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RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Start Date : 03/01/10; 1045 
End Date : 03/01/10; 1150 
Northing Coord. : 553619.6520 
Easting Coord. : 2353794.3176 
Total Depth of Boring : 13.0 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 : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

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

LL6sb-068 
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Description Analyses 

LL6sb-068-5215-SO 
collected from 0.0' - 1.0' on 
03/01/10 at 1105 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-068-5216-SO 
collected from 1.0' - 4.0' on 
03/01/10 at 1130 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-068-5217-SO 
collected from 4.0' - 7.0' on 
03/01/10 at 1150 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-068-5218-SO 
collected from 7.0' - 13.0' on 
03/01/10 at 1210 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-33 
Load Line 6 
LL6sb-068 

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. 
Sampes were composited and homogenized for all analyses. 

SC 

CL 

ML 

CL 

SC 

SW 

(0.0' - 1.1') CLAY and medium to fine grained SAND (SC), 
trace Gravel, 1/2" - 3", subangular; 10YR3/3 dark brown; 
soft; damp; medium plasticity; roots and organics 
throughout, trace brick and sandstone fragments. 

(1.1' - 2.9') CLAY (CL); trace fine grained Sand; 10YR5/3 
brown with 10YR6/6 brownish yellow and trace 
10YR4/1 dark gray mottling; soft; damp; medium 
plasticity. 

(2.9' - 4.2') SILT (ML); little Clay; trace fine grained Sand 
and Gravel, 1/4", subrounded; 2.5Y4/4 olive brown, 
10YR5/3 brown, and 10YR4/4 dark yellowish brown; 
soft; damp to dry. 

(4.2' - 8.4') CLAY (CL); little Silt; trace Gravel, < 1/4", 
subangular; 7.5YR4/6 strong brown mottled 2.5Y6/1 gray 
and 10YR5/4 yellowish brown; stiff; dry; low plasticity. 
Silt content decreases with depth. 
(4.5' - 6.2') Color is 10YR5/1 gray with 10YR4/6 dark 
yellowish brown mottling. 

(6.2' - 8.4') Color is 10YR4/3 brown with 10YR8/2 very 
pale brown mottling. 

(8.4' - 9.6') Clayey SAND (SC); trace Gravel, 1/4" - 3/8", 
subrounded; 10YR4/4 dark yellowish brown; medium 
stiff; damp. 
(9.0 - 9.6') Stiffer; increased clay content. 

(9.6 - 13.0) Fine Grained SAND (SW); 10YR4/3 brown; 
medium dense; damp; nonplastic. 
(10.0' - 13.0') Trace lenses of moisture. 

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 

Start Date : 02/25/10; 1400 
End Date : 02/25/10; 1510 
Northing Coord. : 553244.7435 
Easting Coord. : 2353472.2318 
Total Depth of Boring : 13.0 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 : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

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

(0.0' - 2.75') CLAY (CL); some Silt; 10YR4/3 brown; 
medium stiff; damp; medium plasticity; debris including wire 
and slag from 0.0' - 0.5'. 

(1.25' - 2.75') Introduction of trace Gravel, < 1/4", 
subrounded; 10YR8/2 very pale brown mottling. 

(2.75' - 4.35') Fine grained SAND and CLAY (SC), trace 
Gravel, < 1/4", subrounded; 10YR4/3 brown with trace 
2.5YR 6/8 red; medium stiff; damp, moist in pockets. 

(4.35' - 9.3') Fine to very fine grained SAND (SW); little 
Clay; trace Gravel, < 1/4", subrounded; 10YR4/3 brown 
with trace 5YR5/8 yellowish red; medium dense; damp. 
Clay content decreses with depth. Trace clay by 4.75'. 
Gravel content increases with depth. 

(9.3' - 13.0') SILT and CLAY (ML); trace Gravel; decreasing 
fine grained Sand content with depth; trace medium 
grained Sand lenses; 10YR4/3 brown and 5Y5/1 gray; 
stiff; dry; low plasticity. 
(9.9' - 10.2') Sandstone fragments. 

(~11.0') Sandstone fragment. 
(11.05' - 13.0') Color is 5Y5/1 gray. 

Boring terminated at 13.0 ft bgs. 

Analyses 

LL6sb-069-5219-SO 
collected from 0.0' - 1.0' on 
02/25/10 at 1412 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL6sb-069-5220-SO 
collected from 1.0' - 4.0' on 
02/25/10 at 1440 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL6sb-069-5221-SO 
collected from 4.0' - 7.0' on 
02/25/10 at 1452 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL6sb-069-5222-SO 
collected from 7.0' - 13.0' on 
02/25/10 at 1509 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-33 
Load Line 6 
LL6sb-069 

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. 





    
   

   
  

 

       
             

          
       

         

   
   

  
  

     

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

           
         

        
           

       

          
        

        
  

   

        

            
        

     
           

        
   

        
    

       
           

      
     

 
      
    

    

  
     

      
     

 
      
    

    

 
      
    

    
 

 

   
   

   

  

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 : 03/01/10; 1310 
End Date : 03/01/10; 1530 
Northing Coord. : 553368.7487 
Easting Coord. : 23553153.1686 
Total Depth of Boring : 13.0 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 : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

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

(0.0' - 1.5') CLAY (CL); some medium grained Sand; little 1" 
subangular Gravel and Slag from 0.0' - 1.0'; 10YR4/4 
yellowish brown; Sand is 10YR5/6 yellowish brown and 
10YR6/4 pale red; soft; wet to moist from 0.0' - 0.4'; 
medium plasticity; little organics from 0.0' - 0.5'. 

(1.5' - 5.6') CLAY (CL), trace fine grained Sand, trace 
Gravel, 1/4" - 1/2"; 10YR4/3 brown with 10YR6/6 
brownish yellow and 10YR5/1 gray mottling; medium stiff; 
dry; medium plasticity. 

(4.2' - 5.6') Stiff. 

(4.5' - 5.6') Introduction of 10YR8/2 very pale brown. 

(5.6' - 6.5') Fine to very fine grained SAND (SW), little Silt, 
trace Gravel; 10YR4/4 dark yellowish brown and 2.5YR4/3 
reddish brown; medium dense; damp; nonplastic. 
(6.5' - 11.5') SILT (ML); some fine and very fine grained 
Sand; trace Gravel, 1/4" - 1/2", subangular; 10YR4/3 
brown; medium dense; dry. 

(11.5' - 12.4') Medium grained SAND (SW); 10YR4/3 
brown; medium dense; wet; nonplastic. 
(12.2' - 12.4') Silt content increases with depth. 
(12.4' - 13.0') SILT (ML), little fine grained Sand, trace 1/4" 
Gravel; 5RB5/1 bluish gray; medium stiff; dry. 
Boring terminated at 13.0 ft bgs. 

Analyses 

LL6sb-070-5223-SO 
collected from 0.0' - 1.0' on 
03/01/10 at 1330 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-070-5224-SO and 
MS/MSD collected from 1.0' 
4.0' on 03/01/10 at 1435 for 
TAL Metals + Hg, PAHs, and 
Explosives. 

LL6sb-070-5225-SO 
collected from 4.0' - 7.0' on 
03/01/10 at 1515 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-070-5226-SO 
collected from 7.0' - 13.0' on 
03/01/10 at 1530 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-33 
Load Line 6 
LL6sb-070 





    
   

   
  

 

       
             

          
       

   
   

  
  

     

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

 
      
     

     

 
 

      
     

     

 
 

      
     

     

 
      
     

     
 

 

   
   

   

  

          
         

          
         
    

    

          
        

     

           
       

  

           
       

  
           

       
  

        
          

        
  

     

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 : 03/01/10; 1235 
End Date : 03/01/10; 1425 
Northing Coord. : 553510.8815 
Easting Coord. : 2353086.3371 
Total Depth of Boring : 13.0 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 : 2" 
Sampling Equipment : 1.5" x 4' Long Acetate Liner 

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

LL6sb-071-5227-SO 
collected from 0.0' - 1.0' on 
03/01/10 at 1253 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-071-5228-SO, 
LL6sb-071-6068-FD, & 
LL6sb-071-6070-QA 
collected from 1.0' - 4.0' on 
03/01/10 at 1400 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-071-5229-SO, 
LL6sb-071-6069-FD, & 
LL6sb-071-6071-QA 
collected from 4.0' - 7.0' on 
03/01/10 at 1405 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-071-5230-SO 
collected from 7.0' - 13.0' on 
03/01/10 at 1425 for TAL 
Metals + Hg, PAHs, and 
Explosives. 
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Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-33 
Load Line 6 
LL6sb-071 

CL 

CL 

ML 

SW 

ML 

SW 

(0.0' - 4.0') CLAY (CL); some medium grained Sand; trace 
Gravel and Slag, 1/4" - 1/2", subrounded; 10YR5/1 gray 
and 10YR 4/4 yellowish brown; soft; wet to moist from 
surface runoff 0.0' - 0.4 then dry'; medium plasticity; 
organics from 0.0' - 0.75'. 
(1.6' - 4.0) Medium stiff. 

(4.0' - 7.0') CLAY (CL); little Silt; trace Gravel, 1/4", 
subangular; 10YR4/3 brown with little 10YR8/2 very pale 
brown mottling; stiff; dry; low plasticity. 

(7.0' - 8.3') Clayey SILT (ML); trace Gravel, 1/4" - 1/2", 
subrounded; 10YR4/4 dark yellowish brown; stiff; dry; 
crumbly; low plasticity. 

(8.3' - 8.9') Fine grained SAND (SW); trace Gravel, 1/4" 
1/2", subrounded; 10YR4/4 dark yellowish brown; medium 
dense; moist; nonplastic. 
(8.9' - 10.0') Clayey SILT (ML); trace Gravel, 1/4" - 1/2", 
subrounded; 10YR4/4 dark yellowish brown; stiff; dry; 
crumbly; low plasticity. 
(10.0' - 10.1') Medium grained SAND seam (SW); dry. 
(10.1' - 13.0') Fine to very fine grained SAND (SW); 
10YR4/4 dark yellowish brown; medium dense; moist, wet 
in pockets; 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 : 03/01/10; 1440 
End Date : 03/01/10; 1633 
Northing Coord. : 553510.8815 
Easting Coord. : 2353086.3371 
Total Depth of Boring : 21.25 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 
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Description Analyses 

Shelby Tube 
LL6sb-072-5231-SO 
collected from 4' - 5' on 
03/01/10 at 1555 for Porosity, 
Bulk Density, Moisture Content, 
Total Organic Carbon, 
Permeabilty, and Grain Size 
Fraction Analysis. 
Shelby tube refusal at 5' bgs. 

Shelby Tube 
LL6sb-072-5232-SO 
collected from 9' - 10.5' on 
03/01/10 at 1615 for Porosity, 
Bulk Density, Moisture Content, 
Total Organic Carbon, 
Permeabilty, and Grain Size 
Fraction Analysis. 
Shelby tube refusal at 10.5' 
bgs. 
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Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-33 
Load Line 6 
LL6sb-072 

CL 

CL 

SM 

SW 

ML 

SH 

(0.0' -1.5') CLAY (CL); some medium grained Sand; little 
Gravel, 1/4" - 1"; 10YR4/4 yellowish brown and 10YR5/1 
gray; soft; moist from 0.0' - 0.5' then dry; medium plasticity; 
little organics. 

(1.5' - 5.5') CLAY (CL); trace fine grained Sand; little Silt; 
10YR4/3 brown with 10YR6/6 brownish yellow and 
10YR5/1 gray; medium stiff; dry; medium plasticity. 

(5.5' - 6.5') Fine grained SAND (SM); little to some Silt; trace 
Gravel; 10YR4/4 dark yellowish brown; medium dense; 
damp. 
(6.5' - 12.5') SAND and SILT (SM); sandier in pockets; trace 
fine Gravel; 10YR4/3 brown; medium dense; damp. 

(11.25' - 11.75') Moist. 

(12.5' - 21.25') SILT (ML); little fine grained Sand; trace 
Clay; trace 1/4" Gravel; 5RB5/1 bluish gray; stiff to hard; 
dry. 

(21.25') Weathered SHALE; hard; dry. 
Boring terminated at 21.25 ft bgs. 





    
   

   
  

 

   
   

  
  

     

   
  

   
    

  
  

  
    

 

 
 

 

   

          
        
     

          
        

         
    

          
        

       

        

 

  

       
             

          
       

   
   

   

  
       
      

  

 
      
     

     

 
      
     

     

RVAAP PBA 2008 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County 

Start Date : 02/25/10; 0920 
End Date : 02/25/10; 1015 
Northing Coord. : 552598.7757 
Easting Coord. : 2353057.3031 
Total Depth of Boring : 5.5 ft 

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 
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Description 

(0.0' - 0.5') SILT (ML); some Clay and medium grained 
Sand; trace fine Gravel; 10YR4/3 brown; medium stiff; 
damp; medium plasticity; significant organics throughout. 
(0.5' - 4.0') CLAY (CL); some Silt; trace fine subangular 
Gravel; trace Sand lenses; 10YR4/4 yellowish brown with 
10YR5/1 gray; Sand is 10R6/4 pale red; soft; damp; 
medium plasticity to high plasticity. 

(4.0' - 5.5') CLAY (CL); little Silt; trace Gravel, 1/4", 
subangular; 10YR4/4 brown with little 10YR8/2 very pale 
brown mottling; stiff; dry; medium to low plasticity. 

Boring terminated at 5.5 ft bgs. Hand auger refusal. 

Analyses 

C
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Comments 

RVAAP-33 
Load Line 6 
LL6sb-083 

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. 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

R
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1.0'/1.0' 

3.0'/3.0' 

1.5'/1.5' 

LL6sb-083-5233-SO collected 
from 0.0' - 1.0' on 02/25/10 at 
0933 for TAL Metals + Hg, 
PAHs, and Explosives. 

LL6sb-083-5234-SO 
collected from 1.0' - 4.0' on 
02/25/10 at 0956 for TAL 
Metals + Hg, PAHs, and 
Explosives. 

LL6sb-083-5235-SO 
collected from 4.0' - 5.5' on 
02/25/10 at 1015 for TAL 
Metals + Hg, PAHs, and 
Explosives. 



 SURFACE WATER AND SEDIMENT SAMPLES
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