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INCREMENTAL SAMPLING METHOD (ISM)  

(FORMERLY MULTI-INCREMENTAL) 


SURFACE SOIL SAMPLES 
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RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 

Start Date : 03/23/10; 1035 
End Date : 03/23/10; 1140 
Northing Coord. : 559012.41 
Easting Coord. : 2357472.23 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 

WSAsb-021 
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Description Analyses 

WSAsb-021-5611-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 1055 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-021-5612-SO 
collected from 1.0' - 4.0' on 
03/23/10 at 1108 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-021-5613-SO, 
WSAsb-021-6201-FD, & 
WSAsb-021-6205-QA 
collected from 4.0' - 7.0' on 
03/23/10 at 1120 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-021-5614-SO, 
WSAsb-021-6202-FD, & 
WSAsb-021-6206-QA 
collected from 7.0' - 13.0' on 
03/23/10 at 1135 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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1.0'/1.0' 

2.6'/3.0' 

3.1'/3.0' 

2.85'/3.0' 

3.9'/3.0' 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-021 

ML 

CL 

ML 

CL 

SM 

ML 

SH 

(0.0' - 0.3') SILT (ML); little Clay; some Gravel, <3/4"; 
10YR3/2 very dark grayish brown; loose; damp; 
nonplastic; organics throughout. 

(0.3' - 2.75') CLAY (CL); some Silt; trace Gravel, <1/4"; 
2.5Y5/2 gray brown, 5Y6/1 gray, and 10YR5/6 yellowish 
brown; medium stiff; damp; low plasticity; trace organics. 

(2.75' - 4.25') SILT (ML); some very fine grained Sand; little 
Clay; 2.5Y6/6 olive yellow, 2.5Y5/4 light olive brown, and 
6/N gray; damp. 

(4.25' - 7.9') CLAY (CL); some Silt; 10YR5/4 yellowish 
brown, 6/N gray, and 2.5Y6/6 olive yellow; stiff; damp; 
low plasticity. 

(6.5' - 7.9') Siltier. 

(7.9' - 9.1') SAND and SILT (SM); 2.5Y5/4 yellowish brown; 
stiff; damp to moist. 

(9.1' - 10.6') Weathered SHALE and SILT (SH/ML); 2.5Y5/4 
yellowish brown; stiff; brittle; damp until 10.1' then dry. 

(10.6' - 13.0') Weathered SHALE (SH); 2.5Y5/4 yellowish 
brown; hard; brittle; dry. 

(11.5' - 13.0') Shale is 2.5Y4/1 dark gray. 

Boring terminated at 13.0 ft bgs. 





    
   

   
  

 

       
             

          
         

         

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

 

 

 

 

   
   

    
      

      
    
 

   

  

         
        

    

          
       

        
   

          
       

          
 

           
      

 

          
        

 

   

        
   

         
       

          

    

     

 
      
     
   

   
   

 
 
 

      
     
   

   
   

  
      
     
   

   
   

 

 
      
     
   

   
   

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses except VOCs. 
Twin boreholes were drilled to obtain volume required for analyses. 

Start Date : 03/23/10; 0755 
End Date : 03/23/10; 1000 
Northing Coord. : 559458.0730 
Easting Coord. : 2357500.8575 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 
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Description Analyses 
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1.0'/1.0' 

A 2.9'/3.0' 

3.0'/3.0' 

4.0'/3.0' 

4.0'/3.0' 

B 3.0'/4.0' 

C 3.9'/4.0' 

C
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Sample interval was wet 
due to surface water in 
ditch. Soil was dry. VOCs 
were collected from first 
core. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-022 

ML 

CL 

CL 

GC 

CL 

GM 

SH 

(0.0' - 0.3') SILT(ML); little Clay; some Gravel, <3/4", 
angular; 10YR3/2 very dark grayish brown; loose; wet 
from water in ditch; nonplastic. 

(0.3' - 0.8') CLAY (CL); little Silt; trace Gravel, <1/2", 
subangular; trace Sand lenses; 2.5Y5/3 brown, trace 
7.5YR6/6 reddish yellow, and 5Y5/2 olive gray; medium 
stiff; damp; medium plasticity. 

(0.8' - 4.7') CLAY (CL); little Silt; trace Gravel, <1/4"; 
2.5Y6/4 light yellowish brown, little 10YR5/6 yellowish 
brown, and 2.5Y5/1 gray; medium stiff, stiff by 2.0'; dry; 
medium plasticity. 

(4.7' - 5.7') CLAY and GRAVEL (GC); Gravel is <1" and 
subangular; some Sand; 10YR5/4 yellowish brown; 
loose; wet. 

(5.7' - 7.5') CLAY (CL); little Silt; trace Gravel, <1/2"; 
10YR5/4 yellowish brown and 2.5Y6/1 gray; stiff; dry; 
medium plasticity. 

(6.9' - 7.5') Siltier. 

(7.5' - 7.8') Subangular GRAVEL (GM); silt matrix; 
10YR5/4 yellowish brown; wet. 
(7.8' - 13.0') Weathered SHALE (SH); 10YR7/3 very pale 
brown, little 10YR5/6 yellowish brown; brittle; crumbly; 
dry. 

(9.9' - 10.5') Shale is black with some 10YR5/6 yellowish 
brown. 

(12.0' - 13.0') Hard. 

Boring terminated at 13.0 ft bgs. 

WSAsb-022-5615-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 0850 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-022-5616-SO, 
WSAsb-022-6200-FD, & 
WSAsb-022-6204-QA 
collected from 1.0' - 4.0' on 
03/23/10 at 0915 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-022-5617-SO 
collected from 4.0' - 7.0' on 
03/23/10 at 0935 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-022-5618-SO 
collected from 7.0' - 13.0' on 
03/23/10 at 0955 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 





    
   

   
  

 

       
             

          
       

 

 
 

 

   

      
     

     

 
      
     

     

 
      
     

     

 
      
     

     

 

   
   

   

  

          
    

         
        

   

          
   

           
     

          
     
   

   

           
         

 

    

      

          
   

     

   
   

  
  

    

   
  

    
      

  

  
  
       

     
   

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 
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Description Analyses 

WSAsb-023-5619-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 1622 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-023-5620-SO 
collected from 1.0' - 4.0' on 
03/23/10 at 1630 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-023-5621-SO 
collected from 4.0' - 7.0' on 
03/23/10 at 1637 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-023-5622-SO 
collected from 7.0' - 13.0' on 
03/23/10 at 1650 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

R
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1.0'/1.0' 

2.65'/3.0' 

2.75'/3.0' 

3.35'/3.0' 

3.0'/3.0' 

C
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-023 

ML 

CL 

SW 

ML 

SM 

SW 

ML 

(0.0' - 0.25') SILT (ML); some Clay; 10YR4/2 dark grayish 
brown; loose; damp; organics throughout. 
(0.25' - 1.65') CLAY (CL); little Silt; 10YR4/3 brown, 
10YR5/6 yellowish brown, and N7/ light gray; medium 
stiff; damp to dry. 

(1.65' - 2.1') SAND (SW); little fines; 2.5Y5/4 light olive 
brown; loose; wet; nonplastic. 

(2.1' - 2.6') SILT (ML); some fine grained Sand; trace Clay; 
2.5Y5/4 light olive brown; stiff; damp. 

(2.6' - 6.7') Fine grained SAND and SILT (SM); 2.5Y5/4 
light olive brown; medium dense; damp. 
(3.5' - 4.0') Softer. 

(4.0' - 5.0') Moist. 

(6.7' - 10.7') Very fine to fine grained SAND (SW); little 
Silt; 2.5Y5/4 light olive brown; dense; damp, moist in 
pockets; nonplastic. 

(9.2' - 10.7') Very dense. 

(10.0' - 10.7') Medium grained SAND; moist. 

(10.7' - 13.0') SILT (ML); little Sand; trace Gravel; 10YR5/4 
yellowish brown; stiff; dry. 

Boring terminated at 13.0 ft bgs. 

Start Date : 03/23/10; 1605 
End Date : 03/23/10; 1650 
Northing Coord. : 559473.00 
Easting Coord. : 2357031.00 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 

Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 





    
   

   
  

 

       
             

          
       

         

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

      
     

     

 
 

 
       
     

     

 
      
     

     

 
      
     

     

 

 

 

   
   

   

  

          
       
     

          
      

          
    

          
    

    

          
     

      

           
     

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 
Twin boreholes were drilled to obtain volume required for analyses. 

Start Date : 03/24/10; 0920 
End Date : 03/24/10; 1120 
Northing Coord. : 559261.5794 
Easting Coord. : 2357002.258 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Emily Cunningham 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 
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Description Analyses 

WSAsb-024-5623-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 0920 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-024-5624-SO, 
WSAsb-024-6207-QA, & 
WSAsb-024-6208-FD 
collected from 1.0' - 4.0' on 
03/24/10 at 1025 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-024-5625-SO 
collected from 4.0' - 7.0' on 
03/24/10 at 1043 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-024-5626-SO 
collected from 7.0' - 13.0' on 
03/24/10 at 1105 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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1.0'/1.0' 

A 2.4'/3.0' 

2.9'/3.0' 

3.4'/3.0' 

3.8'/3.0' 

B 3.2'/4.0' 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-024 

ML 

ML 

ML 

SM 

SM 

SM 

(0.0' - 1.0') Clayey SILT (ML); little 1/2" Gravel; trace 
Sand; 10YR5/8 yellowish brown and 10YR6/1 gray; 
moist; slight plasticity; trace organics (roots). 

(1.0' - 2.2') SILT (ML); some Clay; 10YR4/6 dark yellowish 
brown and 10YR6/1 gray; moist; slight plasticity. 

(2.2' - 5.1') Sandy SILT (ML); trace fine Gravel; 2.5Y5/4 
light olive brown; damp; nonplastic. 

(5.1' - 7.0') Silty SAND (SM); 2.5Y5/4 light olive brown; 
stiff; moist to wet; nonplastic. 

(6.5' - 7.0') Hard; dry. 

(7.0' - 12.5') Silty SAND (SM); 1/2" Gravel; 2.5Y5/6 light 
olive brown; medium dense; dry; nonplastic. 

(11.5' - 12.5') Less dense, crumbles easily. 

(12.5' - 13.0') Fine to medium grained SAND (SM); little Silt; 
10YR5/8 yellowish brown; loose; moist; nonplastic. 
Boring terminated at 13.0 ft bgs. 





    
   

   
  

 

       
      

   
   

  
  

     

   
  

    
      

  
  

  
     

     

 

   

 
 

 

   

 
 

      
    
   
   

  
    

 

 
 

     
    

     
   

   
    

 

 

   
   

   

  

          
      

        
         
  

           
      

   

       

           
     

           
       

      
      

         

   

          
       

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
Shelby tubes sealed with wax and capped. 

Start Date : 03/24/10; 0830 
End Date : 03/24/10; 1105 
Northing Coord. : 559243.5618 
Easting Coord. : 2355003.32 
Total Depth of Boring : 28.0 ft 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 8" 
Sampling Equipment : 4.25" Hollow Stem Augers 

: 28" x 3" Shelby Tube 

WSAsb-025 

(Page 1 of 2) 
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Description Analyses 

Shelby Tube 
WSAsb-025-5627-SO 
collected from 4.0' - 5.2' on 
03/24/10 at 1036 for 
Porosity, Bulk Density, 
Moisture Content, Total 
Organic Carbon, 
Permeability, and Grain Size 
Fraction Analysis. 

Shelby Tube 
WSAsb-025-5628-SO 
collected from 12.0' - 13.1' 
(Shelby refusal) on 03/24/10 
at 1042 for Porosity, Bulk 
Density, Moisture Content, 
Total Organic Carbon, 
Permeability, and Grain Size 
Fraction Analysis. 

R
ec

ov
er
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3.25'/4.0' 

4.0'/4.0' 

4.0'/4.0' 

4.0'/4.0' 

C
ol
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-025 

SM 

ML 

SM 

SW 

SW 

(0.0' - 1.5') Medium grained SAND (SM); little Silt; little 
sandstone Gravel; 10YR5/6 yellowish brown, 10YR5/3 
brown, and 5YR6/6 reddish yellow; medium dense; dry; 
nonplastic; trace slag, coal, and brick fill; sand and 
sandstone is micaceous. 
(1.5' - 6.6') SILT (ML); some fine grained Sand; trace Clay; 
trace Gravel, <1/2", subangular; 2.5Y5/4 yellowish 
brown; medium stiff; dry. 

(6.0' - 6.6') Sand content increases with depth. 

(6.6' - 8.8') Fine and very fine grained SAND (SM); little 
Silt; 10YR5/4 yellowish brown; dense; moist. 

(8.8' - 14.1') Fine and very fine grained SAND (SW); trace 
Silt; 10YR5/4 yellowish brown and 10YR5/6 yellowish 
brown; dense; dry to damp in pockets. 
(10.0' - 10.8') Siltier; little <1/4" Gravel. 

(10.8' - 14.1') Coarser grained Sand and Gravel (<1" 
subangular). 

(12.5' - 14.1') Hard. 

(14.1' - 15.8') Fine and very fine grained SAND (SW); 
10YR5/3 brown & 10YR5/6 yellowish brown; dense; 
moist. 



    
   

   
  

 

       
      

   
   

  
  

     

   
  

    
      

  
  

  
     

     

 

   

 
 

 

   

     

          
         

       
 
    

          
       

 

     
       

 
           

        
    

         
  
        
  

      
      

 

   

   
   

  

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
Shelby tubes sealed with wax and capped. 

Start Date : 03/24/10; 0830 
End Date : 03/24/10; 1105 
Northing Coord. : 559243.5618 
Easting Coord. : 2355003.32 
Total Depth of Boring : 28.0 ft 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 8" 
Sampling Equipment : 4.25" Hollow Stem Augers 

: 28" x 3" Shelby Tube 

WSAsb-025 

(Page 2 of 2) 
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Description 

Soil description located on page 1. 

(15.8' - 19.5') Very fine grained SAND (SM); some Silt; 
some coarser grained Sand and Gravel, < 1", subangular; 
10YR5/3 brown, little 10YR5/6 yellowish brown; hard; 
dry. 
Silt content increases with depth. 

(19.5' - 20.9') SILT (ML); some Sand; little Gravel, <1.25", 
subangular; 2.5Y4/2 dark grayish brown, little 10YR5/6 
yellowish brown. 

(20.9' - 21.2') SANDSTONE; weathered; micaceous. 
(21.2' -22.0') Medium grained SAND (SW); some 
Sandstone fragments. 
(22.0' - 23.3') SILT (ML); little Sand; little Gravel, 1/4" ­
3/4", subangular; N4/ dark gray with some 10YR5/3 
brown; hard; dry; low plasticity. 

(23.3' - 23.8') Weathered SHALE and SILT (SH); 2.5Y6/1 
gray; hard; dry. 
(23.8' - 28.0') Weathered SHALE (SH); 2.5Y6/1 gray; 
brittle; crumbly; dry. 

Boring terminated at 28 ft bgs. 
Offset and auger for Shelby tube collection. 

Analyses 
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4.0'/4.0' 

4.0'/4.0' 

4.0'/4.0' 

C
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Comments 

Coordinate System: NAD 83 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

RVAAP-45 
Wet Storage Area 

WSAsb-025 





    
   

   
  

 

       
             

          
       

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

 

   
   

   

  

          
         

 

         
       

        

          
 

          
 

    

   

     

      
     

     

 
      
     

     

  
     

      
      

 
      
     

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 

Start Date : 03/23/10; 1340 
End Date : 03/23/10; 1440 
Northing Coord. : 559131.69 
Easting Coord. : 2357047.47 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 
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Description Analyses 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-026 

ML 

ML 

(0.0' - 0.8') SILT (ML); some Clay; 10YR4/2 dark grayish 
brown; very soft, wet from surface water in ditch; 
organics throughout. 

(0.8' - 13.0') SILT (ML); some Clay; 10YR5/3 brown, 
10YR5/6 yellowish brown, and 10Y6/1 greenish gray; 
medium dense; damp; exterior slightly wet from surface 
runoff. 

(4.0' - 13.0') SILT is 5Y5/3 olive and 10YR5/6 yellowish 
brown; dry. 

(5.0' - 13.0') Introduction of trace Clay and trace Gravel, 
<1/2", subangular. 

(7.5' - 13.0') Very stiff. 

(11.5' - 13.0') Damp. 

Boring terminated at 13.0 ft bgs. 

WSAsb-026-5629-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 1400 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-026-5630-SO 
collected from 1.0' - 4.0' on 
03/23/10 at 1407 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-026-5631-SO and 
MS/MSD collected from 4.0' ­
7.0' on 03/23/10 at 1420 for 
TAL Metals + Hg, PAHs, and 
Explosives. 

WSAsb-026-5632-SO 
collected from 7.0' - 13.0' on 
03/23/10 at 1440 for TAL 
Metals + Hg, PAHs, and 
Explosives. 





    
   

   
  

 

       
             

          
       

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

 

   
   

   

  

          
         
 

          
       

    

          
       

    

       

         
   
           
         

   

          
        
    

     

  
     

      
      

 
      
     

     

 
      
     

     

 
      
     

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 

Start Date : 03/23/10; 1445 
End Date : 03/23/10; 1550 
Northing Coord. : 559043.221 
Easting Coord. : 2357007.016 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 
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Description Analyses 

C
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-027 

ML 

ML 

CL 

GC 

SC 

SW 

(0.0' - 0.4') SILT (ML); some Sand; some Gravel, <1"; 
10YR4/2 dark grayish brown; loose; wet from surface; 
organics throughout. 

(0.4' - 4.0') SILT (ML); some Clay; trace Sand lenses; 
2.5Y6/6 olive yellow; medium stiff; dry to damp. 
Clay content increases with depth. 

(4.0' - 7.4') CLAY (CL); some Silt; trace Gravel, <1/2", 
subangular; Sand lenses throughout; 2.5Y5/4 light olive 
brown; stiff; damp; medium plasticity. 

(6.5' - 7.4') Sand content increases with depth. 

(7.4' - 7.5') GRAVEL (GC); Sandy Clay matrix; 2.5Y5/4 
light olive brown; wet. 
(7.5' - 10.5') Fine grained SAND and CLAY (SC); little Silt; 
little 1/2" Gravel; 2.5Y5/4 light olive brown; dense; moist 
to wet; low plasticity. 

(10.5' - 13.0') Very fine and fine grained SAND (SW); 
trace fines; trace Gravel, <1/2", subangular; 2.5Y5/4 light 
olive brown; medium dense; dry. 

Boring terminated at 13.0 ft bgs. 

WSAsb-027-5633-SO and 
MS/MSD collected from 0.0' ­
1.0' on 03/23/10 at 1500 for 
TAL Metals + Hg, PAHs, and 
Explosives. 

WSAsb-027-5634-SO 
collected from 1.0' - 4.0' on 
03/23/10 at 1515 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-027-5635-SO 
collected from 4.0' - 7.0' on 
03/24/10 at 1530 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-027-5636-SO 
collected from 7.0' - 13.0' on 
03/23/10 at 1545 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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1.0'/1.0' 

2.65'/3.0' 

3.5'/3.0' 

3.0'/3.0' 

3.5'/3.0' 





    
   

   
  

 

       
             

          
         

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

      
     
   

   
   

 
      
     
   

   
   

 
      
     
   

   
   

 
      
     
   

   
   

 

   
   

   

  

          
        

     

          
       

         
          
  

          
   

          
    

          
       

        

         
     

   

         
     

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses except VOCs. 

Start Date : 03/23/10; 1207 
End Date : 03/23/10; 1320 
Northing Coord. : 558916.3195 
Easting Coord. : 235007.9308 
Total Depth of Boring : 13.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : Geoprobe 6620DT 
Type of Drill Rig : Direct Push Technology 
Geologist : Amanda Trenton 
Oversight Company : SAIC 
Borehole Diameter : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

: 2" x 4' Dual Tube 
: 3" Hand Auger 
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Description Analyses 

WSAsb-028-5637-SO 
collected from 0.0' - 1.0' on 
03/23/10 at 1230 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-028-5638-SO 
collected from 1.0' - 4.0' on 
03/23/10 at 1240 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-028-5639-SO 
collected from 4.0' - 7.0' on 
03/23/10 at 1305 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

WSAsb-028-5640-SO 
collected from 7.0' - 13.0' on 
03/23/10 at 1318 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

C
ol

le
ct

io
n 

In
te

rv
al

Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-028 

ML 
ML 

ML 

ML 

ML 

SM 

SW 

SM 

(0.0' - 0.3') SILT (ML); some Clay; trace <1/4" Gravel; 
10YR4/2 dark grayish brown; very soft; wet from 
suface water; high plasticity; organics throughout. 

(0.3' - 0.7') SILT (ML); some Clay; 5Y5/1 gray, little 
7.5Y5/8 strong brown; medium stiff; damp; low plasticity. 
(0.7' - 5.1') SILT and CLAY (ML/CL); 10YR5/6 yellowish 
brown and 5Y6/2 light olive gray; medium stiff; dry to 
damp; low plasticity. 

(5.1' - 6.1') SILT (ML); 2.5Y5/4 light olive brown; medium 
dense; moist to wet;. 

(6.1' - 8.3') SILT (ML); little Gravel and Shale; 2.5Y5/4 
light olive brown; stiff; dry. 

(8.3' - 10.3') Fine grained SAND and SILT (SM); trace 
<1/2" Gravel; 10YR5/4 yellowish brown; moist to wet. 

(9.2' - 10.3') Color is 2.5Y4/2 dark grayish brown. 

(10.3' - 11.85') SAND (SW); fine to coarse grained, 
coarsening downward; 10YR5/4 yellowish brown; 
medium dense; wet; nonplastic. 

(11.85' - 13.0') Fine grained SAND and SILT (SM); 
10YR5/4 yellowish brown; medium dense; moist. 

Boring terminated at 13.0 ft bgs. 
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1.0'/1.0' 

2.7'/3.0' 

3.1'/3.0' 

3.15'/3.0' 

3.5'/3.0' 





    
   

   
  

 

       
             

          
       

 

 
 

 

   

      
     

     

 
      
     

     

 
      
     

     

 

   
   

   

  

   
   

  
  

    

   
  

   
    

  

  
  
    

          
        
    

          
       

        

         
       

   

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Boring backfilled with sodium bentonite chips and hydrated. 
0.0' - 1.0' sampled using a 3" hand auger and triangular subsample procedure 
for explosives as presented in Section 4.5.2.1.1 of the Facility-wide SAP. 
Samples were composited and homogenized for all analyses. 
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Description Analyses 

WSAsb-029-5641-SO 
collected from 0.0' - 1.0' on 
03/24/10 at 1135 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-029-5642-SO 
collected from 1.0' - 4.0' on 
03/24/10 at 1150 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

WSAsb-029-5643-SO 
collected from 4.0' - 7.0' on 
03/24/10 at 1200 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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1.0'/1.0' 

3.0'/3.0' 

3.0'/3.0' 

C
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-45 
Wet Storage Area 

WSAsb-029 
Start Date : 03/24/10; 1110 
End Date : 03/24/10; 1205 
Northing Coord. : 559097.8346 
Easting Coord. : 2356862.9269 
Total Depth of Boring : 7.0' 

Drilling Company : Frontz Drilling 
Driller : Jeremy Leckrone 
Designation of Drill : NA 
Type of Drill Rig : NA 
Geologist : Amanda Trenton 

Oversight Company : SAIC 
Borehole Diameter : 3" 
Sampling Equipment : 3" Hand Auger 

ML 

SM 

SW 

(0.0' - 0.9') SILT (ML); some Sand; little Clay; trace 
Gravel; 10YR5/4 yellowish brown; damp; soft to medium 
dense; low plasticity; little roots/organics. 

(0.9' - 5.5') Very fine grained SAND (SM); some Silt; 
trace <1/2" gravel; 10YR5/4 yellowish brown; medium 
dense; damp in pockets. Silt content decreases with 
depth. 

(5.5' - 7.0') Fine to medium grained SAND (SW); 
10YR5/3 brown and 10YR6/3 pale brown; medium 
dense; dry to damp. 

Boring terminated at 7.0 ft bgs. 
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 SURFACE WATER AND SEDIMENT SAMPLES
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