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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. 
Twin boreholes were drilled to obtain volume required for analyses. 

Start Date : 03/03/10; 1210 
End Date : 03/03/10; 1330 
Northing Coord. : 554699.03 
Easting Coord. : 2354761.44 
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 

LL5sb-052-5149-SO, 
LL5sb-052-6092-FD, & 
LL5sb-052-6095-QA 
collected from 0.0' - 1.0' on 
03/03/10 at 1235 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-052-5150-SO, 
LL5sb-052-6093-FD, & 
LL5sb-052-6096-QA 
collected from 1.0' - 4.0' on 
03/03/10 at 1300 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-052-5151-SO, 
LL5sb-052-6094-FD, & 
LL5sb-052-6097-QA 
collected from 4.0' - 7.0' on 
03/03/10 at 1310 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-052-5152-SO 
collected from 7.0' - 13.0' on 
03/03/10 at 1330 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

C
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te

rv
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-052 

SM 

CL 

SC 

SM 

CL 

SW 

(0.0' - 0.5') SILT and SAND (SM); 10YR3/2 very dark 
grayish brown; loose; wet; abundant organics. 
(0.5' - 3.6') CLAY (CL); little Silt; little Gravel, 1/4" - 1/2", 
subangular; 10YR4/3 brown, 2.5Y5/1 gray, and little 
10YR8/2 very pale brown; stiff; dry; medium plasticity. 

(3.6' - 4.2') Fine grained SAND and CLAY (SC); little 
Gravel, 1/4" - 1", subangular; 10YR5/3 brown; medium 
dense; dry to damp. 

(4.2' - 9.7') Fine grained SAND and SILT (SM); little 
Gravel, 1/4" - 1", subangular; 10YR5/3 brown; medium 
dense; dry to damp. 

(7.0' - 7.5') Wet. 

(9.7' - 11.7') CLAY (CL); trace 1/4" Gravel; 10YR4/1 
dark gray; medium stiff; dry; high plasticity. 

(11.7' - 13.0') Medium to fine grained SAND (SW); little 
Gravel; 10YR4/3 brown; medium dense; damp; 
nonplastic. 

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

A 2.5'/3.0' 

A 3.0'/3.0' 

3.9'/3.0' 

3.7'/3.0' 

B 3.1'/4.0' 

B 2.6'/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. 
Twin boreholes were drilled to obtain volume required for analyses. 

Start Date : 03/03/10; 1000 
End Date : 03/03/10; 1100 
Northing Coord. : 554387.5823 
Easting Coord. : 2354603.2242 
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 

(0.0' - 3.7') Clayey SAND (SC); trace Gravel, 1/4" - 1/2", 
subangular; 10YR4/3 brown; soft; wet. 

(3.7' - 5.4') CLAY (CL); little Silt; little Gravel, 1/4" - 1/2", 
subrounded; 10YR4/3 brown, 2.5Y5/1 gray, and little 
10YR8/2 very pale brown; stiff; dry; medium plasticity. 

(5.4' - 13.0') Fine SAND and SILT (SM); trace Gravel, 
1/4", subangular; 10YR5/3 brown; medium dense; 
damp; moist in fine lenses. 

(8.2' - 9.0') Wet. 

Boring terminated at 13.0 ft bgs. 

Analyses 

LL5sb-053-5153-SO 
collected from 0.0' - 1.0' on 
03/03/10 at 1025 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL5sb-053-5154-SO 
collected from 1.0' - 4.0' on 
03/03/10 at 1036 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL5sb-053-5155-SO 
collected from 4.0' - 7.0' on 
03/03/10 at 1040 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 

LL5sb-053-5156-SO 
collected from 7.0' - 13.0' on 
03/03/10 at 1100 for VOCs, 
SVOCs, PCBs, Pesticides, 
Explosives, Propellants, and 
TAL Metals + Hg. 
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1.0'/1.0' 

A 1.6'/3.0' 

3.3'/3.0' 

3.3'/3.0' 

3.7'/3.0' 

B 1.5'/4.0' 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-053 





    
   

   
  

 

       
            

          

   
   

  
  

    

   
  

    
      

  
  

  
       

     
   

 

 
 

 

   

      
     

     

 
      
     

     

 
      
     

     

     
    

    

 

  

   
   

   

           
        

     
    

          
        

          
 
          
        
        

         
      

  

           
       
 

  

         
          

       

         
     

     

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 2" hand auger and triangular subsample 
procedure for explosives as presented in 4.5.2.1.1 of the Facility-Wide SAP. 

Start Date : 03/08/10; 1140 
End Date : 03/08/10; 1250 
Northing Coord. : 554378.00 
Easting Coord. : 2354765.00 
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 
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Description Analyses 

LL5sb-054-5157-SO 
collected from 0.0' - 1.0' on 
03/08/10 at 1145 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-054-5158-SO 
collected from 1.0' - 4.0' on 
03/08/10 at 1215 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-054-5159-SO 
collected from 4.0' - 7.0' on 
03/08/10 at 1233 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-054-5160-SO 
collected from 7.0' - 13.0' on 
03/08/10 at 1250 for TAL 
Metals + Hg, Explosives, and 
PAHs. 
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2.35'/3.0' 

3.1'/3.0' 

3.0'/3.0' 
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RVAAP-39 
Load Line 5 
LL5sb-054 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

ML 

CL 

ML 

GP 

SW 

(0.0' - 0.25') SILT (ML); little Clay; 10YR3/3 dark brown; very 
soft; moist (from surface snow melt); low plasticity; 
significant grassy organics and roots throughout. 
Clay content increases with depth. 

(0.25' - 7.9') CLAY (CL); some Silt; 10YR5/1 gray mottled 
7.5YR5/8 strong brown and trace 10YR4/3 brown; medium 
stiff; damp until 1.5' then dry; medium plasticity; some roots 
until 0.75'. 
(2.5' - 5.2') Clay is mainly 10YR4/6 strong yellowish brown 
with some gray 10YR5/1 and black mottling; dry; crumblier. 
(3.5' - 5.2') Trace Gravel, 1/2" - 3/4", subangular. 

(5.2' -7.9') Clay is 10YR5/4 yellowish brown with little 
2.5Y8/1 white; stiff; trace Gravel, <1/4", subangular. 

7.6' Sandstone fragments. 

(7.9' - 11.0') SILT (ML); some fine to very fine grained 
Sand; trace Gravel; 10YR5/4 yellowish brown; medium 
dense; damp. 

10' Sandstone fragments. 

(11.0' - 12.8') GRAVEL and medium to coarse grained 
SAND (GP); some quartzose Gravel from 11.75' - 12.8'; 
2.5YR3/4 dark reddish brown; loose; dry; crumbly; 
nonplastic. 

(12.8' - 13.0') Medium grained SAND (SW); little subrounded 
Gravel; 10YR4/3 brown; loose; damp; 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. 
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 : 03/03/10; 0845 
End Date : 03/03/10; 0955 
Northing Coord. : 554225.0531 
Easting Coord. : 2354529.7550 
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 

LL5sb-055-5161-SO 
collected from 0.0' - 1.0' on 
03/03/10 at 0907 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-055-5162-SO and 
MS/MSD collected from 1.0' 
4.0' on 03/03/10 at 0930 for 
TAL Metals + Hg, Explosives, 
and PAHs. 

LL5sb-055-5163-SO 
collected from 4.0' - 7.0' on 
03/03/10 at 0941 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-055-5164-SO 
collected from 7.0' - 13.0' on 
03/03/10 at 0955 for TAL 
Metals + Hg, Explosives, and 
PAHs. 
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3.0'/3.0' 

3.6'/3.0' 

3.4'/3.0' 
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Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-055 

ML 

CL 

CL 

SM 

(0.0' - 0.5') SILT (ML); little medium grained Sand; trace 1/2" 
Gravel; 10YR3/1 very dark gray and 5YR5/3 reddish brown; 
very soft; moist; organics throughout. 
Increasing clay content with depth. 

(0.5' - 2.0') CLAY (CL); little Silt; little medium grained Sand; 
5YR5/3 reddish brown until 1.0' then 7.5YR4/6 strong 
brown, 2.5Y5/1 gray, and trace 10YR4/3 brown; medium 
stiff; dry; medium plasticity. 
(2.0' - 9.1') CLAY (CL); little Silt; little Gravel, 1/4" - 1/2", 
subrounded; 10YR4/3 brown, 2.5Y5/1 gray, and little 
10YR8/2 very pale brown; stiff; dry; medium plasticity. 

(4.5' - 9.1') Color is 10YR4/3 brown. 

(8.1' - 8.2') Subangular Gravel. 

(9.1' - 13.0') SILT and very fine grained SAND (SM); trace 
Gravel, 1/4" - 1/2", subrounded; 10YR4/3 brown; medium 
dense; dry. 

(11.8' - 13.0') Dense. 

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. 

Start Date : 03/03/10; 1430 
End Date : 03/03/10; 1555 
Northing Coord. : 554025.00 
Easting Coord. : 2354740.00 
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 
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Description Analyses 

LL5sb-056-5165-SO 
collected from 0.0' - 1.0' on 
03/03/10 at 1440 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-056-5166-SO 
collected from 1.0' - 4.0' on 
03/03/10 at 1500 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-056-5167-SO and 
MS/MSD collected from 4.0' 
7.0' on 03/03/10 at 1505 for 
TAL Metals + Hg, Explosives, 
and PAHs. 

LL5sb-056-5168-SO 
collected from 7.0' - 13.0' on 
03/03/10 at 1513 for TAL 
Metals + Hg, Explosives, and 
PAHs. 
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3.2'/3.0' 

3.0'/3.0' 

2.6'/3.0' 

C
ol

le
ct

io
n 

In
te

rv
al

Comments 

Soil Color Chart 
Munsell 2000 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-056 

ML 

CL 

SM 

SW 

(0.0' - 0.3') SILT (ML); some Clay; 10YR3/1 very dark gray; 
very soft; moist; organics throughout. 
(0.3' - 5.4') CLAY (CL); little Silt; 7.5YR4/6 strong brown, 
2.5YR5/1 gray, and trace 10YR4/3 brown; medium stiff; dry; 
medium plasticity. 

(2.0' -5.4') Color is 10YR5/4 yellowish brown with little 
10YR8/2 very pale brown and 2.5Y5/1 gray. 

(5.4') Medium grained Sand lens. 
(5.4' - 11.9') Very fine grained SAND and SILT (SM); little 
Clay; trace 1/4" Gravel; 10YR4/3 brown; medium dense; 
moist from 5.4' - 5.8' then dry. 

(8.5' - 8.6') Medium grained Sand seam; moist. 
(8.6' - 11.9') Increased gravel content. 

(11.9' - 13.0') Medium to fine grained SAND (SW); little 
Gravel; 10YR4/3 brown; medium dense; 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. 
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 : 03/08/10; 1515 
End Date : 03/08/10; 1650 
Northing Coord. : 553803.18 
Easting Coord. : 2354855.33 
Total Depth of Boring : 3.8' 

Drilling Company : SAIC 
Driller : Emily Cunningham 
Designation of Drill : NA 
Type of Drill Rig : NA 
Geologist : Emily Cunningham 
Oversight Company : SAIC 
Borehole Diameter : 3" 
Sampling Equipment : 3" Hand Auger 
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Description 

(0.0' - 1.0') Clayey SILT (MH); some Gravel; little Sand; 
10YR5/1 gray with 10YR5/3 brown mottling; moist; medium 
to low plasticity; some organics. 

(1.0' - 3.8') Silty CLAY (CL); some Gravel; 10YR5/1 gray 
with 10YR5/6 yellowish brown mottling; medium stiff; moist 
to wet; low plasticity; trace organics (roots). 

Boring terminated at 3.8 ft bgs. Hand Auger Refusal. 

Analyses 

R
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y 

1.0'/1.0' 

2.8'/2.8' 

C
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Comments 

Soil Color Chart 
Munsell 1994 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-057 

LL5sb-057-5169-SO 
collected from 0.0' - 1.0' on 
03/08/10 at 1525 for TAL 
Metals + Hg, Explosives, and 
PAHs. 

LL5sb-057-5170-SO 
collected from 1.0' - 3.8' on 
03/08/10 at 1625 for TAL 
Metals + Hg, Explosives, and 
PAHs. 





    
   

   
  

 

       
             

          
       

   
   

  
  

    

  
  

   
    

  
  

  
    

 

 
 

 

   

          
           

   

          
          
  

   

        

 

   
   

   

  

 
      
     

     

 
      
     

     

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 : 03/08/10; 1515 
End Date : 03/08/10; 1615 
Northing Coord. : 554176.74 
Easting Coord. : 2355246.80 
Total Depth of Boring : 4.0' 

Drilling Company : SAIC 
Driller : Ryan Laurich 
Designation of Drill : NA 
Type of Drill Rig : NA 
Geologist : Ryan Laurich 
Oversight Company : SAIC 
Borehole Diameter : 3" 
Sampling Equipment : 3" Hand Auger 
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Description 

(0.0' - 1.0') Silty CLAY (CL); some fine grained Sand; 
10YR3/2 very dark grayish brown; very soft; moist to wet; 
low plasticity; some organics. 

(1.0' - 3.9') Silty CLAY (CL); some fine grained Sand; 
10YR5/6 yellowish brown; soft to firm; damp to moist; low 
plasticity; trace organics. 

(3.9' - 4.0') Wet. 

Boring terminated at 4.0 ft bgs. Hand Auger Refusal. 

Analyses 

R
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1.0'/1.0' 

3.0'/3.0' 

C
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Comments 

Soil Color Chart 
Munsell 1994 Rev. Ed. 

Coordinate System: NAD 83 

RVAAP-39 
Load Line 5 
LL5sb-058 

LL5sb-058-5173-SO 
collected from 0.0' - 1.0' on 
03/08/10 at 1515 for TAL 
Metals + Hg; Explosives and 
PAHs. 

LL5sb-058-5174-SO 
collected from 0.0' - 1.0' on 
03/08/10 at 1615 for TAL 
Metals + Hg; Explosives and 
PAHs. 



 SURFACE WATER AND SEDIMENT SAMPLES
 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK.
 













 

 

THIS PAGE INTENTIONALLY LEFT BLANK.
 



 
 AUGUST 2012 SAMPLING
 

27



 

 


 THIS PAGE INTENTIONALLY LEFT BLANK.
 

28





THIS PAGE INTENTIONALLY LEFT BLANK. 

  


	MAIN TEXT 
	APPENDIX A. Field Sampling Logs
	Discrete Surface Soil Samples
	ISM Surface Soil Samples
	Soil Boring Samples
	Surface Water and Sediment Samples
	August 2012 Sampling

	APPENDIX B QA SUMMARY
	APPENDIX C DATA QC SUMMARY
	APPENDIX D LAB RESULTS AND COCS
	APPENDIX E ERA INFO. AND DATA
	APPENDIX F IDW MANAGEMENT REPORTS
	APPENDIX G HHRA TABLES
	APPENDIX H ERA INFO. AND DATA
	APPENDIX I PBA08 RI SUMMARY
	APPENDIX J OHIO EPA COMMENTS



