.20 #100 0.150 52.04 33.28 23.98 

#200 129.80 220.60 212.10 #200 0.072 34.74 14.63 11.99 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-76/S-1 00.25-02.50   N.T Brown silty sand (SM)     

DRV-76/S-2 02.50-05.00   N.T Brown silty sand (SM)     

DRV-76/S-3 07.50-10.00   N.T Gray poorly graded sand with silt (SP-SM)   

      N.P- Non-Plastic N.T- Not Tested     
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Sub-Reach E4 
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma22a     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu Undefined Undefined Undefined 

Dry Wt. 231.20 2221.90     C c Undefined Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-75/S-1 DRV-75/S-2     

 
DRV-75/S-1 DRV-75/S-2 0 

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70 100.00     

3/8" 0.59 0.00   3/8" 9.50 99.74 100.00   

#4 1.50 5.30   #4 4.75 99.35 99.76   

#10 3.50 16.50   #10 2.00 98.49 99.26   

#20 6.30 27.50   #20 0.850 97.28 98.76   

#40 8.70 37.20   #40 0.430 96.24 98.33   

#60 10.50 44.70   #60 0.250 95.46 97.99   

#100 11.90 55.00   #100 0.150 94.85 97.52   

#200 21.10 80.90   #200 0.072 90.87 96.36   

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-75/S-1 00.50-02.00   N.T Dark gray silt (ML?)     

DRV-75/S-2 02.00-05.00   N.T Dark gray silt (ML?)     

                

      N.P- Non-Plastic N.T-  Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma21     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu Undefined Undefined Undefined 

Dry Wt. 260.70 222.10     C c Undefined Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-74/S-1 DRV-74/S-2     

 
DRV-74/S-1 DRV-74/S-2   

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50       

#4 0.00 0.00   #4 4.75 100.00 100.00   

#10 0.70 1.90   #10 2.00 99.73 99.14   

#20 5.70 6.10   #20 0.850 97.81 97.25   

#40 16.20 8.90   #40 0.430 93.79 95.99   

#60 23.70 10.80   #60 0.250 90.91 95.14   

#100 27.10 11.90   #100 0.150 89.60 94.64   

#200 35.20 13.30   #200 0.072 86.50 94.01   

                 ASTMD-422       

 

  
 

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  

  

       

  



 

206 
 

  

       

  

                  

Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-74/S-1 00.00-05.0   N.T Dark gray silt (ML?)     

DRV-74/S-2 07.60-10.00   N.T Dark gray silt (ML?)     

                

      N.P- Non-Plastic N.T- Not Tested     
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Sub-Reach E-3 
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma20     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 162.50 200.00 362.50 

Dry Wt. 275.40 372.50 140.40   C c 2.16 0.14 1.04 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-73/S-1 DRV-73/S-2 DRV-73/S-3   

 
DRV-73/S-1 DRV-73/S-2 DRV-73/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70       

3/8" 0.00 0.00 0.00 3/8" 9.50 100.00 100.00   

#4 1.03 4.10 0.00 #4 4.75 99.63 98.90   

#10 4.20 8.16 0.00 #10 2.00 98.47 97.81 100.00 

#20 33.68 14.49 0.19 #20 0.850 87.77 96.11 99.86 

#40 163.86 58.50 0.43 #40 0.430 40.50 84.30 99.69 

#60 238.96 200.46 1.29 #60 0.250 13.23 46.19 99.08 

#100 249.81 261.56 1.70 #100 0.150 9.29 29.78 98.79 

#200 254.23 268.90 2.06 #200 0.072 7.69 27.81 98.53 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-73/S-1 00.00-03.00   N.T Dark gray poorly graded sand with silt (SP-SM)   

DRV-73/S-2 05.00-08.00   N.T Dark gray silty sand (SM)     

DRV-73/S-3 10.00-15.00   N.T Gray-brown silt (ML?)     

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma19     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu Undefined 4.00 Undefined 

Dry Wt. 275.20 281.80     C c Undefined 1.27 Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-72/S-1 DRV-72/S-2     

 
DRV-72/S-1 DRV-72/S-2 0 

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50       

#4 0.00 0.00   #4 4.75 100.00 100.00   

#10 0.10 0.28   #10 2.00 99.96 99.90   

#20 1.60 7.10   #20 0.850 99.42 97.48   

#40 26.00 50.31   #40 0.430 90.55 82.15   

#60 134.80 174.50   #60 0.250 51.02 38.08   

#100 166.40 210.98   #100 0.150 39.53 25.13   

#200 229.10 259.69   #200 0.072 16.75 7.85   

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-72/S-1 00.00-05.00   N.T Dark gray silty sand (SM)     

DRV-72/S-2 05.00-10.00   N.T Dark gray poorly graded sand with silt (SP-SM)   

                

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma18     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 3.68 Undefined Undefined 

Dry Wt. 248.00 272.90 273.90   C c 0.87 Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-71/S-1 DRV-71/S-2 DRV-71/S-3   

 
DRV-71/S-1 DRV-71/S-2 DRV-71/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70 100.00     

3/8" 6.30 0.00 0.00 3/8" 9.50 97.46     

#4 8.20 0.00 0.00 #4 4.75 96.69 100.00 100.00 

#10 9.90 0.90 3.45 #10 2.00 96.01 99.67 98.74 

#20 18.40 3.20 6.89 #20 0.850 92.58 98.83 97.48 

#40 64.90 10.80 9.81 #40 0.430 73.83 96.04 96.42 

#60 146.20 22.20 12.93 #60 0.250 41.05 91.87 95.28 

#100 179.90 67.50 15.40 #100 0.150 27.46 75.27 94.38 

#200 232.90 120.20 37.73 #200 0.072 6.09 55.95 86.22 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-71/S-1 00.00-04.30   N.T Gray poorly graded sand with silt (SP-SM)   

DRV-71/S-2 05.00-08.60   N.T Dark gray sandy silt (ML?)     

DRV-71/S-3 10.00-15.00   N.T Dark gray silt (ML?)     

      N.P- Non-Plastic N.T- Not Tested     
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Sub-Reach E-2 
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma17     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 3.37 Undefined   

Dry Wt. 431.90 237.50     C c 0.95 Undefined   

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-70/S-1 DRV-70/S-2     

 
DRV-70/S-1 DRV-70/S-2   

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50 100.00     

#4 0.97 0.00   #4 4.75 99.78 100.00   

#10 5.86 0.37   #10 2.00 98.64 99.84   

#20 18.60 3.13   #20 0.850 95.69 98.68   

#40 92.40 16.40   #40 0.430 78.61 93.09   

#60 242.64 39.69   #60 0.250 43.82 83.29   

#100 316.10 45.59   #100 0.150 26.81 80.80   

#200 407.30 50.62   #200 0.072 5.70 78.69   

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-70/S-1 00.00-02.50     Gray poorly graded sand with silt (SP-SM)   

DRV-70/S-2 02.50-05.00   N.T Gray sandy silt (ML?)     

                

      N.P- Non-Plastic N.T- Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma16     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 19.38 Undefined   

Dry Wt. 427.30 223.30     C c 8.89 Undefined   

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer 

     

Finer 

Sample No DRV-69/S-1 DRV-69/S-2     

 
DRV-69/S-1 DRV-69/S-2   

3" 0.00 0.00   3" 76.00       

2" 0.00 0.00   2" 50.80       

1.5" 0.00 0.00   1.5" 38.10       

1" 0.00 0.00   1" 25.40       

3/4 0.00 0.00   3/4 19.00       

1/2" 0.00 0.00   1/2" 12.70       

3/8" 0.00 0.00   3/8" 9.50       

#4 0.00 0.00   #4 4.75 100.00     

#10 0.40 0.00   #10 2.00 99.91 100.00   

#20 3.70 3.13   #20 0.850 99.13 98.60   

#40 28.10 7.38   #40 0.430 93.42 96.70   

#60 247.30 10.36   #60 0.250 42.12 95.36   

#100 383.70 13.77   #100 0.150 10.20 93.83   

#200 402.30 28.25   #200 0.072 5.85 87.35   

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-69/S-1 02.50-05.00   N.T Light brown poorly graded sand with silt (SP-SM)   

DRV-69/S-2 05.50-10.00   N.T Brown silt (ML?)     

                

      N.P- Non-Plastic N.T-  Not Tested     
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GeoSystems Consultants Inc. 
Fort Washington , Pa. 

Job Name: SAIC:USACE/Vibrocore Sample File No 2000591ma15     

Job No. 2000g591 

 

    Date 22-May-01     

          Cu 2.27 Undefined Undefined 

Dry Wt. 445.40 177.80 449.30   C c 0.80 Undefined Undefined 

Sieve  Weight  Weight  Weight  Sieve      Sieve           %        %       % 

No. Retained Retained Retained No. Size , mm        Finer        Finer      Finer 

Sample No DRV-68/S-1 DRV-68/S-2 DRV-68/S-3   

 
DRV-68/S-1 DRV-68/S-2 DRV-68/S-3 

3" 0.00 0.00 0.00 3" 76.00       

2" 0.00 0.00 0.00 2" 50.80       

1.5" 0.00 0.00 0.00 1.5" 38.10       

1" 0.00 0.00 0.00 1" 25.40       

3/4 0.00 0.00 0.00 3/4 19.00       

1/2" 0.00 0.00 0.00 1/2" 12.70       

3/8" 0.00 0.00 0.00 3/8" 9.50 100.00 100.00   

#4 0.70 0.62 0.00 #4 4.75 99.84 99.65 100.00 

#10 13.90 2.89 0.10 #10 2.00 96.88 98.37 99.98 

#20 81.40 5.27 2.48 #20 0.850 81.72 97.04 99.45 

#40 255.50 8.50 15.67 #40 0.430 42.64 95.22 96.51 

#60 402.60 11.92 53.66 #60 0.250 9.61 93.30 88.06 

#100 429.40 13.58 102.11 #100 0.150 3.59 92.36 77.27 

#200 434.50 17.75 251.76 #200 0.072 2.45 90.02 43.97 

                 ASTMD-422       
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Boring/Sample No. Depth Water LL/PL   Description     

    Ft. Content, % %         

DRV-68/S-1 00.00-04.50     Light brown poorly graded sand (SP)   

DRV-68/S-2 04.50-06.00   N.T Brown  silt (ML?)     

DRV-68/S-3 06.00-10.00   N.T Brown silty sand (SM)     

      N.P- Non-Plastic N.T- Not Tested     
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Sub-Reach E-1 
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Appendix C: Delaware Coastal Program Reach E Surface Sediment 

Grab Sample Sieve Results 
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    Soil Separate  (millimeters) % 

Sample ID Latitude Longitude 

Easting 
(Delaware 
State Plane 

Meters) 

Northing 
(Delaware 
State Plane 

Meters) 
% 

Sand %Silt %Clay 

Soil 
Textural 

Class 

 2.0 
mm 
and 

larger 
% 

2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.10 

0.10-
0.05 <0.05 

MC52710-1 38.948 75.111 105245.590 226483.726 95.5 0.5 3.9 Sand 3.1 1.3 11.9 53.1 28.2 1.3 1.1 

MC52710-2 39.010 75.144 112121.225 223582.151 95.4 0.6 4 Sand 0.8 0.9 18.7 67.8 10.3 0.5 1.0 

MC52710-3 39.044 75.163 115928.230 222003.786 95 0.6 4.4 Sand 0.4 0.0 0.7 23.9 69.8 3.8 1.3 

MC52710-4 39.077 75.183 119596.248 220215.287 92.2 2.9 4.9 Sand 1.9 1.8 3.0 6.6 44.4 38.6 3.6 

MC52710-5 39.083 75.183 120236.467 220222.294 94.2 1.7 4.1 Sand 14.2 6.6 9.3 18.1 39.6 10.5 1.6 

MC52710-6 39.119 75.216 124242.974 217388.373 95.3 0.6 4.2 Sand 51.2 2.2 5.8 24.5 14.5 1.0 0.8 

MC52710-8 39.139 75.235 126483.784 215677.338 95.6 0.6 3.8 Sand 7.6 2.1 16.2 44.7 23.0 5.4 1.1 

MC52710-9 39.165 75.261 129364.241 213430.307 92.6 3 4.4 Sand 0.2 0.2 0.1 0.6 50.3 45.4 3.1 

MC52710-
10 39.200 75.281 133163.845 211690.388 92.3 0.6 7.1 Sand 2.7 4.3 10.7 14.2 41.6 22.2 4.3 

MC52710-
11 39.209 75.289 134180.587 211048.284 94.5 2.3 3.2 Sand 1.6 0.5 8.8 31.6 42.4 13.4 1.7 

MC52710-
12 39.215 75.290 134876.201 210972.454 92.7 2.2 5.1 Sand 0.1 0.0 0.1 0.8 47.2 48.7 3.1 

MC52710-
13 39.232 75.304 136806.317 209746.567 94.3 1.7 4 Sand 1.4 0.2 3.0 15.6 49.0 28.6 2.2 

MC52710-
14 39.241 75.311 137795.482 209116.555 94.2 1.2 4.6 Sand 2.5 2.4 11.0 39.0 32.3 11.0 1.7 

MC52710-
15 39.288 75.367 143029.651 204310.782 95.3 0 4.7 Sand 1.5 0.5 2.0 38.8 49.8 6.1 1.2 
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Appendix D: Delaware River Deepening - Dredged Material 

Characterization for Reach E.  

 

 

 

 

(Prepared by GBA Engineers and Surveyors, 2010) 
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Appendix E: Delaware Coastal Program Broadkill Beach Sediment 

Grab Sample Sieve Results 
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Field 
Name No 

% 
Gravel 

Very 
Coarse 
Sand 
(Sand 
fraction % 
# 18) 

Coarse 
Sand(Sand 
fraction % 
# 35) 

Medium 
Sand 
(Sand 
fraction 
% # 60) 

Fine Sand 
(Sand 
fraction 
% # 140) 

Very 
Fine 
Sand 
(Sand 
fraction 
% # 
270) 

Sand 
fraction 
% fines 

BK1 L 33.8 22.9 32.4 7.8 3 0.1 0 

BK1 M 2.6 3.3 13.9 33.4 46.4 0.4 0 

BK1 H 0 0.1 0.4 18.3 80.7 0.5 0 

BK2 L 47.2 17 21.8 5.7 8.1 0.2 0 

BK2 M 0.5 1.3 13.9 41.2 42.5 0.5 0 

BK2 H 0.3 0 0.9 28.8 69.4 0.6 0 

BK3 L 41.1 21.2 22.6 5.5 9.4 0.3 0 

BK3 M 4.1 8.1 13.3 22.2 51.9 0.4 0 

BK3 H 0 0.1 1.7 24.3 73.4 0.5 0 

BK4 L 31 24.7 22.5 8.3 13.4 0.2 0 

BK4 M 0 0.5 7.8 24.3 67.1 0.3 0 

BK4 H 1.9 0.2 4.6 34.2 58.9 0.2 0 

 


