
  

 
 

 
 

 

 

 

 


 
















 


 


 

 


 






 














 

Draft Phase II Remedial Investigation Study for
 
RVAAP-03 Open Demolition Area #1 


Ravenna Army Ammunition Plant 

Ravenna, Ohio 


Prepared by: 

Shaw Environmental & Infrastructure, Inc. 


(A CB&I Company) 

150 Royall Street
 

Canton, Massachusetts 02021
 

January 31, 2016 

Revised and Updated by:
 
U.S. Army Corps of Engineers
 

Louisville District
 
600 Martin Luther King, Jr. Place 


Louisville, Kentucky 40202 

Revised and Updated for:
 

Prepared for: 

National Guard Bureau 

Army National Guard 

(ARNG-ILE Cleanup) 


111 South George Mason Drive 

Arlington, Virginia 22204-1373
 



Standard Form 298 (Rev. 8/98) 

REPORT DOCUMENTATION PAGE 

Prescribed by ANSI Std. Z39.18 

Form Approved 
OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any 
penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To) 

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

6. AUTHOR(S) 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S) 

11. SPONSOR/MONITOR'S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 
a. REPORT b. ABSTRACT c. THIS PAGE 

17. LIMITATION OF 
ABSTRACT 

18. NUMBER 
OF 
PAGES 

19a. NAME OF RESPONSIBLE PERSON 

19b. TELEPHONE NUMBER (Include area code) 



 

 

 

 


DISCLAIMER STATEMENT 


This report is a work prepared for the United States Government by Shaw Environmental & 
Infrastructure, Inc. and updated/revised by the United States Army Corps of Engineers, 
Louisville District. In no event shall either the United States Government or the United States 
Army Corps of Engineers have any responsibility or liability for any consequences of any use, 
misuse, inability to use, or reliance on the information contained herein, nor does either warrant 
or otherwise represent in any way the accuracy, adequacy, efficacy, or applicability of the 
contents hereof. 



 

 
 

  
     

 

 
 

  
     

 

 
  

  
 

 

 






CONTRACTOR’S STATEMENT OF INDEPENDENT TECHNICAL 

REVIEW* 


Notice is hereby given that an independent technical review has been conducted that is 
appropriate to the level of risk and complexity inherent in the project. During the independent 
technical review, compliance with established policy, principles, and procedures, utilizing 
justified and valid assumptions, was verified. This included review of data quality objectives; 
technical assumptions; methods, procedures and materials to be used; the appropriateness of data 
used and level of data obtained; and reasonableness of the results, including whether the product 
meets customer’s needs consistent with law and existing Corps policy. 

Reviewed/Approved 
by: Date: September 2013 

David Cobb 
Project/Program Manager 

Reviewed/Approved 
by: Date: September 2013 

David Crispo, P.E. 
Technical/Regulatory Lead 

Prepared/Approved by: Date: September 2013 
Andrea E. Steele 
Environmental Scientist 

*Contractor Signatures on this page are only applicable to the Draft document submitted to 
the United States Army Corps of Engineers, Louisville District (USACE) in September 2013. 
The Contractor did not review revisions and updates made by USACE in this current 
document and should not held accountable for any such revisions they were not able to 
review. 



 
 

 
 

 
 

 
  

 
 

Revised and Updated by: 
 
 
U.S. Army Corps of Engineers
 
  

Louisville District 


600 Martin Luther King, Jr. Place 



Louisville, Kentucky 40202 


 

Revised and Updated for:  
National Guard Bureau 


Army National Guard  


(ARNG-ILE Cleanup) 



111 South George Mason Drive 


Arlington, Virginia 22204-1373 
 
 

 

















 


 


 

Draft Phase II Remedial Investigation Study for 
RVAAP-03 Open Demolition Area #1 


Ravenna Army Ammunition Plant 

Ravenna, Ohio 


Prepared by: 

Shaw Environmental & Infrastructure, Inc. 


(A CB&I Company) 

150 Royall Street
 

Canton, Massachusetts 02021
 

January 31, 2016
 

January 2016 



 

    
  
  
  
  
  
  

 

 
 

 

 

 
 

 

 

Document Distribution 

Number of Number of 
Name/Organization Printed Copies Electronic Copies 
Ohio EPA—Northeast District Office 1 2 
Ohio EPA—Central District Office DERR 0 1 
ARNG Directorate Program Manager 0 1 
ARNG Restoration Project Manager 0 1 
OHARNG/Camp Ravenna 1 0 
USACE—Louisville District 0 1 
RVAAP Administrative Records Manager— 2 2 
Vista Sciences 

Ohio EPA—Ohio Environmental Protection Agency 
DEER—Division of Environmental Response and Remediation 
ARNG—Army National Guard 
OHARNG—Ohio Army National Guard 
RVAAP—Ravenna Army Ammunition Plant 
USACE—U.S. Army Corps of Engineers 



  
  

 

 

 






Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

1 Table of Contents 

2 
3 
4 
5 
6 


7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

List of Figures........................................................................................................................... v 
 
 
List of Tables ...........................................................................................................................vi
 
  
List of Appendices................................................................................................................ viii 
 
 
Acronyms and Abbreviations ..................................................................................................i
 
  
 
Executive Summary ................................................................................................................. 1
  
 
1.0  Project Description ................................................................................................... 1-1
 
  

1.1 Introduction ................................................................................................................... 1-1 


1.2 Purpose .......................................................................................................................... 1-2 


1.3 Scope ............................................................................................................................. 1-3 


1.4 Report Organization ......................................................................................................1-4 
 
 

2.0  Background ............................................................................................................... 2-1
 
  
2.1 General Facility Site Description ..................................................................................2-1 



2.1.1 RVAAP Operational History and Mission .......................................................2-1 


2.1.2 Demography  and Land Use ..............................................................................2-2 



2.2 ODA1 Site Description .................................................................................................2-3 
 
 
2.3 ODA1 Operational History ...........................................................................................2-4 


2.4 Previous Investigations at ODA1  ..................................................................................2-4 



2.4.1  United States Army Center for Health Promotion and Preventive Medicine 


Relative Risk Site Evaluation ...........................................................................2-4 



2.4.2 Water Quality Surveillance Program ...............................................................2-5 


2.4.3 Phase I RI .........................................................................................................2-5 



2.4.3.1 Phase I RI Results ..............................................................................2-5 


2.4.3.2 Conclusions........................................................................................2-8 



2.4.4 MEC Debris Removal and IRA ........................................................................2-8 


2.4.4.1 Results................................................................................................2-8 



2.4.5 Final DQO Report ............................................................................................2-9 


2.4.5.1 Surface Soil Samples .......................................................................2-10 


2.4.5.2 Summary  of Results for Surface Samples ........................................2-10 


2.4.5.3 Post IRA Phase I RI Subsurface Soil Samples.................................2-11 


2.4.5.4 Summary of Results for Post IRA Phase I RI Subsurface Samples . 2-11 


2.4.5.5 Post IRA Subsurface Soil Sample ....................................................2-11 


2.4.5.6 Summary of Results for IRA Subsurface Samples ..........................2-11 


2.4.5.7 Conclusions......................................................................................2-12 



2.4.6 Geophysical Survey Investigation ..................................................................2-13 


2.4.6.1 Geophysical Results .........................................................................2-14 


2.4.6.2 Geophysical Conclusions .................................................................2-15 



3.0  Environmental Setting.............................................................................................. 3-1
 
  
3.1 RVAAP and Camp Ravenna Physiographic Location ..................................................3-1 


3.2 Climate .......................................................................................................................... 3-1 


3.3 Topography ................................................................................................................... 3-2 


3.4 Hydrology ...................................................................................................................... 3-2 


3.5 Soils and Geology ......................................................................................................... 3-2 
 
 

3.5.1 Soils..................................................................................................................3-3 
 
 
3.5.2 Regional Geology .............................................................................................3-3 


3.5.3 Geologic Setting of ODA1 ...............................................................................3-4 



3.6 Hydrogeology ................................................................................................................ 3-4 



Revised Version 2.0 i Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

  

 






Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

3.6.1 Regional Hydrogeology ...................................................................................3-4 


3.6.2 Hydrogeologic Setting of ODA1 ......................................................................3-5 



3.7 Potential Receptors ........................................................................................................ 3-6 


3.7.1 Human Receptors .............................................................................................3-6 


3.7.2 Ecological Receptors ........................................................................................3-6 



3.8 Conceptual Site Model ..................................................................................................3-7 


3.8.1 Surface Soils .....................................................................................................3-7 


3.8.2 Subsurface Soils ...............................................................................................3-8 


3.8.3 Sediment/Surface Water ...................................................................................3-8 


3.8.4 Groundwater .....................................................................................................3-8 


3.8.5 Potential Chemicals of Interest .........................................................................3-9 


3.8.6 Potential Receptors ...........................................................................................3-9 



4.0  Study Area Investigation.......................................................................................... 4-8
 
  
4.1 Presampling Activities ..................................................................................................4-8 



4.1.1 MEC Avoidance ...............................................................................................4-8 


4.1.2 Vegetation Clearing ..........................................................................................4-8 


4.1.3 Utility  Clearance ..............................................................................................4-9 


4.1.4 Staking Sample Locations ................................................................................4-9 


4.1.5 Establish Work Zones and Decontamination Area ..........................................4-9 



4.2 RI Field Investigation.................................................................................................... 4-9 
 
 
4.2.1 Surface Soil Sampling ....................................................................................4-10 



4.2.1.1 ISM Approach ..................................................................................4-10 


4.2.2 Discrete VOC Surface Soil Samples ..............................................................4-11 


4.2.3 Subsurface Soil Sampling ..............................................................................4-12 



4.2.3.1 Modified Incremental Sampling Approach ......................................4-12 


4.2.4 Discrete VOC Subsurface Soil Samples.........................................................4-12 


4.2.5 Chromium  Speciation .....................................................................................4-13 



4.3 Deviations from the Work Plan ...................................................................................4-14 


4.3.1 Sample Collection for Laboratory Chemical Analyses ..................................4-14 


4.3.2 Field QC Sampling Procedures ......................................................................4-15 


4.3.3 Decontamination Procedures ..........................................................................4-15 


4.3.4 Site Survey  .....................................................................................................4-15 



5.0  Nature and Extent of Contamination.................................................................... 5-18
 
  
5.1 Data Evaluation Method..............................................................................................5-18 



5.1.1 Definition of Aggregates ................................................................................5-18 


5.1.2 Data Verification ............................................................................................5-19 


5.1.3 Data Reduction and Screening .......................................................................5-20 



5.1.3.1 Frequency  of Detection ....................................................................5-20 


5.1.3.2 Facility Wide Background Screen  ...................................................5-21 


5.1.3.3 Essential Nutrient Screen .................................................................5-21 



5.1.4 Data Presentation ............................................................................................5-21 


5.1.5 Data Use Evaluation.......................................................................................5-22 



5.2 Chromium  Speciation ..................................................................................................5-23 
 
 
5.3 Contaminant Nature and Extent in Surface Soil ..........................................................5-23 



5.3.1 Explosives and Propellants .............................................................................5-24 


5.3.2 Inorganics .......................................................................................................5-24 


5.3.3 Semivolatile Organic Compounds ..................................................................5-25 


5.3.4 Volatile Organic Compounds, Pesticides, and Polychlorinated Biphenyls ....5-26 



5.4 Contaminant Nature and Extent in Subsurface Soil ....................................................5-26 


5.4.1 Explosives and Propellants .............................................................................5-27 


5.4.2 Inorganics .......................................................................................................5-27 



Revised Version 2.0 ii Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  

 

  
  

 






Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

5.4.3 Semivolatile Organic Compounds ..................................................................5-29 


5.4.4 Volatile Organic Compounds, Pesticides, and Polychlorinated Biphenyls ....5-29 



5.5 Summary of Nature and Extent of Contamination ......................................................5-30 


5.5.1 Surface Soil ....................................................................................................5-30 


5.5.2 Subsurface Soils .............................................................................................5-30 



6.0  Contaminant Fate and Transport ........................................................................... 6-1 
 
 
6.1 Identification of SRCs ...................................................................................................6-2 
 
 

6.1.1 Surface Soil ......................................................................................................6-2 


6.1.2 Subsurface Soil .................................................................................................6-3 



6.2 Physical and Chemical Properties of SRCs ...................................................................6-3 


6.2.1 Chemical Properties Affecting Fate and Transport ..........................................6-4 



6.2.1.1 Soil-Water Partition Coefficient for Organic Chemicals ...................6-4 


6.2.1.2 Retardation Factor ..............................................................................6-5 


6.2.1.3 Soil-Water Partition Coefficient for Inorganic Chemicals .................6-5 


6.2.1.4 Water Solubility (S)  ...........................................................................6-5 


6.2.1.5 Henry’s Law Constant .......................................................................6-5 



6.2.2 Media Properties Affecting Fate and Transport  ...............................................6-6 


6.2.2.1 Groundwater Flow Direction .............................................................6-6 


6.2.2.2 Aquifer Parameters ............................................................................6-6 


6.2.2.3 Infiltration Rate ..................................................................................6-6 


6.2.2.4 Soil Moisture Content  ........................................................................6-6 



6.3 Biodegradation .............................................................................................................. 6-6 


6.4 Transformation of Explosives .......................................................................................6-7 


6.5 Conceptual Model for Fate and Transport .....................................................................6-8 



6.5.1 Contamination Sources.....................................................................................6-8 


6.5.2 Hydrogeologic  Setting ......................................................................................6-9 


6.5.3 Contaminant Release Mechanism and Migration Pathways  ..........................6-10 


6.5.4 Water Budget ..................................................................................................6-11 


6.5.5 Natural Attenuation of SRCs ..........................................................................6-12 



6.6 Soil Leachability  Analysis ...........................................................................................6-12 
 
 
6.6.1 Soil Screening Analysis..................................................................................6-13 



6.6.1.1 Identification of SRCs......................................................................6-13 


6.6.1.2 Development of Initial CMCOPCs ..................................................6-13 


6.6.1.3 Refinement of Initial CMCOPCs.....................................................6-14 


6.6.1.4 Limitations and Assumptions of Soil Screening Analysis ...............6-15 



6.7 Fate and Transport Modeling ......................................................................................6-16 


6.7.1 Travel Time  Analysis .....................................................................................6-16 


6.7.2 Seasonal Soil Compartment Modeling ...........................................................6-17 



6.7.2.1 Climate Data ....................................................................................6-19 


6.7.2.2 Chemical Data ..................................................................................6-19 


6.7.2.3 Soil Data ...........................................................................................6-19 


6.7.2.4 Source Terms ...................................................................................6-19 


6.7.2.5 Application Data ..............................................................................6-20 


6.7.2.6 Seasonal Soil Compartment Modeling Results ................................6-20 



6.7.3 Limitations and Assumptions .........................................................................6-20 


6.8 Summary and Conclusions ..........................................................................................6-21 



7.0  Human Health Risk Assessment.............................................................................. 7-1
 
  
7.1 Data Considered in the HHRA......................................................................................7-2 


7.2 COPC Identification ......................................................................................................7-3 
 
 

7.2.1 COPCs in Surface Soil  .....................................................................................7-6 


7.2.2 COPCs in Subsurface Soil ................................................................................7-6 



Revised Version 2.0 iii Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

  

 






Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 



7.3 COC Evaluation ............................................................................................................ 7-6 
 
 
7.3.1 RSL Identification ............................................................................................7-7 


7.3.2 EPC Development ............................................................................................7-8 


7.3.3 Comparison of EPCs to RSLs ..........................................................................7-8 


7.3.4 COCs in Surface Soil .......................................................................................7-9 


7.3.5 COCs in Subsurface Soil ..................................................................................7-9 



7.4 Uncertainty  Assessment ................................................................................................7-9 
 
 
8.0  Screening-Level Ecological Risk Assessment ......................................................... 8-1
 
  

8.1 Introduction ................................................................................................................... 8-1 


8.2 Problem  Formulation .....................................................................................................8-2 


8.3 Facility  Description and Location .................................................................................8-2 


8.4 Ecological Site Description ...........................................................................................8-3 
 
 

8.4.1 Special Interest Areas and Sensitive Areas ......................................................8-3 


8.4.2 Wetlands and Vegetation..................................................................................8-3 


8.4.3 Animal Populations ..........................................................................................8-4 


8.4.4 Threatened and Endangered Species Information............................................8-4 


8.4.5 Selection of EUs...............................................................................................8-4 



8.5 Selection of COPCs.......................................................................................................8-5 
 
 
8.5.1 Data Organization ............................................................................................8-6 


8.5.2 Data Evaluation ................................................................................................8-6 


8.5.3 Media Evaluation .............................................................................................8-7 


8.5.4 COPEC Selection Criteria ................................................................................8-7 



8.5.4.1 Comparison to Ecological Screening Values .....................................8-7 


8.5.4.2 Essential Nutrients .............................................................................8-7 


8.5.4.3 Persistent, Bioaccumulative, and Toxic Pollutants ............................8-8 



8.5.5 Summary  of COPEC Selection ........................................................................8-8 


8.5.5.1 Soil COPEC Selection .......................................................................8-9 


8.5.5.2 COPEC Selection Conclusions ........................................................8-10 



8.6 Ecological CSM ..........................................................................................................8-10 


8.6.1 Contamination Source ....................................................................................8-10 


8.6.2 Source Medium ..............................................................................................8-10 


8.6.3 Transport Mechanisms  ...................................................................................8-11 


8.6.4 Exposure Media ..............................................................................................8-11 


8.6.5 Exposure Routes .............................................................................................8-11 



8.7 Ecological Receptors ...................................................................................................8-12 
 
 
8.7.1 Selection of Site-Specific Ecological Receptor Species ................................8-12 


8.7.2 Relevant and Complete Exposure Pathways  ..................................................8-15 



8.8 Ecological Endpoint (Assessment and Measurement) Identification ..........................8-15 


8.9 Level II Screening Weight of Evidence Discussion ....................................................8-18 



8.9.1 Weight of Evidence Discussion for Discrete Soil Samples ............................8-19 


8.9.2 Weight of Evidence Discussion for ISM Soil Samples ..................................8-20 



8.10 Level II Screening Recommendations .........................................................................8-21 


9.0  RI Summary, Conclusions, and Recommendations ............................................... 9-1
 
  

9.1 Summary of the Phase II RI Findings ...........................................................................9-1 


9.2 RI Conclusions and Recommendations .........................................................................9-1 



10.0  References ................................................................................................................ 10-1
 
  

Revised Version 2.0 iv Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

 
 






1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

List of Figures 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 



Figure 1-1  Former RVAAP Installation Location Map ................................................................1-5 
 
 
Figure 1-2  Former RVAAP Facility  Map .....................................................................................1-6 
 
 
Figure 2-1  Site Boundaries on Aerial Photograph ........................................................................2-1 
 
 
Figure 2-2  Site Features on Aerial Photograph ............................................................................2-2 
 
 
Figure 2-3  Phase I RI Surface Water, Sediment, and Groundwater Sample Locations ...............2-3 
 
 
Figure 2-4  Phase I RI Distribution of Human Health Inorganic COPCs in Surface Soil .............2-4 
 
 
Figure 2-5  Phase I RI Distribution of Human Health Explosives COPCs in Surface Soil ...........2-5 
 
 
Figure 2-6  Phase I RI Distribution of Human Health Inorganic COPCs in Subsurface Soil .......2-6 
 
 
Figure 2-7  Phase I RI Distribution of Human Health Explosives COPCs in Subsurface Soil .....2-7 
 
 
Figure 2-8  IRA Grid Layout & Phase I RI Soil Sample Locations Overlay ................................2-8 
 
 
Figure 2-9  Identified Surface Soil COPCs Post Phase I RI & IRA ..............................................2-9 
 
 
Figure 2-10  Identified Subsurface Soil COCs and COPCs Post Phase I RI & IRA .....................2-10 
 
 
Figure 2-11a  Geophysical Investigation Boundary Sensitive Color Scale .....................................2-11 
 
 
Figure 3-1 Topography................................................................................................................. 3-1 
 
 
Figure 3-2  Surface Water Drainage Features ...............................................................................3-2 
 
 
Figure 3-3  Soil Types ................................................................................................................... 3-3 
 
 
Figure 3-4 Bedrock Geology ........................................................................................................ 3-4 
 
 
Figure 4-1  Systematic Random Sampling ..................................................................................4-16 
 
 
Figure 4-2  Incremental Sampling Method Decision Units for Phase II RI  ................................4-17 
 
 
Figure 5-1  Process to Identify Chemicals of Potential Concern at the former RVAAP .............5-32 
 
 
Figure 5-2  Con. Explosive & Propellant Max Detects & SRCs in 

 

Surface Soil (0–1 ft. bgs)  ..........................................................................................5-33 
 
 
Figure 5-3  Con. of Inorganics Max Detects & SRCs in Surface Soil (0–1 ft. bgs) ....................5-34 
 
 
Figure 5-4  Con. of Organics (Pesticides, SVOCs, & VOCs) Max Detects & SRCs
 
  

in Surface Soil (0–1 ft. bgs) ......................................................................................5-35 
 
 
Figure 5-5  Concentrations of Explosive & Propellant Max Detects & SRCs in Subsurface Soil 



(1–4 ft. bgs) ...............................................................................................................5-36 
 
 
Figure 5-6  Con. of Explosive & Propellant Max Detects & SRCs in Subsurface Soil  



(4–8 ft. bgs) ...............................................................................................................5-37 
 
 
Figure 5-7  Con. of Inorganic Max Detects & SRCs in Subsurface Soil (1–4 ft. bgs) ................5-38 
 
 
Figure 5-8  Con. of Inorganic Max Detects & SRCs in Subsurface Soil (4–8 ft. bgs) ................5-39 
 
 
Figure 5-9  Con. of Inorganic Max Detects & SRCs in Subsurface Soil (8–12 ft. bgs) ..............5-40 
 
 
Figure 5-10  Con.of Inorganic Max Detects & SRCs in Subsurface Soil (12–16 ft. bgs) .............5-41 
 
 
Figure 5-11  Con. of Organic (Pesticides, SVOCs, & VOCs) Max Detects & SRCs in Subsurface 



Soil (1–4 ft. bgs) .......................................................................................................5-42 
 
 
Figure 5-12  RVAAP-03 Open Demolition Area #1 Concentrations of Organic (Pesticides, SVOCs, 



& VOCs) Max Detects & SRCs in Subsurface Soil (4–8 ft. bgs) .............................5-43 
 
 
Figure 5-13  RVAAP-03 Open Demolition Area #1 Concentrations of Organic (Pesticides, SVOCs, 



& VOCs) Max Detects & SRCs in Subsurface Soil (8–12 ft. bgs) ...........................5-44 
 
 
Figure 6-1  Contaminant Migration Conceptual Model ..............................................................6-23 
 
 
Figure 8-1  Conceptual Site Model for Level II Screening .........................................................8-23 
 
 
Figure 8-2  Preliminary  Conceptual Site Model for Level III Baseline ......................................8-24 



Revised Version 2.0 v Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

 
 






1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

List of Tables 

2 
3 

4 
5 

6 
7 

8 
9 


10 

11 
12 

13 
14 

15 

16 
17 

18 

19 
20 

21 

22 
23 

24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
34 

35 
36 

37 
38 

39 
40 

41 
42 

43 
44 

45 
46 

47 
48 


Table 2-1 
  Summary of COPCs for ODA1 Identified from the 2009 DQO Report  Open 


Demolition Area #1 Ravenna Army Ammunition Plant, Ravenna, Ohio .................2-13 
 
 

Table 3-1 
  Camp Ravenna Rare Species List Open Demolition Area #1 Ravenna Army
 
  
Ammunition Plant, Ravenna, Ohio .............................................................................3-5 
 
 

Table 5-1 
  ODA1 2010 Phase II RI Sample Collection Summary Open Demolition Area #1 


Ravenna Army Ammunition Plant, Ravenna, Ohio ..................................................5-45 
 
 

Table 5-2 
  Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action 


Samples Collected at ODA1 Open Demolition Area #1 Ravenna Army Ammunition 


Plant, Ravenna, Ohio ................................................................................................5-53 
 
 

Table 5-3 
  Chromium Speciation Results Open Demolition Area #1 Ravenna Army Ammunition 


Plant, Ravenna, Ohio ................................................................................................5-58 
 
 

Table 5-4 
  Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 


Phase II RI ISM Samples Open Demolition Area #1 Ravenna Army Ammunition 


Plant, Ravenna, Ohio ................................................................................................5-59 
 
 

Table 5-5 
  Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 1999 


Phase I RI Remaining Discrete Samples Open Demolition Area #1 Ravenna Army
 
  
Ammunition Plant, Ravenna, Ohio ...........................................................................5-68 
 
 

Table 5-6 
  Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 1999 Phase I RI
 
  
Remaining Discrete and 2010 Phase II Samples forOpen Demolition Area #1 


Ravenna Army Ammunition Plant, Ravenna, Ohio ..................................................5-71 
 
 

Table 5-7 
  Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 2000–
 
 
2001 IRA Remaining Confirmatory ISM Samples Open Demolition Area #1 Ravenna 
 
 
Army Ammunition Plant, Ravenna, Ohio ................................................................5-80 
 
 

Table 5-8 
  Detected Analytes in 2010 Phase II RI ISM Surface Soil Samples Open Demolition 


Area #1 Ravenna Army Ammunition Plant, Ravenna, Ohio ....................................5-88 
 
 

Table 5-9 
  Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) Open 


Demolition Area #1 Ravenna Army Ammunition Plant, Ravenna, Ohio .................5-90 
 
 

Table 6-1 
  Lithology and Depth to Water Measured in Boreholes Open Demolition Area #1 


Ravenna Army Ammunition Plant, Ravenna, Ohio ..................................................6-24 
 
 

Table 6-2 
  Input Parameters Used in Travel Time Analysis Open Demolition Area #1 Ravenna 
 
 
Army Ammunition Plant, Ravenna, Ohio ................................................................6-27 
 
 

Table 6-3 
  Soil Property Input Data Used In Seasonal Soil Compartment Model Open 


Demolition Area #1 Ravenna Army Ammunition Plant, Ravenna, Ohio .................6-28 
 
 

Table 6-4 
  Summary of  Seasonal Soil Compartment Modeling Results Open Demolition Area #1 


Ravenna Army Ammunition Plant, Ravenna, Ohio ..................................................6-29 
 
 

Table 7-1 
  Surface Soil (0–1 ft. bgs) Human Health Risk Assessment Data Set for Residential 


Land Use...................................................................................................................7-12 
 
 

Table 7-2 
  Subsurface Soil (1–13 ft. bgs) Human Health Risk Assessment Data Set for 


Residential Land Use ................................................................................................7-14 
 
 

Table 7-3 
  Summary of Screening Results for COPCs in ISM Surface Soil (0–1 foot) for 


Residential Land Use ................................................................................................7-22 
 
 

Table 7-4 
  Summary of Screening Results for COPCs in Discrete Surface Soil (0–1 foot) for 
 
 
Residential Land Use ................................................................................................7-24 
 
 

Table 7-5 
  Summary of Screening Results for COPCs in ISM Subsurface Soil (1–13 feet) for 


Residential Land Use ................................................................................................7-26 
 
 

Table 7-6 
  Summary of Screening Results for COPCs in Discrete Subsurface Soil (1–13 feet) for 


Residential Land Use ................................................................................................7-28 
 
 

Revised Version 2.0 vi Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




 
 

  
  

 

 
  

 
  

  
   

 
    

 
  

 

  
   

 
  

   
  

 
  

  






Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Table 7-7 

Table 7-8 

Table 8-2 

Table 8-3 

Table 8-4 

Table 8-5 

Table 8-6 
Table 8-7 

Table 8-8 
Table 8-9 
Table 9-1 

Summary of COC Evaluation of Noncancer Effects and Cancer Risks in ISM and 
Discrete Surface Soil (0-1 ft. bgs) for Unrestricted (Residential) Land Use ............ 7-30 
Summary of COC Evaluation of Noncancer Effects and Cancer Risks in ISM and 
Discrete Sub-surface Soil (1-13 ft. bgs) for Unrestricted (Residential) Land Use ... 7-31 
Statistical Summary and Determination of COPECs for Discrete Surface Soil Samples 
(0–1 ft bgs)................................................................................................................ 8-27 
Statistical Summary and Determination of COPECs for ISM Surface Soil Samples (0– 
1 ft bgs) .....................................................................................................................8-28 
Number of COPECs Identified for ISM Surface Soil Samples (0–1 ft bgs) Open 
Demolition Area #1 Ravenna Army Ammunition Plant, Ravenna, Ohio ................. 8-30 
Management Goals, Ecological Assessment Endpoints, Measures of Effect, and 
Decision Rules Identified for the Open Demolition Area #1 During the Level II 
Screening ..................................................................................................................8-31 

 Concentrations of COPECs in Discrete Surface Soil Samples (0–1 ft bgs) ............. 8-33 
Summary of Hazard Quotients for COPECs in Discrete Surface Soil Samples (0–1 ft 
bgs) ........................................................................................................................... 8-36 

 Concentrations of COPECs in ISM Surface Soil Sample Units (0–1 ft bgs)............ 8-39 
 Summary of HQs for COPECs in ISM Soil Sample Units (0–1 ft bgs)  ..................8-40 
Conclusions and Recommendations for ODA1 Phase II Remedial Investigation, 
Unrestricted (Residential) Land Use Open Demolition Area #1 Ravenna Army 
Ammunition Plant, Ravenna, Ohio ............................................................................. 9-3 

Revised Version 2.0 vii Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

 

 

 
  
 
  

 
 
 
  

 
  

 




 




 


 






 






List of Appendices 
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E 
Appendix F
Appendix G
Appendix H
Appendix I
Appendix J

 Boring Logs 
 Quality Assurance Summary Report 
 Analytical Results 
 Data Validation Summary 
 USACE Data Validation Report and Chemical Data Usability Assessment 
Fate and Transport Tables 

 Human Health Risk Assessment Tables 
 Screening-Level Ecological Risk Assessment Tables 
 Investigation-Derived Waste Report 
 Photograph Log 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Revised Version 2.0 viii Contract No. W912QR-08-D-0013 

January 2016 Delivery Order 0002 




  
  

 

 

 

 

 
 

 
 

 

 

 

 
 

 

1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

Acronyms and Abbreviations 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

°F 
AMEC 
AOC 
ARARs 
ARNG 
atm-m3/mol 
bgs 
BHC 
BMPs 
BRACD 
BSV 
Camp Ravenna 
CERCLA 

CFR 
CMCOPC 
COC 
COI 
COPC 
COPEC 
CSM 
cy 
DAF 
DERR 
DDD 
DDE 
DDT 
DGM 
DNT 
DOD 
DQO 
EPA 
EPC 
ESA 
ESV 
EU 
FR 
FS 
FSAP 
ft. 
FWCUG 
HAP 

degrees Fahrenheit 
AMEC Earth & Environmental, Inc. 
area of concern 
applicable or relevant and appropriate requirements 
Army National Guard 
atmospheres cubic meters per mole 
below ground surface 
benzene hexachloride 
Best Management Practices 
Base Realignment and Closure Division 
background screening value 
Camp Ravenna Joint Military Training Center 
Comprehensive Environmental Response, Compensation, and 
Liability Act 
Code of Federal Regulations 
contaminant migration chemical of potential concern 
chemical of concern 
chemical of interest 
chemical of potential concern 
chemical of potential ecological concern 
conceptual site model 
cubic yards 
dilution attenuation factor 
Division of Emergency and Remedial Response 
dichlorodiphenyldichloroethane 
dichlorodiphenyldichloroethylene 
dichlorodiphenyltrichloroethane 
digital geophysical mapping 
dinitrotoluene 
U.S. Department of Defense 
data quality objective 
U.S. Environmental Protection Agency 
exposure point concentration 
Endangered Species Act 
Ecological Screening Value 
exposure unit 
Federal Register 
Feasibility Study 
Facility-Wide Sampling and Analysis Plan 
feet 
Facility-Wide Cleanup Goal 
hazardous air pollutant 
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HLC Henry’s Law constant 
HHRA human health risk assessment 
HI hazard index 
HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
HQ hazard quotient 
INRMP Integrated Natural Resources Management Plan 
IRA Interim Removal Action 
IRP Installation Restoration Program 
ISM incremental sampling method 
Kd soil-water partition coefficient 
Koc organic carbon normalized soil-water partition coefficient 
Kow octanol-water partition coefficient 
LDR land disposal restriction 
m meter(s) 
MC munition constituents 
MD munitions debris 
MEC munitions and explosives of concern 
MKM MKM Engineers, Inc. 
mg/kg milligram(s) per kilogram 
MMRP Military Munitions Response Program 
MS matrix spike 
MSD matrix spike duplicate 
msl mean sea level 
NACA National Advisory Committee for Aeronautics 
NCP National Oil and Hazardous Substances Pollution Contingency 

Plan 
NFA no further action 
NPL National Priorities List 
NTA NACA Test Area 
OAC Ohio Administrative Code 
OB/OD open burn/open detonation 
ODA1 Open Demolition Area #1, RVAAP-03 
ODNR Ohio Department of Natural Resources 
OHARNG Ohio Army National Guard 
Ohio EPA Ohio Environmental Protection Agency 
PAH polycyclic aromatic hydrocarbon 
PBT persistent, bioaccumulative, and toxic 
PCB polychlorinated biphenyl 
polytanks polyethylene tanks 
QA quality assurance 
QAPP Quality Assurance Project Plan 
QC quality control 
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RAO remedial action objective 
RCRA Resource Conservation and Recovery Act 
RDX hexahydro-1,3,5-trinitro-1,3,5-triazine 
RG remedial goal 
RGO remedial goal objective 
RI Remedial Investigation 
ROD Record of Decision 
RRSE Relative Risk Site Evaluation 
RSL Regional Screening Level 
RSSL Risk-Based Soil Screening Level 
RVAAP Former Ravenna Army Ammunition Plant 
SAIC Science Applications International Corporation 
SESOIL Seasonal Soil Compartment 
Shaw Shaw Environmental & Infrastructure, Inc. 
SHERP Safety, Health, and Emergency Response Plan 
SLERA screening-level ecological risk assessment 
SRC site-related contaminant 
SSL Soil Screening Level 
SSSL Site-Specific Soil Screening Level 
SVOC semivolatile organic compound 
TAL Target Analyte List 
TBC to be considered 
TC toxicity characteristic 
TCLP toxicity characteristic leaching procedure 
T&E threatened and endangered 
TNT trinitrotoluene 
U.S. United States 
UCL upper confidence limit 
USACE U.S. Army Corps of Engineers 
USACHPPM U.S. Army Center for Health Promotion and Preventative 

Medicine 
USATHMA U.S. Army Toxic and Hazardous Materials Agency 
USC U.S. Code 
UXO unexploded ordnance 
VOC volatile organic compound 
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1 EXECUTIVE SUMMARY 

2 This Phase II Remedial Investigation (RI) was originally prepared by Shaw Environmental & 
3 Infrastructure, Inc. (A CB&I Company) (Shaw) for the United States Army Corps of 
4 Engineers, Louisville District (USACE) under Contract No. W912QR-08-D-0013. Due to 
5 delays in the overall cleanup program at the former Ravenna Army Ammunition Plant 
6 (RVAAP) that were unrelated to Shaw's performance, Shaw could not complete this 
7 document before the Contract ended. Therefore, USACE has revised and completed this 
8 document for submission to the Army National Guard. In addition, the human health risk 
9 assessment originally completed in the RI by Shaw, did not include the modifications to the 

10 human health risk assessment as required in the "Final Technical Memorandum: Land Uses 
11 and Revised Risk 

12 Assessment Process for the Former Ravenna Army Ammunition Plant (Risk Assessment 
13 Technical Memo) (RVAAP Installation Restoration Program, Portage/Trumbull Counties, 
14 Ohio (Army National Guard Directorate, 2014)." Therefore, the human health risk 
15 assessment was updated to account for changes in the Risk Assessment Technical Memo and 
16 the primary work for this RI was unchanged. For example, no new samples were taken by the 
17 USACE. No new laboratory analysis were completed by USACE. Only the human health 
18 risk assessment section of the RI was fully updated and revised by USACE.  

19 This RI defines the extent of contamination in soil, evaluates potential risks to human health 
20 and the environment, and develops and screens remedial action alternatives resulting from 
21 historical operations at Open Demolition Area #1, RVAAP-03 (ODA1) at the former 
22 Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohio. This study does not address 
23 any munitions and explosives of concern (MEC) issues that may remain at ODA1. 

24 Since the AOC is classified as an operational range, this RI only addresses and makes 
25 recommendations for chemicals, including munition constituents - (MC components such as 
26 explosives and propellants) under the IRP. Management and maintenance of MEC at the site 
27 will follow Department of Defense (DOD) safety procedures and policies as they relate to 
28 operational ranges. Use or entry on the AOC will be compliant with DOD safety procedures 
29 and policies and must be preapproved by Camp Ravenna. Since this AOC is an operational 
30 range, MEC issues are not required to be investigated under the Military Munitions Response 
31 Program (MMRP) and will be addressed in the future if the operational range is no longer 
32 used and is closed as directed under DOD Directive 5134.01 and DoD Instruction 4715.7. 
33 Operational Ranges are actively managed by the DOD proponent under range management 
34 and other DOD policies. Management and closure are not relative to the IRP and have 
35 separate Regulations and policies that mandate their use, sustainability, and clearance such as 
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DOD Instruction 3200.16. Additional Army Regulations and policies such as the 
management of natural resources for management of operational ranges exist. Operational 
ranges may pose challenges and considerations of potential hazards similarly to those under 
the IRP, but the DOD has Regulations and policies that fully address these concerns. 

The ODA1, designated as area of concern (AOC) RVAAP-03, is approximately 6 acres in 
size and is located in the southwestern quadrant of the former RVAAP/Camp Ravenna. The 
AOC was in operation from 1941 to 1949, and was primarily used for the thermal destruction 
of munitions, explosives, and related materials by open burning (OB) and open detonation 
(OD) operations. During the late 1940s through the early 1950s, ODA1 was also used as a 
plane storage area for the National Advisory Committee for Aeronautics (NACA) Test Area 
(NTA). 

Under the United States (U.S.) Department of Defense (DOD) IRP, previous environmental 
investigations at ODA1 were conducted in order to characterize the site. Upon completion of 
a Relative Risk Site Evaluation (U.S. Army Center for Health Promotion and Preventative 
Medicine, 1996) and a Water Quality Surveillance Program (U.S. Army Toxic and 
Hazardous Materials Agency, 1980-1992), a 1999 Phase I RI was conducted in order to 
assess the occurrence, distribution, and potential risks from contamination in soil (up to 
8 feet [ft.] below ground surface [bgs]), sediment, surface water, and groundwater at ODA1 
(Science Applications International Corporation [SAIC] (2001a). The Phase I RI identified 
site-related contamination (explosives and metals) in soil and determined that no significant 
impact to sediment, surface water, or groundwater as a result of past operations at ODA1 had 
occurred. The Phase I RI concluded that based upon the future intended use of the site (Ohio 
Army National Guard [OHARNG] military use), a human health risk remained from 
impacted soil and that a human health risk assessment (HHRA) and ecological risk 
assessment be conducted in order to facilitate remedial activities at ODA1. 

In conjunction with the Phase I RI, an MEC debris removal/Interim Removal Action (IRA) 
was performed in 2000–2001 (MKM Engineers, Inc. [MKM], 2004). The objective of the 
removal action at ODA1 was to remove the MEC/munitions debris (MD), and the hazards 
associated with it, to a depth of 4 ft. bgs, and to eliminate the human health exposure to 
environmental chemicals of concern (COCs) (explosives, such as trinitrotoluene [TNT], 
hexahydro-1,3,5-trinitro-1,3,5-triazine [RDX]), dinitrotoluene (DNT), and associated metals 
(i.e., cadmium, chromium, lead, and mercury) identified from the Phase I RI (SAIC, 2001a). 
After the completion of the IRA, confirmatory sampling indicated that surface and 
subsurface soils were still impacted with metal contamination.  

Shaw was contracted to prepare a Data Quality Objectives (DQO) Report (Final Data 
Quality Objectives for the RVAAP-03 Open Demolition Area # 1 Version 1.0 [DQO Report; 
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Shaw, 2009a]) to identify data gaps from past investigations and remedial activities where 
the extent of contamination was not adequately characterized or delineated for the purposes 
of environmental site closure. Prior to the issuance of the DQO Report (Shaw, 2009a), the 
Phase I RI data and IRA confirmatory sample data were screened against the U.S. 
Environmental Protection Agency (EPA) Preliminary Remediation Goals (among other 
general screening criteria). In order to identify potential data gaps, the DQO Report screened 
the remaining Phase I RI sample data (a large portion of the data was no longer applicable, 
since the soil had been subsequently removed and sampled during the IRA) and IRA 
confirmatory sample data against the former RVAAP Facility-Wide Background Values and 
the then Draft Facility-Wide Cleanup Goals (FWCUGs) (SAIC, 2008) for the future intended 
land use scenario for ODA1 (OHARNG military use [formerly included the trainee, dust 
control/fire worker, and range maintenance soldier]) and for the default Unrestricted Land 
Use (using the Residential Receptor[Adult and Child]; formerly called the Resident Farmer 
receptor). Comparing the data against the then newly developed Draft FWCUGs, the DQO 
Report identified chemicals of potential concern (COPCs) in surface and subsurface soils and 
COCs in subsurface soil that consisted of elevated concentrations of primarily inorganics. 
Table ES-1 presents the COPCs in surface and subsurface soils and COCs in subsurface soil 
identified from the 2009 DQO Report that required further investigation. 

In conclusion, data gaps existed for inorganic COPCs in surface soil horizontally along the 
southwest, south, and southeast portions of ODA1. For subsurface soils, data gaps existed for 
six inorganic and five organic constituents identified as COCs vertically, primarily in the 
west, southwest, and south central portions of the site. The DQO Report recommended that 
additional surface and subsurface soil sampling be performed to address identified data gaps 
to define the extent of contamination. The DQO Report (Shaw, 2009a) also recommended 
the AOC site boundary be confirmed. 

Based upon the need to address these data gaps mentioned above, additional sampling and a 
geophysical survey was performed for this Phase II RI. Additional sampling included 
completing a MEC-avoidance/clearance survey and collecting surface and subsurface soil 
samples, The AOC was divided into five separate Decision Units and seven ISM samples 
were taken for surface soil (0 to 1 ft. bgs). All ISM samples were analyzed for Target 
Analyte List (TAL) metals, explosives and propellants. Select ISM samples were analyzed 
for the remaining full-suite analyses including semi-volatile organic chemicals (SVOCs - or 
polycyclic aromatic hydrocarbons - PAHs), cyanide, polychlorinated biphenyls (PCBs), 
pesticides, and were speciated to determine the valence state of the chromium present. A 
discrete surface soil sample was also collected from each DU and was analyzed for volatile 
organic compounds (VOCs). Subsurface samples were also taken from the DUs using a 
modified ISM approach. One hundred and twelve subsurface samples were taken from the 
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DUs were assessed for the following aggregates: 1 to 4 ft. bgs, 4 to 8 ft. bgs, 8 to 12 ft. bgs, 
and 12 to 16 ft. bgs. The subsurface samples were treated as discrete samples in the 
evaluation of risks. Addressing these data gaps with the new data permitted the performance 
of a quantitative HHRA and a screening-level ecological risk assessment (SLERA) to scope 
remedial action alternatives for ODA1. The following is a description of the major findings, 
conclusions, and recommendations of this Phase II RI prepared by Shaw and updated/revised 
by USACE. 

Nature and Extent of Contamination 

Under the default unrestricted land use scenario, subsurface soil contamination with 
2,4,6-TNT is limited to 1 to 4 ft. bgs at station DA1SB-070. With additional sampling under 
this Phase II RI, no other COCs were identified; therefore, the nature and extent of 
contamination has been adequately defined.  

HHRA 

The human health risk assessment originally included in the RI completed by Shaw, did not 
address modifications to the risk assessment process for the former RVAAP as described in 
the "Final Technical Memorandum: Land Uses and Revised Risk Assessment Process for the 
Ravenna Army Ammunition Plant (Risk Assessment Technical Memo) (RVAAP Installation 
Restoration Program, Portage/Trumbull Counties, Ohio (Army National Guard Directorate, 
2014)." Therefore, the risk assessment was updated to reflect the changes iper the Risk 
Assessment Technical Memo. An HHRA was conducted to evaluate whether site conditions 
may pose a risk to current or future site receptors and to identify which, if any, site 
conditions need to be further addressed such as in an FS. The HHRA was prepared using the 
approach to risk decision-making, as described in the Final FWCUGs (SAIC, 2010), the 

Position Paper for the Application and Use of Facility-Wide Human Health Cleanup Goals 
(U.S. Army Corps of Engineers [USACE], 2012), and the "Final Technical Memorandum: 

Land Uses and Revised Risk Assessment Process for the Ravenna Army Ammunition Plant 
(Risk Assessment Technical Memo) (RVAAP Installation Restoration Program, 
Portage/Trumbull Counties, Ohio (Army National Guard Directorate, 2014)."    

The first step in the process is to identify which of the detected chemicals are site related 
chemicals (SRCs) by consideration of background concentrations, essential nutrients, and 
frequency of detection. The US Environmental Protection Agency's Regional Screening 
Levels (RSLs), November 2015 version, developed for the Residential Receptors for each 
chemical, were used at the 1 × 10−6 cancer risk level (1 in 1 million excess cancer risk) and 
noncarcinogenic hazard quotient (HQ) of 0.1 to determine COPCs. In a few cases, RSLs 
were not available for a specified chemical, then the RSL from a surrogate chemical was 
used. Based on comparison of the maximum soil concentrations to the lower of these levels 
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for each chemical, COPCs were identified for the Resident Receptor. For the cobalt and 
thallium were identified as a COPC in surface soil (0-1 ft. below ground surface - gs). In 
addition, a number of metals were identified as COPCs in subsurface soil. For the Resident 
Receptor, aluminum, antimony, arsenic, cadmium, copper, lead, silver, and thallium were 
identified as COPCs in subsurface soil 

Additional evaluation of the COPCs was conducted by considering exposure point 
concentrations (EPCs) as the 95 Percent Upper Confidence Limit (UCL) of the mean, when 
appropriate. This approach was used for discrete samples if there was an adequate number to 
calculate a UCL. The maximum concentration was used for incremental sampling method 
(ISM) samples and when there was not an adequate number of discrete samples. The EPCs 
were compared to the Residential RSLs at a cancer risk level of 10−5 (1 in 100,000) and an 
HQ of 1 for noncarcinogenic effects. A sum of these ratios was developed for carcinogenic 
effects and for non carcinogenic effects by target organ in order to consider possible 
cumulative effects. A COPC is identified as a COC if the cancer or noncancer ratio for a 
given COPC is greater than 1, or the sum of the ratios for cancer or noncancer effects for any 
target organ is greater than 1, and the COPC contributes more than 5 percent to the sum. 

No COCs for the human health risk were identified for the resident Receptor, which is for the 
Unrestricted (Residential) Land Use.  

SLERA 

A SLERA was conducted to evaluate the potential for adverse ecological effects to 
ecological receptors from site-related contaminants (SRCs) at ODA1 and to determine if any 
ecological receptors need to be recommended for further evaluation. The SLERA included 
characterizing the ecological communities in the vicinity of the site, determining the 
particular contaminants present, identifying pathways for receptor exposure, and estimating 
the magnitude of the likelihood of potential adverse effects to identified receptors. Site
specific analyte concentration data for surface soil, sediment, and surface water from ODA1 
were included in the SLERA. The ecological receptor species selected for evaluation in the 
SLERA were identified in the RVAAP Facility-Wide Ecological Risk Assessment Work Plan 
(USACE, 2003). 

The SLERA was prepared in accordance with the Ohio EPA Ecological Risk Assessment 
Guidance Document (Ohio Environmental Protection Agency [Ohio EPA], 2008), Level I 
Scoping through Level III Baseline. The Level I ERA is designed to efficiently determine 
whether further ecological risk should be evaluated at a particular site. The Level II ERA is 
to be completed after the full nature and extent of the site contamination has been 
determined. The purpose of a Level II ERA is to screen the list of detected chemicals per 
media as appropriate; evaluate aquatic habitats potentially impacted by the site; and, if 
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necessary, revise the conceptual site model (CSM), complete a list of ecological receptors, 
identify chemicals of potential ecological concern (COPECs) and nonchemical stressors, and 
complete other tasks required for further ecological evaluation of the site and impacted 
habitats. The purpose of a Level III ERA is to identify the potential for ecological harm at a 
site. Specifically, the Level III ERA is a formal ecological risk assessment process that 
includes an exposure assessment, toxicity assessment, risk characterization, and an 
uncertainty analysis. Potential ecological hazards are evaluated by using the COPECs and 
nonchemical stressors identified in a Level II ERA, generic receptors, direct contact 
evaluations, and food-web models that are provided in the guidance document. 

Slightly elevated concentrations were detected in both discrete and ISM samples and the 
potential for localized ecological impacts cannot be completely discounted. However, given 
the fact that the terrestrial area evaluated for ODA1 is approximately 6 acres in size, and that 
the Phase II Screen uses highly conservative assumptions, it is unlikely that exposure to the 
surface soil COPECs identified in this SLERA would adversely impact populations of 
ecological receptors at ODA1. Therefore, no further investigation (i.e., a Level III Baseline) 
or action is considered necessary at ODA1 for ecological purposes. 

Investigation Conclusions and Recommendations 

Based on results of this RI and in particular the HHRA and the SLERA, no additional 
remedial actions are required for this AOC. Further investigation is not warranted for the 
following reasons: (1) the nature and extent of chemicals detected in the media (soil, surface 
water, and sediment) at the AOC has been characterized; (2) no COCs for human health were 
identified at the AOC; and (3) no remedial actions to protect ecological resources were 
identified. Therefore, conditions for a NFA decision are met for soil, sediment and surface 
water at ODA1 and Unrestricted (Residential) Land Use is attained for this AOC. 

Management and maintenance of MEC at the site will follow DOD safety procedures and 
policies as they relate to operational ranges. Use or entry on the AOC will be compliant with 
DOD safety procedures and policies and use/entry must be pre-approved by Camp Ravenna. 
Since this AOC is an operational range, MEC issues are not required to be investigated under 
the Military Munitions Response Program (MMRP) and will be addressed in the future if the 
operational range is no longer used and is closed as directed under DOD Directive 5134.01 
and DoD Instruction 4715.7. Operational Ranges are actively managed by the DOD 
proponent under range management and other DOD policies. Management and closure are 
not relative to the IRP and have separate Regulations and policies that mandate their use, 
sustainability, and clearance such as DOD Instruction 3200.16. Additional Army Regulations 
and policies such as the management of natural resources for management of operational 
ranges exist. Operational ranges may pose challenges and considerations of potential hazards 
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similarly to those under the IRP, but the DOD has Regulations and policies that fully address 
these concerns. 

Because NFA was recommended in this RI, the next step in the CERCLA process is to 
prepare a proposed plan (PP) to solicit public input with respect to NFA determination for 
this AOC (soil, surface water, and sediment).  

Boundaries and certain information depicted on figures and contained in this RI may not 
reflect current conditions since this document was originally completed in 2013.  Species 
lists and other natural resources were updated in the 2014 Integrated Natural Resource 
Management Plan (INRMP). Please refer to this document for current species list. However, 
additions and changes to the current species list do not affect the results and findings of this 
RI. Future documents such as the Proposed Plan, will be updated as necessary. None of these 
updates or changes such as changes to a boundary or updated species lists alter the findings 
and recommendations of this RI. 
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1.0 PROJECT DESCRIPTION 

1.1 Introduction 

This Phase II Remedial Investigation (RI) documents the environmental investigation and 
results conducted at the Open Demolition Area #1, RVAAP-03 (ODA1) at the former 
Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohio (Figures 1-1 and 1-2). This 
Phase II RI was conducted under the U.S. Department of Defense (DOD) Installation 
Restoration Program (IRP). The IRP investigation was performed by Shaw Environmental & 
Infrastructure, Inc. (Shaw), a CB&I company, under contract number W912QR-08-D-0013, 
Delivery Order 0002, with the United States (U.S.) Army Corps of Engineers (USACE), 
Louisville District. Due to delays in the overall cleanup program at the former RVAAP that 
were unrelated to Shaw's performance, Shaw could complete this document before the 
Contract ended. Therefore, USACE has revised and completed this document for submission 
to the Army National Guard. In addition, the human health risk assessment that was 
originally completed in the RI by Shaw, did not include the modifications to the human 
health risk assessment as required in the "Final Technical Memorandum: Land Uses and 
Revised Risk Assessment Process for the Ravenna Army Ammunition Plant (Risk 
Assessment Technical Memo) (RVAAP Installation Restoration Program, Portage/Trumbull 
Counties, Ohio (Army National Guard Directorate, 2014)." Because the human health risk 
assessment was the only portion that needed updated in the RI, the primary work for this RI 
is unchanged. For example, no new samples were taken by the USACE. No new laboratory 
analysis were completed by USACE. Only the human health risk assessment section of the 
RI was fully updated and revised by USACE. Boundaries and certain information depicted 
on figures and contained in this RI may not reflect current conditions since this document 
was originally completed in 2013.  Species lists and other natural resources were updated in 
the 2014 Integrated Natural Resource Management Plan (INRMP). Please refer to this 
document for current species list. However, additions and changes to the current species list 
do not affect the results and findings of this RI. Future documents such as the Proposed Plan, 
will be updated as necessary. None of these updates or changes such as changes to a 
boundary or updated species lists alter the findings and recommendations of this RI. 

The Phase II RI further characterizes the area of concern (AOC) so that if an FS is necessary, 
then remedial action alternatives can be developed and evaluated quickly to address 
contamination identified that may pose unacceptable risks to human health and the 
environment. If an FS is needed, then it will ultimately recommend a remedial alternative to 
support a record of decision (ROD). This Phase II RI is for IRP use only. This study does not 
address any munitions and explosives of concern (MEC) issues that may remain at ODA1 as 
any MEC issues would be investigated under a separate program, such as the Military 
Munitions Response Program (MMRP). 
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This Phase II RI was conducted in compliance with the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) of 1980 following the Final 

Sampling and Analysis Plan Addendum No. 1 for Environmental Services at RVAAP-34 Sand 
Creek Disposal Road Landfill, RVAAP-03 Open Demolition Area #1, and RVAAP-28 
Mustard Agent Burial Site Version 1.0, Ravenna Army Ammunition Plant, Ravenna, Ohio 
(Shaw, 2010a); herein referred to as the Addendum reviewed and commented on by the Ohio 
Environmental Protection Agency (Ohio EPA). This combined Phase II RI was prepared in 
accordance with U.S. Environmental Protection Agency (EPA) guidance document, 

Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA, 
Interim Final (EPA, 1988a). 

1.2 Purpose 

As identified in the Final Data Quality Objectives (DQO) Report, for the RVAAP-03 Open 
Demolition Area # 1 Version 1.0 (DQO Report; Shaw, 2009a), data gaps remained after the 
Phase I RI (Science Applications International Corporation [SAIC], 2001a) and the 2000– 
2001 Interim Removal Action (IRA) (MKM Engineers, Inc. [MKM], 2004). These data gaps 
included; horizontally determining the extent of inorganic chemicals of potential concern 
(COPCs) in surface soil along the southwest, south, and southeast portions of ODA1; 
vertically defining the extent of inorganic and organic chemicals of concern (COCs) in 
subsurface soil primarily in the west, southwest, and south central portions of the site; and 
redefining the AOC boundary, if necessary. In order to be able to fully characterize the site, 
this Phase II RI was initiated to address these data gaps mentioned above and in the DQO 
Report. Addressing these data gaps would allow for the performance of a quantitative human 
health risk assessment (HHRA) and screening-level ecological risk assessment (SLERA) as 
necessary to scope remedial alternatives for ODA1 in an FS if deemed necessary. If an FS is 
required, then the remedial action will be documented in a ROD.  

This AOC is currently off limits and is surrounded by siebert stakes due to the potential to 
encounter MEC. Camp Ravenna is a controlled-access facility. Full-time Ohio Army 
National Guard (OHARNG), tenant Army/OHARNG units, and contractor staff work at the 
facility. Military training and operations are conducted at the facility. 

The ODA1 is located in the south-central portion of the facility. The AOC is not currently 
used for military training activities, but may receive periodic foot traffic during restoration 
activities. The OHARNG projected future land use for the AOC is Military Training. The 
Representative Receptor is the National Guard Trainee (NGT); per the RVAAP Facility
Wide Human Health Risk Assessor Manual, Amendment 1 (FWHHRAM; USACE, 2005a) 
and the Risk Assessment Technical Memo. However, since this Phase II RI is being finalized 
and updated according to the Final Risk Assessment Technical Memo, the Unrestricted 
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(Residential) Land Use is evaluated first in the human health risk assessment in the RI. If no 
Chemicals of Concern (COCs) are identified, then the other two Land Uses 
(Commercial/Industrial and Military Training) do not need to be evaluated further. Since the 
original RI prepared by Shaw included an evaluation for Military Training using the National 
Guard Training (NGT) Receptor, USACE determined it would expedite future remedial 
decisions and limit revisions if the nature and extent and other information for the NGT are 
retained but is not included in the human health risk assessment.  Only the Unrestricted 
(Residential) Land Use is evaluated fully and discussed in the human health risk assessment. 
If COCs are identified for the Residential Receptor, then the Military Training and 
Commercial/Industrial Land Uses and Representative Receptors would be evaluated in the 
human health risk assessment.. The RI prepared by Shaw considered the anticipated future 
land use as Military Training but also included the evaluation of Unrestricted (Residential) 
Land Use and associated receptors, was used to determine the COCs in this RI. As stated 
previously, Unrestricted (Residential) Land Use, is included to evaluate COCs for 
unrestricted land use at the AOC, as required by the CERCLA process and as outlined in the 
FWHHRAM (USACE, 2005a). Additionally, USACE updated the risk assessment for the 
Residential Receptor using current risk screening values and removed the evaluation of the 
NGT from the risk assessment The human health risk assessment in this RI originally 
prepared by Shaw, included an evaluation of the Military Training Land Use but this is not 
necessary per the Risk Assessment Technical Memo if COCs are not identified for the 
Residential Receptor. 

Unrestricted (Residential) Land Use exposure scenario for ODA1, surface soil is defined as 
the 0–1 ft. bgs interval and subsurface soil is defined as the 1–13 ft. bgs interval. For the 
OHARNG receptors that were originally assessed in the RI, surface soil is defined as the 0–4 
feet (ft.) below ground surface (bgs) interval and is referred to as deep surface soil. 
Subsurface soil defined by the OHARNG is the 4–7 ft. bgs interval. This data was retained in 
the RI for historical documentation but was not evaluated or included in the human health 
risk assessment.  

1.3 Scope 

The scope of the RI encompassed the entire ODA1. The main goal of the RI process is to 
define the nature and extent of contamination and the potential risks to human health and the 
environment resulting from the presence of environmental contamination. Where little or no 
environmental hazards are determined to be present and/or not associated with site-related 
contamination, a no further action (NFA) decision will be recommended. However, if 
conditions for an NFA decision are not met (i.e., concentration of a chemical(s) is present 
and in excess of facility-wide background values (inorganics only), Facility-Wide Cleanup 
Goals (FWCUGs), or the US Environmental Protection Agency's Regional Screening Levels 
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(RSLs)), then site will proceed to a Feasibility Study (FS), and remedial action alternatives 
will be assessed. 

1.4 Report Organization 


The report is organized into ten sections as follows: 


 Section 1.0, Project Description—This section presents the introduction, 
purpose, scope, and organization of this report. 

 Section 2.0, Background—This section describes the installation’s location, 
operational history, demography, land use, as well as the AOC site description, 
operational history, and previous investigations. 

 Section 3.0, Environmental Setting—This section describes the environmental 
setting at the former RVAAP including geology, hydrogeology, climate, and 
potential human and ecological receptors.  

 Section 4.0, Study Area Investigation—This section describes the scope of work 
completed and the procedures followed during the Phase II RI. 

 Section 5.0, Nature and Extent of Contamination—This section describes the 
data generated during the Phase II RI and discusses the occurrence and distribution 
of contamination at ODA1. 

 Section 6.0, Contaminant Fate and Transport—This section describes the 
media, and fate and transport mechanisms associated with the potential 
contaminants present. 

 Section 7.0, HHRA—This section presents a qualitative assessment of the 
appropriate analytical data collected to evaluate potential risks to human health. 

 Section 8.0, SLERA—This section presents a qualitative assessment of the 
appropriate analytical data collected to evaluate the potential risks to ecological 
receptors. 

 Section 9.0, RI Summary, Conclusions, and Recommendations—This section 
presents the summaries, conclusions, and recommendations for ODA1 based upon 
the results of the RI. 

	 Section 10.0, References—This section contains a list of all applicable codes, 
regulations, and references for this document. 
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2.0 BACKGROUND 

The description and history of the former RVAAP applicable to RI activities are presented in 
this section. Much of the setting information described below has been summarized from the 
DQO Report (Shaw, 2009a); the Phase I RI Report for Demolition Area 1 at the RVAAP, 
Ravenna, Ohio (SAIC, 2001a); and the Integrated Natural Resources Management Plan 
(INRMP) (AMEC Earth & Environmental, Inc. [AMEC], 2008). 

2.1 General Facility Site Description 

The former RVAAP, now known as the Camp Ravenna Joint Military Training Center 
(Camp Ravenna) is located in northeastern Ohio within Portage and Trumbull counties. 
Camp Ravenna is approximately three (3) miles east/northeast of the City of Ravenna and 
one (1) mile north/northwest of the City of Newton Falls (Figure 1-1). The facility is 
approximately 11 miles long and 3.5 miles wide. The facility is bounded by State Route 5, 
the Michael J. Kirwan Reservoir, and the CSX System Railroad to the south; Garret, 
McCormick, and Berry Roads to the west; the Norfolk Southern Railroad to the north; and 
State Route 534 to the east (Figure 1-1). In addition, the facility is surrounded by the 
communities of Windham, Garrettsville, Charlestown, and Wayland. 

Administrative accountability for the entire 21,683-acre facility has been transferred to the 
United States Property and Fiscal Office (USP&FO) for Ohio and the property subsequently 
licensed to the OHARNG for use as a military training site, Camp Ravenna. The restoration 
program at the former RVAAP involves cleanup of former production/operational areas 
throughout the facility related to activities that were conducted there. 

2.1.1 RVAAP Operational History and Mission 
The former RVAAP was constructed in 1940 and 1941 with the primary missions of depot 
storage and ammunition loading during World War II. Industrial operations at the former 
RVAAP consisted of 12 munitions-assembly facilities referred to as “load lines.” Load Lines 
1 through 4 were used to melt and load trinitrotoluene (TNT) and Composition B into large
caliber shells and bombs. The operations on the load lines produced explosive dust, spills, 
and vapors that collected on the floors and walls of each building. Periodically, the floors and 
walls would be cleaned with water and steam. The liquid, containing TNT and Composition 
B, was known as “pink water” for its characteristic color. Pink water was collected in 
concrete holding tanks, filtered, and pumped into unlined ditches for transport to earthen 
settling ponds. Load Lines 5 through 11 were used to manufacture fuzes, primers, and 
boosters. From 1946 to 1949, Load Line 12 was used to produce ammonium nitrate for 
explosives and fertilizers. 
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In 1950, the facility was placed on standby status and operations were limited to renovation, 
demilitarization, and normal maintenance of equipment, along with the storage of munitions. 
Production activities were resumed during the Korean Conflict (July 1954 to October 1957) 
and again during the Vietnam Conflict (May 1968 to August 1972). In addition to production 
missions, various demilitarization activities were conducted at facilities constructed at Load 
Lines 1, 2, and 12. Demilitarization activities included disassembly of munitions and 
explosives melt-out and recovery operations using hot water and steam processes. Periodic 
demilitarization of various munitions continued through 1992.  

In addition to production and demilitarization activities at the load lines, other facilities at the 
former RVAAP include sites that were used for burning, demolition, and testing of 
munitions. These burning and demolition grounds consist of large parcels of open space or 
abandoned quarries. 

In 1992, the status of the former RVAAP changed from inactive-maintained to modified 
caretaker. The only activities that were still being carried out from the wartime era was the 
storage of bulk explosives and propellants and the infrequent demolition of unexploded 
ordnance (UXO) found at the installation.  

2.1.2 Demography and Land Use 
The 2010 Census (U.S. Census Bureau, 2010) lists the total populations of Portage County 
and Trumbull County as 161,419 and 210,312, respectively. Population centers closest to the 
former RVAAP are Ravenna, Ohio, with a population of 11,724, and Newton Falls, Ohio, 
with a population of 4,795. 

The former RVAAP facility is located in a rural area and is not close to any major industrial 
or developed areas. Approximately 55 percent of Portage County, in which the majority of 
the RVAAP is located, consists of either woodland or farm acreage. The Michael J. Kirwan 
Reservoir (also known as West Branch Reservoir) is the closest major recreational area and 
is located adjacent to the western half of the RVAAP, south of State Route 5. 

The OHARNG is licensed to use the facility as a military training site, Camp Ravenna.  The 
restoration program for the former RVAAP is managed by the ARNG and OHARNG. This 
program involves cleanup of former production/operational areas throughout the facility 
related to former activities conducted there. Training and related activities at Camp Ravenna 
include: field operations and bivouac training, convoy training, equipment maintenance, 
C-130 aircraft drop zone operations, helicopter operations, and storage of heavy equipment.” 

The U.S. Army intends to complete the required CERCLA remedy selection process and 
attain regulatory closure status for ODA1 for chemical contamination allowing this area to be 
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used by the OHARNG for OHARNG military use with the appropriate range safety control 
measures and other Army policies for the use and management for active ranges. This 
document focuses specifically on ODA1. 

2.2 ODA1 Site Description 

ODA1, designated as AOC RVAAP-03, covers approximately 6 acres and is located in the 
southwestern portion of the former RVAAP, north of Hinkley Creek, within the southern 
portion of the National Advisory Committee for Aeronautics (NACA) Test Area (NTA) 
AOC RVAAP-38 (Figure 2-1). ODA1 consisted of an oval open burn/open detonation 
(OB/OD) area, which was surrounded by a 25 ft. wide by 1.5 ft. tall earthen berm, and a 
plane storage area located on the south side of the site (Figure 2-2). These features where 
identified on historic aerial photographs from the 1940s and 1950s.  

Currently, the AOC occupies an open, gently sloping parcel of land that is bounded to the 
south, east, and west by woodlands. The berms around the OB/OD area are essentially 
removed and a low area immediately south and east of the former berm collects runoff 
during rainfall events. 

During the Phase I RI (SAIC, 2001a), areas outside of the berm contained shrapnel, fuzes, 
booster cups, and other debris on the soil surface. The occurrence of these materials on the 
ground surface outside the OB/OD area suggested that kickouts and shrapnel were generated 
during thermal destruction of ammunition. In addition, historical operations have indicated 
that, when congested with debris, burning areas were cleared using heavy equipment by 
pushing the debris to the periphery of the area. This activity may have contributed to the 
spread of contaminants (SAIC, 2001a).  

In addition, slag is present at the site as fill around the berm and adjacent NTA runway. This 
aluminum-rich slag—the use of which was widespread throughout the former RVAAP/Camp 
Ravenna—may account for some elevated concentrations of metals (especially aluminum, 
barium, beryllium, and manganese). However, Ohio Administrative Code (OAC) 3745-27
01(B)40 specifically exempts slag as a solid waste (Ohio EPA, 2000). 

Based upon historical information and visual observations conducted in 2008, it was believed 
that the ODA1 AOC boundary was not fully defined. The MEC/munitions debris (MD) had 
been observed in areas outside of the previously remediated areas of ODA1 and north of the 
former NACA crash strip, indicating that OB/OD activities associated with ODA1 may have 
also been conducted in small areas within the NTA plane storage area adjacent to ODA1. A 
discussion involving the boundary can be found in Section 2.4.6 of this report. 
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2.3 ODA1 Operational History 

The ODA1 was formerly used from 1941 to 1949 primarily for the thermal destruction of 
munitions, explosives, and associated materials through the operation of OB/OD practices. 
The OB/OD area within ODA1 was surrounded by an oval shaped earthen berm (Figure 2-2).  

In addition to ODA1 being used for OB/OD operations, ODA1 was used to stage aircraft that 
were employed during NTA operations (Plane Storage Area; see Figure 2-2). The NTA was 
constructed and used between 1947 and 1953. Aircraft have been observed to be parked atop 
the earthen berm, and areas east of the berm, in historic aerial photographs from 1952 
(SAIC, 2001a). 

The ODA1 has been inactive and access restricted since the cessation of OB/OD activities. 
The OHARNG is can only use the site for training purposes without proper UXO support 
and adherence to active range rule due to the concerns related to MEC. The OHARNG does 
utilize the adjacent NTA for training purposes. 

2.4 Previous Investigations at ODA1 

From 1996 until 2001, environmental assessments and investigations have occurred at 
ODA1. This section provides a summary of those previous investigations.  

2.4.1 United States Army Center for Health Promotion and Preventive 
Medicine Relative Risk Site Evaluation 

The U.S. Army Center for Health Promotion and Preventative Medicine (USACHPPM) 
conducted a Relative Risk Site Evaluation (RRSE) for previously uninvestigated sites at the 
former RVAAP in 1996 (USACHPPM, 1996). From the 19 sites that were evaluated, 4 were 
classified as “high” priority AOCs and the others were classified as “low” or “medium” 
Priority. 

The 1996 USACHPPM Report (Final Preliminary Assessment for Ravenna Army 
Ammunition Plant, Ravenna, Ohio) identified surface soil to be the medium for concern at 
the AOC, and three surface soil samples were collected at ODA1 for the RRSE. One sample 
was collected from the treatment area inside the berm and one sample was collected at the 
top of the berm (Figure 2-1). All three surface soil samples were analyzed for arsenic, 
barium, cadmium, chromium, copper, mercury, zinc, and 2,4,6-TNT. All seven metals and 
2,4,6-TNT were detected. The maximum concentration of 2,4,6-TNT was 23,000 milligrams 
per kilogram (mg/kg) from a location inside the berm. Of the detected metals, cadmium 
exceeded its RRSE standard criterion; in addition, 2,4,6-TNT exceeded its criterion. The 
contaminant hazard factor for ODA1 was determined to be “moderate” because of these two 
constituents. Because no engineering or access controls were in place, exposure to potential 
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human receptors was noted in the RRSE. On this basis, the overall relative risk attributed to 
surface soil was determined to be “medium” (SAIC, 2001a). 

2.4.2 Water Quality Surveillance Program 
Surface water samples were collected and analyzed at Hinkley Creek situated hydraulically 
downgradient of ODA1, as part of the installation Water Quality Surveillance Program by 
U.S. Army Toxic and Hazardous Materials Agency (USATHMA, 1980–1992). Low 
concentrations (i.e., detections are estimated values less than the reporting limit) of copper, 
zinc, and hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) were observed on one occasion at 
sample location HC-2 (see Figure 2-1). However, the limited amount of data, associated QA 
documents, and the distance and location of HC-2 from ODA1 did not allow for a 
comprehensive assessment of the extent of contaminant impact to surface water media from 
ODA1 (SAIC, 2001a). 

2.4.3 Phase I RI 
A Phase I RI was performed in 1999 (SAIC, 2001a) to assess the occurrence, distribution, 
and potential risks for contamination in soil to a depth of 8 ft. bgs, sediment, groundwater, 
and surface water. The Phase I RI activities were focused on the OB/OD area of ODA1 and 
surrounding areas to also identify whether releases of contamination beyond the AOC 
boundary had occurred. Screening of chemical data against the EPA Region 9 Preliminary 
Remediation Goals (see Section 5.4 of the Phase I RI [SAIC, 2001a]) showed the presence of 
human health and ecological COPCs in each environmental medium. A summary of the 
results of each media sampled (i.e., groundwater, surface water, sediment, and soil) and 
investigated as part of the Phase I RI are discussed below. 

2.4.3.1 Phase I RI Results 

The Phase I RI results for groundwater, surface water, sediment, surface soil, and subsurface 
soil are summarized in this section. 

Groundwater 

The one groundwater sample (DA1-027-GW) collected under the Phase I RI (Figure 2-3) 
was obtained using direct-push boring techniques. Groundwater obtained from well points at 
the former RVAAP/Camp Ravenna is solely used for screening purposes. Specifically, any 
detects are considered minimal values and nondetects do not definitively indicate lack of 
contamination. Groundwater data that is used at the former RVAAP for the purpose of 
evaluation, risk assessment, etc., must be obtained from properly installed, developed, and 
sampled monitoring wells. Based on the available limited screening data, leaching of 
contaminants from soil to shallow groundwater in the vicinity of station DA1-027 had not 
occurred. The limited data does not necessarily represent conditions in other portions of the 
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AOC. For the purposes of this Phase II RI, groundwater was not evaluated any further since 
groundwater is currently being evaluated under a separate facility-wide program. 

Surface Water/Sediment 

Three surface water samples and four sediment samples were collected from existing 
upgradient and downgradient surface water and sediment drainage channels to assess if any 
impacts had occurred because of ODA1 historic operations (Figure 2-3).  

Aluminum and chromium were the only constituents identified as human health COPCs in 
sediment. The maximum detected value of 14,400 mg/kg in dry sediment at station DA1-44 
was only slightly greater than the background criteria (13,900 mg/kg) for aluminum. The only 
chromium result greater than background (18.1 mg/kg) occurred at station DA1-46 at HC-2 
(18.8 mg/kg). Sediment ecological COPCs included polychlorinated biphenyl (PCB)-1260, 
lead, nickel, aluminum, and magnesium. 

Zinc concentrations greater than background concentrations were observed in surface water 
samples collected at station DA1-45 in Hinkley Creek. DA1-45 is the closest point to Hinkley 
Creek and is located to the south of the AOC. RDX was also detected once at the facility exit 
point (DA1-46, HC-2) at an estimated concentration (0.24 micrograms per liter) less than the 
detection limit. Two additional compounds, bis(2-ethylhexyl)phthalate and chloroform, were 
also detected in surface water samples collected from DA1-43 at concentrations greater than 
their risk-based screening criteria at the time of the RI. However, DA1-43 is located upgradient 
of ODA1, indicating the contaminants are not related to ODA1. Surface water ecological 
COPCs included bis(2-ethylhexyl)phthalate, RDX, zinc, and calcium. 

The data collected during the Phase I RI indicated that sediment and surface water in Hinkley 
Creek had not been contaminated as a result of former operations at ODA1. Contaminant 
migration off of the AOC also appears to be negligible based on the Phase I RI data. 

For the purposes of this Phase II RI, sediment and surface water were not evaluated further 
since ODA1 was not determined to be a source for impact to sediment/surface water. 

Surface Soil 

A total of 42 discrete surface soil samples (0–1 ft. bgs) were collected during the Phase I RI. 
The findings of the Phase I RI indicated the following for surface soil: 

 The south ditch and “hot spots” in the western and southern portions of the plane 
storage area represent the principal locations having contamination greater than 
background levels. The greatest concentrations of explosives and propellants are 
clustered along the south drainage ditch, indicating potential contaminant 
migration via surface water runoff across the AOC and deposition along the ditch. 
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 Ten metals were identified as COPCs. Of these metals, concentrations of 
aluminum, arsenic, cadmium, chromium, lead, and manganese were greater than 
both background values and EPA Region 9 Preliminary Regional Goals used in 
the Phase I RI. The greatest concentrations were observed in the western and 
southern portions of the plane storage area in surface soils (see Figure 2-4). 

 Surface soils contained explosives (2,4,6-TNT and 2,4-dinitrotoluene [DNT]) and 
nitrocellulose with 2,4,6-TNT concentrations greater than the residential 
risk-based screening criterion used at the time of the sampling at four locations 
(DA1-001, DA1-010, DA1-030, and DA1-040) and 2,4-DNT concentrations 
greater than the residential criterion at three locations (DA1-010, DA1-014, and 
DA1-022) (see Figure 2-5). 

 2-Methylnapthalene was the only semivolatile organic compound (SVOC) 
identified as a COPC due to lack of a risk-based screening criterion for 
comparison in surface soil at station DA1-007. 

 Volatile organic compounds (VOCs) were not COPCs in surface soil. 

 Screening of data against migration to groundwater criteria derived (by EPA 
Region 9) from standardized equations presented in EPA’s Soil Screening 
Guidance (EPA, 1996a), showed that 2,4-DNT, antimony, arsenic, barium, 
cadmium, chromium, and zinc concentrations were greater than their respective 
criteria. 

Subsurface Soil 

A total of 77 discrete subsurface soil samples were collected during the Phase I RI in three 
intervals: 1–3 ft. bgs, 3–5 ft. bgs, and 6–8 ft. bgs. The findings of the Phase I RI indicated the 
following for subsurface soil: 

 Aluminum, arsenic, cadmium, chromium, copper, lead, and zinc were identified as 
COPCs in subsurface soil. Each of the COPCs except copper and zinc 
concentrations were greater than both EPA Region 9 Preliminary Regional Goals 
and background concentrations available at the time of the RI investigation. The 
majority of concentrations greater than background and risk-based screening levels 
occurred in samples collected from the western half of the AOC (Figure 2-6). In 
general, the concentrations of metals are lower in subsurface soil samples than in 
surface soil samples. 

 Explosives, SVOCs, and VOCs were not identified as COPCs in subsurface soil 
(Figure 2-7). 
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 Screening of data against migration to groundwater criteria derived (by EPA 
Region 9) from standardized equations presented in EPA’s Soil Screening 
Guidance (EPA 1996a), shows that arsenic, cadmium, and chromium 
concentrations were greater than their respective criteria (Section 5.4 of the 
Phase I RI [SAIC, 2001a]). 

2.4.3.2 Conclusions 

The Phase I RI results indicated the primary media of concern were surface and subsurface 
soil. Contaminants detected in the surface soil greater than background included metals, low 
levels of explosives and propellants (i.e., 8 of 17 detections were estimated values less than 
the reporting limits), and isolated low level detections of VOCs and SVOCs (i.e., detections 
are estimated values less than the reporting limits). Subsurface soils were primarily found to 
contain metals greater than background criteria with isolated, low-level detections of VOCs 
and SVOCs (i.e., eight of nine VOCs detections and each of the SVOCs detections were 
estimated values less than the reporting limits). The detected contaminants are consistent 
with the historical activities performed at the site. 

Therefore, the Phase I RI identified human health as the primary factor for facilitating further 
remedial activities at ODA1 based on the present and continued use of the site for OHARNG 
training. 

2.4.4 MEC Debris Removal and IRA 
The MEC debris removal and IRA at ODA1 (MKM, 2004) were initiated based on the 
presence of MEC/MD located on the surface at ODA1 and the human health risks identified 
during the Phase I RI (SAIC, 2001a). The objective of the removal action at ODA1 was to 
remove the MEC/MD, and the hazards associated with it, to a depth of 4 ft. bgs and to 
eliminate the human health exposure to environmental COCs that may have originated from 
activities at ODA1. Sixteen 50 by 50 ft. grids (Grids 1–16) were established for excavation 
based on Phase I RI samples indicating metals concentrations greater than the former 
RVAAP background values (as developed in the Winklepeck Burning Grounds Phase II RI 
[USACE, 2001]) and/or detections of explosive compounds in soil (Figure 2-8). Grids 17–20 
were investigated for MEC only. 

Eleven grids (Grids 1–6, 11, and 13–16) exhibited explosives contamination with MEC in 
soil; 1 grid (Grid 7) exhibited high lead contamination with MEC in soil; 4 grids (Grids 8, 9, 
10, and 12) exhibited explosive and metals contamination with MEC in soil.  

2.4.4.1 Results 

The 16 grids (Grids 1–16) with environmental contamination were excavated to a total depth 
of 4 ft. bgs with a few exceptions. Grid 5 included a 10-ft by 5-ft area excavated to between 
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6 and 8 ft. bgs, and Grid 11A was excavated to 5 ft. bgs. The top lift (0–1 ft. for all grids 
except for Grid 7, which was 0–3 ft.) was excavated, sifted, and staged for waste 
characterization. 

Four grids (Grids 17–20) exhibited the presence of high surficial MEC/MD with no 
environmental concerns (i.e., inorganics, explosives, and organics) and were excavated to a 
depth of 2 ft. bgs. Since the concentrations of chemical constituents in soil from these four 
grids was less than the established chemical criteria at the time based upon the Phase I RI 
sampling results, the soils were used immediately for backfill.  

Segregated soils for grid excavations were sampled for waste characterization. After review 
and approval of the data, Ohio EPA determined that the soils did not pose a risk to human 
health and gave the approval to reuse the material as backfill (Grids 1, 2, and 20) and regrade 
material in ODA1. A total of approximately 1,455 cubic yards (cy) of soil was segregated from 
the IRA at ODA1 before being reused at the site. Also, at the time of MKM’s report (2004), 
approximately 8 cy of VOC impacted soils remained at the site pending removal from the site. 
The 8 cy were transported off site for disposal by URS Corporation in 2008. 

2.4.5 Final DQO Report 
The purpose of the DQO Report (Shaw, 2009a), was to determine if there were any data gaps 
from past investigations (1999 Phase I RI) and remedial activities (2000–2001 IRA) at 
ODA1 where the extent of contamination in soil was not adequately characterized or 
delineated, or if there were any other efforts required to assess environmental closure of the 
AOC. 

In order to identify COPCs, investigation data (i.e., Phase I RI surface and subsurface soil 
data) was screened to the 10−6 cancer risk level and hazard quotient (HQ) equal to 0.1 and 
evaluated to determine COPCs. The COCs were identified by screening the confirmation 
data collected during the remedial action (i.e., IRA subsurface soil data) to the 10−5 cancer 
risk level and HQ equal to 1. A summary of COPCs in surface soil and COCs in subsurface 
soil identified in the DQO Report that required further investigation is presented in 
Table 2-1. The Phase I RI data and IRA confirmatory sample data were compared against 
EPA Region 9 Preliminary Remediation Goals among other general risk-based criteria; 
however, the DQO Report compared the remaining Phase I RI data (a large portion of the 
data was no longer applicable since the soil had been subsequently removed and sampled 
during the IRA) and IRA confirmatory sample data to the then Draft FWCUGs (SAIC, 2008) 
and facility-wide background values, to determined if the site had been adequately 
characterized. Below is a summary of the results and conclusions from the DQO Report. 
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2.4.5.1 Surface Soil Samples 

Select areas at ODA1 were subject to removal action under the IRA conducted in 2000– 
2001. Since the IRA activities were focused on removing surface soil from areas where 
concentrations in samples were greater than earlier versions of human health criteria, select 
data from the Phase I RI (19 out of 42 samples) were no longer applicable and a reduced 
post-IRA surface soil data set better represented current conditions at the site. No surface soil 
samples were collected during the 2000–2001 IRA. The post-IRA surface soil data was then 
reevaluated using updated screening criteria. The results of that evaluation are presented 
below in Section 2.4.5.2 and presented on Figure 2-9. 

2.4.5.2 Summary of Results for Surface Samples 

For the unrestricted Residential Farmer (Adult and Child) land use scenario, two inorganics 
(arsenic and beryllium) were detected in the surface soil samples of the post-IRA data set and 
were identified as COPCs requiring further evaluation at the site (Figure 2-9). Arsenic and 
beryllium were each detected as the sole COPCs in surface soil for the residential receptors 
and only once at concentrations only slightly greater than the background values (arsenic 
maximum detection of 15.6 mg/kg at DA1-034 with background of 15.4 mg/kg and 
beryllium maximum detection of 0.94 mg/kg at DA1-008 with background of 0.88 mg/kg). 

For the future intended use of the site by the OHARNG, four inorganics (arsenic, beryllium, 
chromium [total], and cobalt) were detected in the surface soil samples and were identified as 
COPCs requiring further evaluation at the site for the National Guard receptors. However, as 
noted for the residential receptor scenario, arsenic and beryllium were each detected only 
once at concentrations only slightly greater than the background values. The remaining 
COPCs (chromium [total] and cobalt) occurred in surface soil samples collected from the 
southeast portion (DA1-034), southern perimeter (DA1-030), and central portion (DA1-018) 
of the site. Chromium (total) was identified as the sole COPC for the National Guard 
receptors in surface soil samples collected from the southwest perimeter (DA1-026) and 
central portion (DA1-019) of the site (see Figure 2-9). 

It should be noted that surface soil samples collected during the Phase I RI activities were 
analyzed for total chromium only. In the DQO Report, the chromium (total) concentrations 
were evaluated as hexavalent chromium, which was identified to have the same values as 
total chromium in the then Draft FWCUG document (SAIC, 2008). The Final FWCUG 
document (SAIC, 2010) has identified total chromium and hexavalent chromium as having 
different values. Therefore, going forward, where chromium was identified as a COPC in 
surface soil requiring further evaluation, evaluation for hexavalent chromium as a COPC was 
also performed during the Phase II RI. 



  
  

 

 

Draft 2-11 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 

 

 

 

 
 

 

 

 

 

5 

10 

15 

20 

25 

30 

35 

1 

2 
3 
4 

6 
7 
8 
9 

11 
12 
13 
14 

16 

17 
18 
19 

21 
22 
23 
24 

26 
27 
28 
29 

31 

32 

33 
34 

36 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

2.4.5.3 Post IRA Phase I RI Subsurface Soil Samples 

Select areas at ODA1 were subject to removal action under the IRA conducted in 2000– 
2001. Since the IRA activities were focused on removing subsurface soil (to a depth of 4 ft. 
bgs) from areas where concentrations in samples were greater than earlier versions of human 
health criteria, select data from the Phase I RI were no longer applicable (28 out of 70 
samples) and a reduced post-IRA subsurface soil data set better represented current 
conditions at the site prior to Phase II RI activities. The post-IRA surface soil data was then 
reevaluated using updated screening criteria. The results of that evaluation are presented 
below in Section 2.4.5.4 and presented on Figure 2-10. 

2.4.5.4 Summary of Results for Post IRA Phase I RI Subsurface Samples 

For the unrestricted and OHARNG land use scenarios, aluminum, arsenic, chromium, and 
lead were identified as the inorganic COPCs in subsurface soil in the post-IRA data set. The 
extent of arsenic is defined horizontally and vertically with depth at DA1-019 located in the 
central portion of the site. Aluminum, arsenic, chromium, and lead are not defined with depth 
below 5 ft. bgs at DA1-027 located in the southwest portion of the site, or to the west and 
south (see Figure 2-10). 

It should be noted that surface soil samples collected during the Phase I RI activities were 
analyzed for total chromium only. In the DQO Report, the chromium (total) concentrations 
were evaluated as hexavalent chromium, which was identified to have the same values as 
total chromium in the then Draft FWCUG document (SAIC, 2008). The Final FWCUG 
document (SAIC, 2010) has identified total chromium and hexavalent chromium as having 
different values. Therefore, going forward, where chromium was identified as a COPC in 
surface soil requiring further evaluation, evaluation for hexavalent chromium as a COPC was 
also performed during the Phase II RI. 

2.4.5.5 Post IRA Subsurface Soil Sample 

Following completion of the excavation and removal of soil and MEC during the 2000–2001 
IRA performed by MKM, composite confirmatory samples were collected from the base of 
each excavated area. Most of the data from the confirmatory samples supersedes a large 
portion of the subsurface and surface soil data from the Phase I RI because it represented 
current conditions after soil removal activities prior to Phase II RI activities. The results of 
that evaluation are presented below in Section 2.4.5.6 and presented on Figure 2-10. 

2.4.5.6 Summary of Results for IRA Subsurface Samples 

For the unrestricted land use scenario, five inorganics (aluminum, arsenic, beryllium, copper, 
and lead), one propellant (nitrocellulose), and four VOCs (benzene, ethylbenzene, toluene, 
and xylenes) were detected in the subsurface soil samples and were identified as COCs for 
the Residential Farmer (Adult and Child) receptors. The inorganic COCs occurred in 
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subsurface soil samples collected from excavation grids located in the southwest/central 
portion (Grids 3, 5, 9, and 19), southwest portion (Grid 17), northeast/central portion (Grids 
14 and 15), and western perimeter (Grid 11A) of the site (see Figure 2-10). The majority of 
inorganic COCs were detected concurrently in surface soil samples collected from the 
south/central portion (Grid 3) and western perimeter (Grid 11A) of the site (Figure 2-10). 
Organic COCs occurred in Grid 5 located in the southern portion of the site, and Grid 10 
located in the western portion of the site. 

For the use of the site by the OHARNG, five inorganics (aluminum, arsenic, beryllium, 
chromium (total), and lead), one propellant (nitrocellulose), and four VOCs (benzene, 
ethylbenzene, toluene, and xylenes) were detected in the subsurface soil samples and were 
identified as COCs at the site for the NGT receptor. The inorganic COCs occurred in 
subsurface soil samples collected from excavation grids located in the western perimeter 
(Grid 11A), southwest portion (Grid 17), southwest/central portion (Grid 19), south/central 
portion (Grid 3), and northeast/central portion (Grids 14 and 15) of the site (Figure 2-10). In 
addition, arsenic was detected as the sole COC and only once (29.3 mg/kg at Grid 19) at a 
concentration slightly greater than the background value (19.8 mg/kg) and the cancer-risk 
Final FWCUG (27.8 mg/kg) for the NGT receptor. Organic COCs occurred in Grid 5 located 
in the southern portion of the site and Grid 10 located in the western portion of the site. 

It should be noted that subsurface soil samples collected during the IRA activities were 
analyzed for total chromium only. In the DQO Report, the chromium (total) concentrations 
were evaluated as hexavalent chromium which was identified to have the same values as 
total chromium in the then Draft FWCUG document (SAIC, 2008). The Final FWCUG 
document (SAIC, 2010) has identified total chromium and hexavalent chromium as having 
different values. Therefore, going forward, where chromium is identified as a COPC or COC 
in subsurface soil requiring further evaluation, evaluation for hexavalent chromium as a 
COPC and COC was also performed during the Phase II RI. 

2.4.5.7 Conclusions 

A review of the sampling program (i.e., Phase I RI and IRA) through the performance of the 
DQO Report, indicated that previous activities have not adequately evaluated the primary 
media of concern (surface and subsurface soils) at ODA1 and additional information was 
needed to support selection of an environmental closure remedy for the site. The 
environmental impact at the site was not defined with depth or to the west, southwest, south, 
and southeast, particularly in the area of IRA excavation Grid 11A on the western perimeter 
of the site. 

Data gaps existed for four inorganic COPCs based on the most conservative risk-based Final 
FWCUGs for surface soil including arsenic, beryllium, chromium (total), and cobalt. While 
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three of the four COPCs were detected concurrently in the surface soil sample collected from 
DA1-034 in the southeast portion of the site where the horizontal extent was not defined, the 
horizontal extent of inorganic COPCs in surface soil was also not defined by the Phase I RI 
to the southwest and south of ODA1. The vertical extent of surface soil COPCs was defined 
with depth by the Phase I RI subsurface soils data. The extent of COPCs in surface soil 
within the central portion of the site was defined by previous sampling results. Additional 
surface soil samples were identified as needing analysis for VOCs, SVOCs, and PCBs to 
further evaluate these parameters as COPCs.  

Data gaps existed vertically with depth below 5 ft. bgs at DA1-027 located in the southwest 
portion of the site, and to the west and south of DA1-027 for four inorganic COPCs based on 
the most conservative risk-based Draft FWCUGs for subsurface soil including aluminum, 
arsenic, chromium (total), and lead. The COCs in subsurface soil included aluminum, 
arsenic, beryllium, chromium (total), copper, lead, nitrocellulose, benzene, ethylbenzene, 
toluene, and xylenes. The COCs occurred across the site with the greatest concentrations of 
multiple inorganics detected in the subsurface soil sample collected from Grid 11A located 
along the western perimeter of the site. The area of Grid 11A identified as the “Blue Ash” 
sample required further evaluation to determine the extent of contamination. Data gaps for 
the inorganic COCs outside of Grid 11A, namely arsenic, beryllium, and lead, existed 
vertically with depth in the southwest portion (Grids 17 and 19 [below 2 ft. bgs] and Grid 9 
[below 4 ft. bgs]), southern portion (Grid 5 [below 8 ft. bgs]), southwest/central portion 
(Grid 3 [below 4 ft. bgs]), and northeast/central portion (Grids 14 and 15 [below 4 ft. bgs]) of 
the site. Data gaps for inorganic COCs existed horizontally to the north, west, and south of 
Grid 11A and north and west of Grid 14. Data gaps for the extent of organic COCs existed 
horizontally and vertically with depth below 8 ft. bgs in the southwest/central portion (Grid 
5) and 4 ft. bgs in the western perimeter (Grid 10) of the site. Data gaps for VOCs exist in 
each direction around Grid 5. Data gaps for nitrocellulose existed to the north and south of 
Grid 10 and to the east and west of Grid 5. 

2.4.6 Geophysical Survey Investigation 
Based upon historical information and visual observations conducted in 2008, it was believed 
that the boundary of ODA1 may not have been properly defined and as a result, the AOC 
may not have been fully investigated. Historical information also indicated the potential for 
MEC/MD to be present north of the NACA crash strip indicating that OB/OD activities 
associated with ODA1 may have also been conducted in small areas within the NTA plane 
storage area adjacent to ODA1. Therefore, a geophysical survey was conducted from April 
through May, 2010 at ODA1 in order to better define the AOC boundary by determining the 
horizontal extent of potential MEC contamination and other suspected buried anomalies 
without performing intrusive activities.  
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A full discussion including the instruments used, and techniques employed, is documented in 
the Final Digital Geophysical Mapping Report for the RVAAP-34 Sand Creek Disposal Road 

Landfill, RVAAP-03 Open Demolition Area #1, and RVAAP-28 Mustard Agent Burial Site 
Version 1.0 (DGM Report) (Shaw, 2011). For the purposes of this report, a brief summary of 
the results and conclusions of the DGM Report is discussed below. 

2.4.6.1 Geophysical Results 

The EM61-MK2 survey data displayed numerous distinct areas of extremely high anomaly 
density that surround the center of the ODA1 investigation area (Figures 2-11a and 2-11b). 
The circular-shaped anomaly just outside of the known OB/OD area, in the center of ODA1, 
appears to be the former berm that encircled the former OB/OD area and extends northeast 
toward the crash strip. The crash strip, associated with the former NTA, is the linear anomaly 
located in the northern third of the survey area. 

East, south, and southwest of the former berm, which encircles the former OB/OD area, there 
are several localized areas characterized by relatively higher anomaly density that are most 
likely related to OB/OD operations. These anomalous areas most likely contain debris that 
was pushed or moved to clear the OB/OD area after each demolition shot. It is difficult to 
characterize individual anomalies because of the high anomaly density and cluttered nature 
of the site. However, over 4,000 target anomalies were over the 5-millivolt threshold that 
was defined by the geophysical prove out. 

The “white areas” to the east and south portions of the investigation area represent locations 
with limited digital geophysical mapping (DGM) due to the remaining dense tree canopy, 
wet, and/or thick forest conditions that could not be accessed or removed during the 
vegetation clearance. It should be noted that the southern portion of the investigation area, as 
defined in the Scope of Work (USACE, 2008), actually extends into the flood plain 
associated with Hinkley Creek. For the most part, there are decreases in sensitivity as the 
geophysical investigations approached the investigation area boundaries where there was no 
coverage, in particular to the east and southeast. The fiducial surveys (linear transects and 
shown as the individual “spikes” along the southern survey boundaries on Figures 2-11a and 
2-11b) were performed at the southern investigation area boundary where high anomaly 
density was identified and indicated decreased sensitivity (i.e., hot pink to green and blue in 
the color coded image) in that direction as well. 

The one-dimensional transects on the south side of ODA1 that were collected in accessible 
areas indicate there are no large regions of high anomaly density present that are similar in 
character to those defined in the central portion of the site (the high anomaly density areas in 
the central portion of the site are referenced on the color coded image with black polygons 
for comparison). Overall, all of the transects exhibit a large decrease in the relative anomaly 
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density towards their southern endpoints, with the exception of one short transect in the 
middle of the site that terminates at the site boundary. Transects that extend past the site 
boundary that are located directly west and east of the shorter transect are characterized by a 
large decrease in anomaly density, suggesting that the higher anomaly density region has 
been successfully bounded. 

2.4.6.2 Geophysical Conclusions 

The geophysical survey investigation performed at ODA1 identified areas of dense 
anomalies. Further investigation at the AOC requires intrusive activities to characterize the 
buried anomalies and to substantiate whether potential MEC and/or MD are present. Further 
investigation is not part of the current IRP and would likely be addressed under a separate 
contract. The current AOC boundary and the limits of the investigation area are shown on 
Figure 2-11a. 
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Table 2-1  
Summary of COPCs for ODA1 Identified from the 2009 DQO Report  
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Medium Analyte 
Frequency of 

Detection 

# Detects > 
Background and 
Draft FWCUGs 

Maximum Detect 
(mg/kg) 

Surface Soil 
(COPCs) 

Arsenic 23 / 23 1 15.6 

Beryllium 7 / 23 1 0.94 

Chromium (total) 23 / 23 5 22.7 

Cobalt 23 / 23 3 15.4 

Subsurface Soil 
(COPCs) 

Aluminum 42 / 42 1 28,600 

Arsenic 41 / 41 2 21.1 

Chromium (total) 42 / 42 1 34.7 

Lead 42 / 42 1 19.4 

Subsurface Soil 
(COCs) 

Aluminum 23 / 23 1 252,000 

Arsenic 22 / 23 6 29.3 

Beryllium 22 / 23 NA 1.0 

Chromium (total) 23 / 23 1 249 

Copper 23 / 23 1 74,200 

Lead 23 / 23 NA 2,370 

Nitrocellulose 3 / 3 NA 1.0 

Benzene 1 / 4 NA 0.066 

Ethylbenzene 1 / 4 NA 0.130 

Toluene 2 / 4 NA 0.180 

Xylene (total) 1 / 4 NA 0.610 

Naphthalene 1 / 4 NA 0.120 

COC denotes chemical of concern, screened to Draft FWCUGs at 10−5 cancer risk and hazard quotient equal to 1. 

COPC denotes chemical of potential concern, screened to Draft FWCUGs at 10−6 cancer risk and hazard quotient equal to 0.1. 

DQO denotes data quality objective. 

FWCUG denotes Facility-Wide Cleanup Goal. 

mg/kg denotes milligrams per kilogram. 

NA denotes not applicable. 
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3.0 ENVIRONMENTAL SETTING 

This section presents the physical characteristics of the former RVAAP/Camp Ravenna and 
ODA1 and the surrounding environmental setting that are factors in understanding potential 
contaminant transport pathways, receptors, and exposure scenarios for human and ecological 
risks. The physiographic setting, hydrology, climate, and ecological characteristics of the 
RVAAP and ODA1 were compiled from information originally presented in the INRMP 
(AMEC, 2008); and the Phase I Remedial Investigation Report for Demolition Area 1 at the 
Ravenna Army Ammunition Plant, Ravenna, Ohio (SAIC, 2001a). 

3.1 RVAAP and Camp Ravenna Physiographic Location 

The former RVAAP/Camp Ravenna is located within the southern New York section of the 
Appalachian Plateaus physiographic province (SAIC, 2001a). This province is characterized 
by elevated uplands underlain primarily by Mississippian- and Pennsylvanian-age bedrock 
units that are horizontal or gently dipping. The province is also characterized by its rolling 
topography with incised streams having dendritic drainage patterns. The southern New York 
section has been modified by glaciation, with rounded ridges and filled valleys, and 
blanketed many areas with glacially derived unconsolidated deposits (i.e., sand, gravel, and 
finer-grained outwash deposits). As a result of glacial activity in this section, old stream 
drainage patterns were disrupted in many locales, and extensive wetland areas developed.  

3.2 Climate 

The general climate of the former RVAAP/Camp Ravenna area is continental and is 
characterized by moderately warm and humid summers, reasonably cold and cloudy winters, 
and wide variations in precipitation from year to year. The following climatological data 
were obtained from the Midwest Regional Climate Center at the Youngstown-Warren 
Regional Airport located in Trumbull County and are based on a 30-year average between 
1971 and 2000 (Midwest Regional Climate Center, 2000). 

Total annual rainfall in the former RVAAP/Camp Ravenna area is approximately 38.2 
inches, with the greatest monthly average occurring in July (4.10 inches) and the lowest 
monthly average occurring in February (2.03 inches). Average annual snowfall totals 
approximately 55 inches with the greatest monthly average occurring in January (14.3 
inches). It should be noted that due to the influence of lake-effect snowfall events associated 
with Lake Erie, located approximately 35 miles to the northwest of the RVAAP, snowfall 
totals vary widely throughout northeastern Ohio. 

The average annual daily temperature in the former RVAAP/Camp Ravenna area is 48.3 
degrees Fahrenheit (ºF), with an average daily high temperature of 58.2 ºF and an average 
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daily low temperature of 38.8 ºF. The prevailing wind direction at the former RVAAP/Camp 
Ravenna is from the southwest. Severe weather, in the form of thunder and hail in summer 
and snowstorms in winter is common. Tornadoes are infrequent in Portage County; however, 
minor structural damage to several buildings on facility property occurred as the result of a 
tornado in 1985. 

3.3 Topography 

Overall the installation is relatively flat with occasional broad ranging hills, although there 
are occasional steep slopes. Many of the steep slopes are due to modifications of the 
landscape from cut and fill operations during the construction of the ammunition plant in the 
1940s. The elevation ranges across the facility from approximately 930 ft. above mean sea 
level (msl) to approximately 1,200 ft. above msl. 

ODA1 is situated in the southwestern quadrant of the former RVAAP facility/Camp 
Ravenna, as shown on Figure 1-2. Topography across ODA1 is relatively flat with little 
change in elevation (see Figure 3-1). The elevation at ODA1 is approximately 1,085 ft. (330 
meters [m]) above msl. The AOC is slightly elevated as compared to its immediate 
surroundings and surface drainage is to the east, west, and south.  

3.4 Hydrology 

The former RVAAP/Camp Ravenna is located in the Mahoning River Basin (AMEC, 2008). 
Three major streams (South Fork Eagle Creek, Sand Creek, and Hinkley Creek) drain 
approximately 65 percent of the facility. The northern and central portions of the property are 
drained by Sand Creek, with a total drainage area of 13.5 square miles (8,640 acres). Sand 
Creek subsequently drains to South Fork Eagle Creek, which has a drainage area of 30.7 
square miles (19,648 acres) and runs into Eagle Creek, and finally the Mahoning River. The 
western portions of the former RVAAP/Camp Ravenna (including ODA1) drain to Hinkley 
Creek, a 7.2 square mile (4,608 acres) drainage basin, and subsequently to the West Branch 
of the Mahoning River. The easternmost portion of the installation drains to the West Branch 
of the Mahoning River near its confluence with the main trunk of the Mahoning River. The 
southern areas drain directly into Michael J. Kirwan Reservoir. A number of smaller, 
unnamed creeks drain other areas of the facility (AMEC, 2008). Drainage from within the 
bermed OB/OD area is south via a culvert towards a shallow ditch that ultimately discharges 
at ground surface within the Hinkley Creek drainage area. Surface drainage outside the berm 
is to the east, west, and south (Figure 3-2). 

3.5 Soils and Geology 

This section includes a discussion of soil types, regional geology, and geologic setting of 
ODA1. 
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3.5.1 Soils 
Soil types at the former RVAAP/Camp Ravenna exist as a glacial veneer, and for the most 
part were formed in glacial till ground moraines on upland areas. Small pockets of end 
moraine material also exist throughout the installation. The soils covering the majority of the 
installation have a thin layer of topsoil, are heavily textured, seasonally wet, strongly acidic, 
and limited in productivity by poor drainage (AMEC, 2008). Installation soils have been 
heavily influenced in many areas by human-related activities, including agriculture, cut-and
fill operations, fire, and general construction related activities. Eight soil associations exist at 
the former RVAAP/Camp Ravenna: Chili, Fitchville-Haskins-Sebring, Loudonville
Mitiwanga-Dekalb, Mahoning-Ellsworth, Ravenna-Canfield, Remsen-Geeburg-Trumbull, 
Sebring-Holly-Canaedea, and Wadsworth-Rittman.  

The eastern two-thirds of the property is Hiram Till, a 5- to 15-ft thick clay-rich, relatively 
impermeable till deposited as a ground moraine. The Hiram Till overlies thin beds of sandy 
outwash material in the far northeastern corner of the facility. Hiram Till generally falls in 
the Mahoning-Ellsworth soil association (AMEC, 2008). The Lavery Till was deposited 
along the western one-third of the installation (AMEC, 2008). The Lavery Till is composed 
of silty sand material, few cobbles, and sporadic boulders, and is approximately 20–40 ft. 
thick. The Lavery Till generally falls in the Wadsworth-Rittman soil association. In addition 
to the glacially formed soils, recent alluvium is present in the Lower Sand Creek area and in 
the Eagle Creek/Sand Creek confluence area, which is considered the Sebring-Holly
Canaedea association. Additional outwash sand and gravel is present in the elevated area of 
the northeastern corner of the installation (AMEC, 2008). This installation has very little 
difficulty with erosion control. Generally, slope on the installation is five percent or less. 
Most areas have a slope of two percent or less.  

3.5.2 Regional Geology 
The regional geology at the former RVAAP/Camp Ravennaconsists of horizontal to gently 
dipping bedrock strata of Mississippian and Pennsylvanian age overlain by varying thickness 
of unconsolidated glacial deposits. The former RVAAP/Camp Ravenna is situated within the 
glaciated Allegheny Plateau section of the Appalachian Plateaus Province. The general 
terrain is gently rolling, which is characteristic of postglacial moraine formations. Glacial till 
deposits from the Wisconsinan glacial period mark surficial geology at the former 
RVAAP/Camp Ravenna, with occasional outcrops of bedrock of the Pottsville formation.  

The Pennsylvanian age Pottsville sandstone formation, composed of coarse, permeable 
sandstones to impermeable shales, is the uppermost bedrock unit underlying the former 
RVAAP/Camp Ravenna. The Pottsville formation is underlain by Mississippian-age shale of 
the Cuyahoga formation.  
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3.5.3 Geologic Setting of ODA1 
Soils at ODA1 consist of the Fitchville silt loam series. This series exhibit 2–6 percent 
slopes, is somewhat poorly drained, and has low permeability (see Figure 3-3). The surficial 
geology at ODA1 consists of the Lavery Till. In general, the clayey silty Lavery Till consists 
of approximately 28 percent sand and 30 percent clay, but percentages can vary. As shown 
on Figure 3-4, ODA1 lies within the Sharon Conglomerate. However, depth to bedrock is 
unknown in the AOC. 

Mississippian- and Pennsylvanian-age sandstones and conglomerates make up the 
stratigraphy underlying the Hiram and Lavery Tills at the former RVAAP/Camp Ravenna. 
The Mississippian Cuyahoga Formation, consisting of blue-gray silty shale with interbedded 
sandstone, crops out in the far northeastern corner of the facility. The Cuyahoga Formation 
has a gentle southward regional dip of 5 to 10 feet per mile. The remainder of the facility is 
underlain by the Pottsville Formation of Pennsylvanian age. The Pottsville Formation rests 
unconformably on the eroded Cuyahoga Formation and dips 5 to 10 feet per mile. 

The Connoquenessing, Mercer, and Homewood Members of the Pottsville Formation are 
present beneath the western half of the former RVAAP/Camp Ravenna. The 
Connoquenessing Member is coarse gray sandstone with thin interbeds and partings of sandy 
shale. The Mercer Member, overlying the Connoquenessing Member, consists of silty to 
carbonaceous shale with thin, discontinuous sandstone lenses. The Homewood Member lies 
unconformably on the Mercer Member and consists of coarse-grained crossbedded 
sandstones. 

The Sharon Sandstone Conglomerate Unit of the Cuyahoga Formation is the primary 
formation that underlies the eastern half of the former RVAAP/Camp Ravenna; however, the 
formation is also cross-bedded at the southwest portion of theormer RVAAP/Camp Ravenna 
RVAAP where the AOC is located. The Sharon Sandstone Conglomerate is frequently 
fractured, highly permeable, highly porous, coarse-grained, gray-white weathered 
orthoquartzite sandstone, commonly with white quartz pebbles and locally thin shale lenses. 
The Sharon shale overlies the conglomerate and consists of sandy, gray-black, fissile shale 
with plant fragments and thin flagstone beds. 

3.6 Hydrogeology 

This section describes the regional hydrogeology and hydrogeologic setting of ODA1. 

3.6.1 Regional Hydrogeology 
The major aquifers underlying the former RVAAP/Camp Ravenna are the sandstone units of 
the Pottsville formation. These aquifers exist under artesian conditions, and are typically 
confined by glacial drift or shale. Within this formation, the Sharon Conglomerate is the 
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most productive of these units, and is the major bedrock aquifer in northeastern Ohio. The 
study performed by Kammer (1982) indicated that of the 71 groundwater wells that 
penetrated the installation at that time, 57 were penetrating the Sharon Conglomerate. Data 
from the Kammer study indicated that the thickness of the Sharon Conglomerate ranges from 
44–177 ft., while the average well depth at the former RVAAP/Camp Ravenna is 
approximately 155 ft., with a range between 83 and 261 ft. (Kammer, 1982). 

Groundwater flow at the former RVAAP/Camp Ravenna is generally from west to east. 
Throughout the facility, average depth to groundwater is as deep as 50 ft. bgs (USACE, 
2004). However, groundwater has been encountered at much shallower depths in the upper 
unconsolidated aquifer across the property. Groundwater flows from bedrock highs in the 
western portion of the property toward stream valleys in the eastern portion; these latter areas 
act as discharge areas, as indicated by static water levels in monitoring wells across the 
installation (Kammer, 1982).  

Regionally, groundwater recharge occurs via surface streams and surface infiltration through 
sand and gravel within buried valleys. Two large buried valleys occur southwest and 
northwest of the facility, and can yield up to 1,600 gallons per minute of groundwater from 
wells penetrating those particular glacial tills. 

The majority of the property itself is comprised of clay-rich glacial tills with low 
permeabilities and underlying bedrock formations with extremely variable, but relatively low 
permeabilities. Typical yields from wells penetrating the Sharon Conglomerate range from 5 
to 200 gallons per minute; usually yields from the overlying unconsolidated sediments are 
considerably lower. In addition, the thickness and permeability of the bedrock formation/unit 
producing the water at the former RVAAP/Camp Ravenna vary considerably and have a 
strong effect on well yields, transmissivity, and hydraulic conductivity (Kammer, 1982).  

3.6.2 Hydrogeologic Setting of ODA1 
Characterization of the groundwater regime through monitoring well installation and 
sampling was not part of the scope of this Phase II RI. Subsurface hydrogeologic conditions 
at ODA1 are largely inferred from surface topography, surface water flow, soil conditions, 
and information from the surrounding NTA. The depth to the water table from direct-push 
soil borings at ODA1 has been observed from approximately 5 ft. bgs to 11 ft. bgs. 

Shallow groundwater present in the unconsolidated glacial material is suspected to flow 
across the AOC from north to south, following topographic trends and surface water flow 
patterns. However, topographical relief is minute across the AOC that other factors may have 
a greater influence on groundwater movement (i.e., confining units, recharge areas, etc.). 
Because of the presence of a suspected regional buried bedrock valley beneath the AOC, it is 
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likely that multiple deeper saturated zones are present in the glacial materials. Any deeper 
groundwater is likely to flow along strike of the buried valley (i.e., to the southwest) and off 
of the former RVAAP/Camp Ravenna property (SAIC, 2001a).  

3.7 Potential Receptors 

Potential receptors include human and ecological receptors. 

3.7.1 Human Receptors 
This AOC is currently off-limits to unauthorized access due to MEC. The former 
RVAAP/Camp Ravenna is a controlled access facility that is fenced and patrolled by security 
personnel. Full-time OHARNG, BRAC, and contractor staff work at the facility. Military 
training and operations are conducted at the facility. ODA1 is located in the south central 
portion of the facility. The AOC is not currently used for military training activities, but may 
receive periodic foot traffic during restoration activities. The OHARNG projected future land 
use for the AOC is for military use. The AOC is classified as an active range and has activity 
and safety restrictions associated with Army policy and Range Management that are outside 
the purview of the CERCLA/IRP considerations of legacy contamination. The most 
representative receptor is the NGT; per the FWHHRAM (USACE, 2005a), this constitutes 
Military Training Land Use. However, since this RI is being updated and revised to 
incorporate requirements of the Risk Assessment Technical Memo, only the evaluation of 
Unrestricted (Residential) Land Use is fully evaluated to identify COCs in this RI. 
Residential land use, specifically the Residential Receptor (Adult and Child) scenario, is 
included to evaluate COCs for unrestricted land use at the AOC, as required by the CERCLA 
process and as outlined in the FWHHRAM (USACE, 2005a).  

3.7.2 Ecological Receptors 
The former RVAAP/Camp Ravenna has a diverse range of vegetation and habitat resources. 
The majority of lands within thefacility are postsuccessional agricultural lands, with the 
exception of a few areas of large mature forest and areas that were considered too wet to 
farm. Approximately 90 percent of the former RVAAP/Camp Ravenna, with the exception of 
wet woods, had historically been cleared and used for agriculture or otherwise disturbed 
(AMEC, 2008). Habitats currently present include large tracts of closed-canopy hardwood 
forest, scrub/shrub open areas, grasslands, wetlands, open-water ponds and lakes, and semi
improved administration areas. 

Vegetated land can be divided into three broad vegetation categories: herb-dominated, shrub
dominated, and tree-dominated (AMEC, 2008). Tree-dominated areas are the most 
widespread form of vegetation across the former RVAAP/Camp Ravenna. The remaining 
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acres that are not dominated by vegetation include areas previously developed or disturbed 
through the emplacement of structures, roads, and other development.  

Available estimates indicate that approximately one-third of the facility property meets the 
regulatory definition of a wetland, with the majority of the wetland areas located in the 
eastern portion of the facility. Wetland areas at the former RVAAP/Camp Ravenna include 
seasonal wetlands, wet fields, and forested wetlands. Many of the wetland areas are the result 
of natural drainage or beaver activity; however, some wetland areas are associated with 
anthropogenic settling ponds and drainage areas (AMEC, 2008). The potential for impacts on 
wetland areas at the former RVAAP/Camp Ravenna is real due to the amount of process 
effluent discharged to settling ponds and the natural drainage of the area in the past. 

Federal status as a candidate, threatened, or endangered species is derived from the 
Endangered Species Act (ESA; 16 United States Code [USC] § 1538, et seq) and is 
administered by the U.S. Fish and Wildlife Services. State-listed plant and animal species are 
determined by the Ohio Department of Natural Resources (ODNR). There are currently no 
federally listed species or critical habitats on Camp Ravenna property. There are species 
under federal review for listing, but none are listed. Information regarding endangered, 
threatened, and candidate species at the facility was obtained from the Camp Ravenna Rare 
Species List (Camp Ravenna, 2010). Table 3-1 presents State-listed species that have been 
confirmed to be on the facility by biological inventories and confirmed sightings.  

3.8 Conceptual Site Model 

The Conceptual Site Model (CSM) for the former RVAAP/Camp Ravenna as presented in 
the Final Facility-Wide Sampling and Analysis Plan (FSAP) (SAIC, 2001b); herein referred 
to as the FSAP, operational information, and data collected during the Phase I RI in 1999 
(SAIC, 2001a), were used to develop the preliminary CSM, as outlined below. The 
preliminary CSM was updated in the DQO Report (Shaw, 2009a). This preliminary CSM is 
refined to integrate the results of the evaluation of contaminant nature and extent, fate and 
transport modeling, and the HHRA and SLERA and presents a summary of available 
knowledge for the AOC. 

3.8.1 Surface Soils 
Surface soils at the site, characterized as 0–1 ft. bgs at the former RVAAP/Camp Ravenna, 
consist of silty loam. The surface soil is covered with thick vegetation consisting of primarily 
tall grass and overgrown brush. Surface soil sampling was conducted in 1999 as part of the 
Phase I RI. Additional surface soil sampling during the 2010 RI field activities was the target 
of surface soil sampling using incremental sampling method (ISM).  
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Previous surface soil samples collected at the site focused primarily on identified potential 
source areas within the AOC boundaries – the OB/OD area, plane storage areas, and low 
lying drainage areas. Sample results indicated that surface soils had been impacted primarily 
by metals and low level explosives (i.e., detections are primarily estimated values less than 
the EPA Region 9 Preliminary Remediation Goals) and the bulk of the contamination was 
concentrated around the south ditch and other isolated hotspots. Following the removal of 
soils from grids established during the 2000–2001 IRA, surface soils remain impacted by 
metals. 

3.8.2 Subsurface Soils 
Subsurface soils at the site, characterized as greater than 1 ft. bgs at the former 
RVAAP/Camp Ravenna, consist mostly of fine sands with interbedded lenses of silty sands 
and silty clays. Following the removal of soils from grids established during the 2000–2001 
IRA, confirmatory composite samples from the base of these excavations indicated that 
subsurface soils had been impacted by metals (aluminum, arsenic, beryllium, chromium, 
copper, and lead). 

A DGM investigation was performed in 2010 with the primary objective for ODA1 of 
characterizing the anomaly density in the subsurface. Subsurface soil sampling was 
performed during the 2010 RI field activities using a modified ISM approach (see Section 
4.2.3.1). Locations were biased based on data gaps in subsurface soil results from the Phase I 
RI, confirmatory analytical results identified during the 2000–2001 removal action, and the 
DGM results for the site as presented in the DGM Report (Shaw, 2011). 

3.8.3 Sediment/Surface Water 
Sediment/surface water samples collected under the Phase I RI did not indicate impacts from 
ODA1 activities. 

3.8.4 Groundwater 
The one groundwater sample collected under the Phase I RI was obtained using direct-push 
boring techniques. Groundwater obtained from well points at the former RVAAP/Camp 
Ravenna is solely used for screening purposes. Specifically, any detects are considered 
minimal values and nondetects do not definitively indicate lack of contamination. 
Groundwater data that are used at the RVAAP for the purposes of evaluation, risk 
assessment, etc., must be obtained from properly installed, developed, and sampled 
monitoring wells. The groundwater sample did not indicate any impact from ODA1 
activities. Future sampling of groundwater would be performed under a separate facility
wide program for groundwater. 
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3.8.5 Potential Chemicals of Interest 
The nature and types of contaminants to be expected from the former ODA1 are primarily 
metals, explosives, and propellants. These types of chemicals would be expected as a result 
of the historical thermal destruction of munitions, explosives, and explosive-related material 
conducted at the site. 

3.8.6 Potential Receptors 
The OHARNG projected future land use for the AOC is for military use. The most 
representative receptor is the NGT; per the FWHHRAM (USACE, 2005a). 
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FIGURE 3-3 SOIL TYPES 
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FIGURE 3-4 BEDROCK GEOLOGY 
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Common Name Scientific Name 

 State Endangered 

American bittern   Botaurus lentiginosus 

 Northern harrier  Circus cyaneus 

Yellow-bellied sapsucker  Sphyrapicus varius 

Golden-winged warbler Vermivora chrysoptera 

 Osprey  Pandion haliaetus 

 Trumpeter swan  Cygnus buccinator 

 Mountain brook lamprey  Ichthyomyzon greeleyi 

  Graceful underwing moth Catocala gracilis 

Tufted moisture-loving moss  Philonotis fontana var. Caespitosa 

 Bobcat Felis rufus 

 Narrow-necked Pohl’s moss  Pohlia elongate var. Elongata 

Sandhill crane (probable nester) Grus canadensis 

 Bald eagle (nesting pair) Haliaetus leucocephalus 

 State Threatened 

Barn owl Tyto alba 

 Dark-eyed junco (migrant)  Junco hyemalis 

  Hermit thrush (migrant) Catharus guttatus 

Least bittern Ixobrychus exilis 

 Least flycatcher Empidonax minimus 

 Caddisfly Psilotreta indecisa 

Simple willow-herb Epilobium strictum 

Woodland horsetail   Equisetum sylvaticum 

Lurking leskea Plagiiothecium latebricola 

 Pale sedge  Carex pallescens 

 State Potentially Threatened Plants 

 Gray birch Betula populifolia 

 Butternut  Juglans cinerea 

Northern rose azalea  Rhododendron nudiflorum var. Roseum 

Table 3-1 
Camp Ravenna Rare Species List 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Common Name Scientific Name 

Hobblebush  Viburnum alnifolium 

 Long beech fern Phegopteris connectilis  

 Straw sedge Carex straminea 

 Large St. Johnswort  Hypercium majus  

 Water avens  Geum rivale 

Shinning lady’s tresses  Spiranthes lucida 

 Swamp oats  Sphenopholis pensylvanica 

Arborvitae  Thuja occidentalis 

 American chestnut  Castanea dentata 

 State Species of Concern 

Pygmy shrew  Sorex hoyi 

 Woodland jumping mouse Napaeozapus insignis 

Star-nosed mole Condylura cristata 

Sharp-shinned hawk  Accipiter striatus 

Marsh wren  Cistothorus palustris 

Henslow’s sparrow  Ammodramus henslowii 

Cerulean warbler Dendroica cerulea 

Prothonotary warbler Protonotaria citrea  

Bobolink  Dolichonyx oryzivorus 

Northern bobwhite Colinus virginianus 

 Common moorhen Gallinula chlorpus 

 Great egret (migrant)  Ardea alba 

 Sora  Porzana carolina 

Virginia rail  Rallus limicola 

Creek heelsplitter Lasmigona compressa 

Eastern box turtle   Terrapene carolina 

 Four-toed salamander  Hemidactylium scutatum 

 Mayfly  Stenonema ithica 

 Coastal plain apamea Apamea mixta 
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Common Name Scientific Name 

Willow peasant  Brachylomia algens 

 Sedge wren  Cistothorus platensis 

 State Special Interest 

 Canada warbler Wilsonia canadensis 

Little blue heron Egretta caerula 

Magnolia warbler Dendroica magnolia 

 Northern waterthrush Seiurus noveboracensis 

Winter wren  Troglodytes troglodytes 

 Back-throated blue warbler  Dendroica caerulescens 

Brown creeper  Certhia americana 

 Mourning warbler  Oporornis philadelphia 

Pine siskin  Carduelis pinus 

Purple finch  Carpodacus purpureus 

Red-breasted nuthatch  Sitta canadensis 

Golden-crowned kinglet Regulus satrapa 

Blackburnian warbler Dendroica fusca 

Blue grosbeak  Guiraca caerulea 

 Common snipe Gallinago gallinago 

American wigeon Anas americana 

Gadwall  Anas strepera 

Green-winged teal Anas crecca 

Northern shoveler  Anas clypeata 

 Redhead duck Aythya Americana 

Ruddy duck  Oxyura jamaicensis 

 

 

Table 3-1 (continued) 
Camp Ravenna Rare Species List 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

1 Source: Camp Ravenna Joint Military Training Center Rare Species List, April 27, 2010. 

2 

Draft 3-7 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 



  
 

 

 

 

 
 

 

 

 

  

 

 

 

 

 

 

5 

10 

15 

20 

25 

30 

1 

2 
3 
4 

6 
7 
8 
9 

11 
12 
13 

14 

16 

17 

18 

19 

21 

22 
23 
24 

26 
27 
28 

29 

31 
32 

	 

	 

	 

	 

	 

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

4.0 STUDY AREA INVESTIGATION 

This section presents a summary of the various tasks involved in the Phase II RI field 
investigation, from presampling activities, preparation for field work, sample locations, 
rationale, and description of sampling methods used, to develop this RI. In addition, specific 
details of how these tasks were carried out in the field are provided. Appendices A through J 
of this Phase II RI contain supporting data collected during the Phase II RI. These appendices 
consist of soil and sampling logs, QA documentation, laboratory analytical data, 
investigation-derived waste management characterization reports, and supporting data for the 
screening-level human health and ecological risk assessments. 

4.1 Presampling Activities 

Before sampling crews were mobilized to collect field samples, activities that ensured a 
quick, efficient mobilization and orderly execution of the project were completed. These 
activities included the following: 

	 Conducted MEC clearance for sampling locations using MEC avoidance 
procedures; 

	 Cleared vegetation from AOCs as needed for sample location access; 

	 Verified that no utilities were present; 

	 Staked sampling locations; 

	 Inspected and transported sampling equipment to the field; and 

 Established work zones and decontamination facilities for sampling equipment. 

4.1.1 MEC Avoidance 
Prior to entry at ODA1 by Shaw field personnel, Shaw conducted MEC avoidance 
procedures as presented in Section 4.1.5 of the Safety, Health, and Emergency Response 
Plan (SHERP; Shaw, 2009b). Shaw provided a UXO technician for performing initial ground 
clearance of potential MEC with a Schonstedt Model GA-52Cx magnetometer. During 
subsurface sampling activities, the UXO technician screened the boreholes using the 
Schonstedt as a downhole sensor until the field geologist determined that the boring had 
reached undisturbed soil. No MEC was encountered during the Phase II RI investigation.  

4.1.2 Vegetation Clearing 
The vegetation in the north and south boundaries of ODA1 is thickly wooded with 
considerable canopy. The remainder of ODA1 is open with vegetation coverage consisting 
primarily of grass. Removing excess vegetation was required in order to allow for a quality 
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geophysical survey and sampling activities. Vegetation removal included small trees (less 
than 3 inches in diameter), scrub brush, and hanging vegetation (less than 6 ft. above ground 
surface) along the north, south, and east ODA1 boundaries. Clearing activities at these 
locations maximized the extent possible to allow for execution of work. Ground level 
vegetation was mowed so personnel and equipment could safely access the designated 
sampling locations, as necessary. Shaw cleared vegetation that impeded or interfered with the 
safe and effective implementation of the project.  

4.1.3 Utility Clearance 
Prior to intrusive subsurface activities, on-site personnel reviewed available subsurface 
geophysical details and facility plans to aid in identifying subsurface utilities for clearance. 
All infrastructure organizations or utility related agencies were contacted, including the Ohio 
Utilities Protection Services, which potentially had utilities in the vicinity of each area. No 
utilities were identified that impeded subsurface investigations at ODA1. 

4.1.4 Staking Sample Locations 
Wooden stakes were placed at the approximate subsurface soil sampling locations and at the 
four corners of each ISM decision unit area. Section 4.3.4 discusses the surveying techniques 
utilized for the staked areas. 

4.1.5 Establish Work Zones and Decontamination Area 
Shaw established work zones in accordance with the procedures presented in the SHERP 
(Shaw, 2009b). Due to the relatively short duration of this project, services such as water, 
telephone, sanitary, and gas were not installed at the AOC. Water for decontamination of 
personnel and equipment was stored in portable containers.  

A temporary decontamination area was constructed to facilitate decontamination of drill rigs 
and other associated equipment and personnel. Section 4.3.3 further discusses 
decontamination procedures. 

4.2 RI Field Investigation 

ISM surface soil samples and modified ISM subsurface samples were collected as part of the 
environmental investigation at ODA1. The characterization field activities were performed in 
a well-defined and consistent manner, ensuring resulting data was comparable between 
sampling locations and could be validated against all applicable quality control (QC) 
requirements. This section defines the field methods and procedures that Shaw implemented 
in accordance with the FSAP (SAIC, 2001b), and the Addendum (Shaw, 2010a). Sampling 
activities conducted during the Phase II RI included the following: 

 Discrete VOC soil sampling (varied, see AOC-specific Table 5-1); 
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 ISM surface soil characterization (0–1 ft. bgs); and 

 Modified ISM subsurface soil characterization (varied, see AOC-specific 
Table 5-1). 

Table 1-1 in the Final Quality Assurance Project Plan (QAPP) Addendum No. 1 for 

Environmental Services at RVAAP-34 Sand Creek Disposal Road Landfill, RVAAP-03 Open 
Demolition Area #1, and RVAAP-28 Mustard Agent Burial Site Version 1.0 (Shaw, 2010b), 
herein referred to as the QAPP Addendum, summarizes sampling and analysis requirements. 
The following sections discuss the sampling rationale, field protocols, and procedures that 
were used for the sampling activities conducted at ODA1.  

4.2.1 Surface Soil Sampling 
Data gaps identified four inorganic COPCs (arsenic, beryllium, chromium (total), and cobalt) 
in the central portion surface soils (DA1-008, 018, and 019), southwest perimeter (DA1
026), southern perimeter (DA1-030), and southeast portion (DA1-034) of the site. As several 
of these previous sampling locations (DA1-008, DA1-018, and DA1-019) in the central 
portion of the site are bound horizontally by IRA excavation grids or other surface soil 
samples, data gaps for the inorganic COPCs in surface soil remained horizontally along the 
southwest, south, and southeast perimeter of the site. Five decision units (DA1dd-050–054) 
during this Phase II field investigation were established. Decision unit DA1ss-050 was 
established to horizontally define the extent of COPCs (arsenic, chromium (total), and 
cobalt) surrounding Phase I RI sample DA1-34. Decision unit DA1ss-051 was established to 
horizontally define the extent of COPCs (chromium (total) and cobalt) surrounding Phase I 
RI sample DA1-30. Decision unit DA1ss-052 was established to horizontally define the 
extent of COPCs (chromium (total) and cobalt) surrounding Phase I RI sample DA1-26. 
Since the purpose of the perimeter surface soil sampling was to confirm the significance of 
previous discrete surface soil sample results, the ISM effort included those previous 
sampling locations. Decision Units DA1ss-053 and DA1ss-054 were also established to fully 
characterize the site along the southern perimeter. 

4.2.1.1 ISM Approach 

Surface soil samples were collected using the ISM. Collecting, preparing, and analyzing an 
ISM sample provides a repeatable and accurate measure of the average concentrations of 
chemicals of interest (COIs) within a sample area. A sufficient amount of sample material 
was collected from the sample area to account for compositional heterogeneity. 

Each ISM surface soil sample consisted of 30 random samples collected from the decision 
units (DA1SS-050 to DA1SS-054) across the entire 1-ft interval between 0 and 1 ft. bgs. 
Sub-sample locations within the designated ISM sampling area were selected on a 

Draft 4-10 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 



  
 

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

Draft 4-11 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 

 
 

 

 
 

 

 

5 

10 

15 

20 

25 

30 

35 

1 
2 
3 
4 

6 

7 
8 
9 

11 
12 
13 
14 

16 
17 
18 
19 

21 

22 

23 
24 

26 
27 
28 
29 

31 

32 
33 
34 

36 

systematic-random basis at ODA1 due to its reproducibility. In using the systematic random 
sample approach (as depicted on Figure 4-1) three key steps were followed: (1) the ISM 
sampling area was subdivided into a uniform grid (i.e., paced out the area and divided into 30 
grids for a 30-aliquot sample), (2) selected a single randomly selected sub-sample location in 
the first grid, and (3) collected sub-samples from the same relative locations within each of 
the other grids (USACE, 2009). The ISM decision units are shown on Figure 4-2. 

A total of 6 (including one duplicate) ISM surface soil samples were collected from 0–1 ft. 
bgs from the 5 separate decision units (DA1ss-050- to DA1ss-054). The ISM samples were 
collected using a 7/8-inch stainless steel step probe sample collection device. The samples 
were then placed into a plastic-lined bucket and combined to make a single sample. 
Approximately 1 kilogram of soil was collected from each ISM sample and submitted to the 
laboratory for processing and analysis. Any material larger than the # 10 sieve was discarded. 
The remaining air-dried, sieved material was then grounded to better homogenize the sample. 
Field duplicate QC samples were collected from within the same ISM decision unit 
consisting of 30 sub-sample aliquots each. ISM samples were analyzed for Target Analyte 
List (TAL) metals, explosives, and hexavalent chromium. One sample (DA1-052M-0201
SO) was also analyzed for remaining full-suite analyses except VOCs (SVOCs, PCBs, 
pesticides, and propellants) and cyanide. Note that ISM samples were not analyzed for VOCs 
(typically part of the RVAAP full suite) as discussed in the following section. Sample grid 
logs were prepared at the time of sampling in accordance with the FSAP and Addendum, and 
are provided in Appendix A. 

4.2.2 Discrete VOC Surface Soil Samples 
ISM was not utilized for surface samples to be analyzed for VOC analysis that comprised of 
one sample location collected as part of the RVAAP full suite. One discrete sample 
(DA1-052D-0201-SO) was collected for VOC analysis at the 0–1 ft. bgs interval from the 
soil borehole using a disposable terra core sampler. The specific location of the discrete 
sample was intended to be biased toward stained soils, or soils that exhibited volatile 
compounds; however, no such locations were identified during the field sampling activities 
and the location was randomly chosen within the designated sample interval. Soil portions 
designated for VOC analysis were placed directly in the sample container and were not 
composited or further processed in the field.  

QC samples for surface soil samples VOC analysis included one field duplicate sample and 
matrix spike/matrix spike duplicate (MS/MSD) at the same frequency as the RVAAP full
suite ISM sample. The collection of the QC samples required similar portions of soil as the 
original sample. The field duplicates were labeled with different sample numbers and 
submitted to the laboratory for processing as a blind field duplicate. QA samples for VOC 
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analysis were collected for the USACE only at a frequency of 10 percent of the VOC 
samples collected using the same methods as for the collection of the QC samples. The QA 
samples were submitted to the specified USACE-contracted laboratory for processing and 
analysis. 

4.2.3 Subsurface Soil Sampling 
Data gaps were identified for six inorganic COCs (aluminum, arsenic, beryllium, chromium 
[total], copper, and lead), one propellant (nitrocellulose), and four VOCs (benzene, 
ethylbenzene, toluene, and xylenes) post Phase I and IRA. Subsurface modified ISM soil 
samples were collected in order to address these data gaps and to define the vertical extent of 
these COCs primarily in the west, southwest, and south central portions of the site.  

4.2.3.1 Modified Incremental Sampling Approach 

Subsurface soil samples were collected by means of hydraulic direct-push (i.e., Geoprobe®) 
to a maximum sampling depth of 16 ft. bgs at ODA1. The procedures for hydraulic direct
push and sampling are discussed in the FSAP and Addendum. 

In order to be consistent with the excavation confirmation sampling and potential future use 
of the data in risk assessments, subsurface samples collected in previously excavated areas 
were collected at the beginning of the bottom of the excavation (either 2 ft., 4 ft., or 5 ft. bgs 
depending upon the location) and proceeded in 4-ft intervals thereafter. Subsurface soil 
samples collected in areas that were not previously excavated began at 1 ft. bgs such that the 
first interval was from 1–4 ft. bgs, and in 4-ft intervals thereafter (refer to Table 5-1 for 
sample depth intervals). A total of 91 (including eight duplicates) subsurface soil samples 
were collected using the modified ISM approach from 23 soil borings. In general, 30 
increments of soil were collected from the soil column for each 4-ft interval to generate a 
modified ISM sample. Field duplicate QC samples were collected from within the same ISM 
boring consisting of 30 subsample aliquots each. Borehole logs were prepared at the time of 
sampling in accordance with the FSAP and Addendum, and are provided in Appendix A. 
Organic vapor screening using a photoionization detector was conducted on soil cores.  

All modified ISM subsurface soil samples were analyzed for TAL metals and explosives. 
Select samples were collected for the remaining full-suite analyses except VOCs (SVOCs, 
PCBs, pesticides, and propellants), and cyanide. Select samples were also analyzed for 
hexavalent chromium (see Table 5-1). Note that ISM samples were not analyzed for VOCs 
(typically part of the full suite) as discussed in the following section. 

4.2.4 Discrete VOC Subsurface Soil Samples 
Modified ISM was not utilized for subsurface samples to be analyzed for VOC analysis 
which comprised approximately 10 percent of the sample locations collected as part of the 
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RVAAP full suite. For samples designated for VOC analysis, one discrete sample was 
collected at the designated depth interval from the Geoprobe® soil probe sample interval 
using a disposable terra core sampler. The specific location of the discrete sample was 
intended to be biased toward stained soils or soils that exhibited volatile compounds; 
however, no such locations were identified during the field sampling activities and the 
locations were randomly chosen within the designated sample interval (see Table 5-1 for 
locations and sample depths). Soil portions designated for VOC analysis were placed directly 
in the sample container and were not composited or further processed in the field. A total of 
22 discrete subsurface soil samples were collected from 9 soil borings.  

QC samples for VOC analysis of subsurface soil samples included field duplicate samples 
and MS/MSD at the same frequency as the RVAAP full suite modified ISM samples. The 
collection of QC samples required similar portions of soil as the original sample. The field 
duplicates were labeled with different sample numbers and submitted to the laboratory for 
processing as a blind field duplicate. QA samples for VOC analysis were collected for the 
USACE at a frequency of 10 percent of the VOC samples collected using the same methods 
as for the collection of the QC samples. The QA samples were submitted to the specified 
USACE-contracted laboratory for processing and analysis.  

4.2.5 Chromium Speciation 
Samples collected at ODA1 during the 1999 Phase I RI were analyzed for total chromium 
only. As part of the DQO Report (Shaw, 2009a), the Draft FWCUG for total chromium was 
used for screening both total and hexavalent chromium results. Although, a Final FWCUG is 
provided for hexavalent chromium for each of the receptors, it is the same as the Final 
FWCUG for total chromium. The use of the total chromium Final FWCUG for both 
chromium states is based on the assumption that chromium exists predominantly in the 
trivalent state, rather than the more toxic hexavalent state. In order to confirm this 
assumption and determine an appropriate risk, chromium speciation samples were collected 
at the site to develop AOC-specific ratios of hexavalent chromium to trivalent chromium in 
the surface soil and subsurface soil media.  

Chromium speciation measures the concentration of chromium present in both the 
hexavalent and trivalent forms. Based on these measurements, a sample-specific ratio of 
hexavalent chromium to trivalent chromium can be calculated. When done for several 
samples at a site, a site-specific ratio can be determined. This ratio is then applied to the 
larger total chromium data set as part of the development of site-specific risks. For ODA1, 
this ratio was calculated by providing a comparison of the six surface soils, and five 
subsurface soils samples that were collected for both hexavalent chromium and total 
chromium analysis. Efforts were made to collect samples, both from areas previously 
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identified as having elevated total chromium concentrations and areas identified as having 
chromium concentrations near background levels.  

Should analytical data indicate the ratio of hexavalent chromium to trivalent chromium is 1:6 
(i.e., 14 percent) in environmental samples at the site; the Final FWCUG for total chromium 
will be used for risk calculations as part of the human health risk and ecological screening 
assessments required for the Phase II RI. This process has been approved and was 
documented in the RI Report Addendum No. 1 for the RVAAP-49 Central Burn Pits 
(SAIC, 2008). However, if the ratio varies from the standard 1:6 ratio, the Final FWCUG 
will be adjusted to a lower or greater value using the toxicity values for the two valence 
states of chromium and the AOC-specific hexavalent to trivalent chromium ratio for each 
media. 

4.3 Deviations from the Work Plan 

No Field Change Requests were submitted for the Phase II RI field work. Deviations in the 
field based on site conditions are documented in the field sampling logs (Appendix A). 
Deviations from the work plan consisted of the following: 

 In soil boring DA1sb-070, discrete sample DA1sb-070D-0204 (12–16 ft. bgs) was 
not collected due to poor sample recovery.  

 In soil boring DA1sb-076, sample interval 12–16 ft. bgs was not collected due to 
poor sample recovery.  

 A U.S. Army duplicate sample DA1sb-087M-0201-SO (1–4 ft. bgs) from soil 
boring DA1sb-075 was not analyzed due to insufficient sample volume.  

4.3.1 Sample Collection for Laboratory Chemical Analyses 
The following chemical analyses were conducted for soil samples: 

	 All ISM samples were analyzed for TAL metals and explosives.  

 Ten percent of ISM samples at ODA1 were analyzed for cyanide and the full suite 
of parameters (Table 1-1 of the QAPP Addendum) including VOCs (discrete 
samples only), SVOCs, pesticides, PCBs, and propellants (nitroglycerine, 
nitrocellulose, and nitroguanidine). 

	 ISM samples were not analyzed for VOCs; instead, a discrete sample was 
specially handled for VOC analysis at designated ISM sample areas. 

	 Up to five samples per media were analyzed for hexavalent chromium. 
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4.3.2 Field QC Sampling Procedures 
Soil QA/QC samples were collected at ODA1. QC duplicate samples were collected at a 
frequency of 10 percent (1 per 10 environmental samples) for each medium (i.e., soil). 
MS/MSD samples were collected at a rate of 5 percent (1 per 20) of the total samples per 
medium. Field duplicate QC samples were collected from within the same ISM boring 
consisting of 30 sub-sample aliquots each or within the same decision unit for surface soil. 
The field duplicates were labeled with different sample numbers and submitted to the 
laboratory for processing as a blind field duplicate. For QA of ISM samples, designated 
samples were processed and split by the primary laboratory. The QA split sample was 
submitted to the USACE-contracted QA Laboratory for analysis. Rinsate blank samples were 
collected to ensure sampling equipment was decontaminated properly. A QA Summary 
Report is provided in Appendix B. 

One source blank was also collected from the deionized/distilled (ASTM International 
Type I) water source used. The source blank was analyzed for a full suite of analyses. A 
sample was also collected from the potable water source. 

Section 3.0 of the QAPP Addendum summarizes QA/QC sampling requirements. Quantities 
of QA/QC samples are presented in Table 1-1 of the QAPP Addendum. 

4.3.3 Decontamination Procedures 
The decontamination procedure for surface and subsurface soil sampling activities is 
presented in Section 4.4.2.8 of the FSAP. This procedure was followed with the exception of 
using isopropanol in place of the methanol rinse. A final decontamination inspection of any 
equipment leaving the former RVAAP/Camp Ravenna at the end of field activities was 
conducted to ensure proper decontamination. 

4.3.4 Site Survey 
Following sampling activities, the horizontal coordinates of all sampling locations and the 
corners of ISM sample areas were determined. Surveys were performed utilizing a Trimble 
GeoXH Global Positioning System with subfoot accuracy. All locations were conveyed in 
Ohio State Plane Coordinates (NAD83) feet. The coordinates were downloaded and entered 
into an excel format for mapping. 
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Figure 4-1 
Systematic Random Sampling 
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5.0 NATURE AND EXTENT OF CONTAMINATION 

This section presents results of the Phase II RI data screening process to identify site-related 
contaminants (SRCs) indicative of impacts from AOC operations, and to evaluate occurrence 
and distribution of SRCs in environmental media at ODA1. The data evaluated in this section 
is inclusive of the results from the 2010 Phase II RI sampling, as well as previously collected 
remaining samples collected during the 1999 Phase I RI and 2000–2001 removal action. 

Section 5.1 presents the data reduction and screening process, which describes statistical 
methods and facility-wide background screening criteria used to distinguish constituents 
present at ambient concentrations from those present at concentrations that indicate potential 
impacts related to historical operations within the AOC. Sections 5.2 through 5.5 present the 
nature and extent of identified SRCs within each environmental media and spatial data 
aggregates (surface soil and subsurface soil) established for this Phase II RI Report. 
Summary analytical results are presented in tabular formats at the end of this section 
addressing each data aggregate. Complete analytical results are in Appendix C.  

Table 5-1 presents a summary of the Phase II RI field sampling and analytical program for 
ODA1 and Table 5-2 (later in this section) presents a summary of the remaining Phase I RI 
and removal action samples that were used for the screening process. Appendix L is a 
photograph log of representative soil conditions from various soil borings and sampling 
equipment. 

5.1 Data Evaluation Method 

Data evaluation methods for ODA1 are consistent with those established in the Final 
FWCUG Report (SAIC, 2010). These methods consist of three general steps: (1) define data 
aggregates, (2) verify data, reduction and screening, and (3) present data. 

5.1.1 Definition of Aggregates 
ODA1 data was grouped (aggregated) in two ways for evaluation of contaminant nature and 
extent and the human health and ecological risk assessments. The initial basic aggregation of 
data was by environmental media: soil (surface and subsurface). For each media aggregate, 
an evaluation was conducted to determine if further aggregation was warranted with respect 
to site characteristics, historical operations, ecological habitat, and potential future remedial 
strategy and land use (i.e., spatial aggregates). Data for soil was further aggregated based on 
depth and sample type for consistency with the exposure units (EUs) for human health risk 
and guidance established in the RVAAP Facility-Wide Human Health Risk Assessor Manual, 
Amendment 1 (USACE, 2005a) and Final FWCUG Report (SAIC, 2010). Data aggregates 
for evaluating the nature and extent of contamination at ODA1 are as follows: 
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 Surface Soil (0–1 ft. bgs): This medium is evaluated as an AOC-wide aggregate; 
however, both ISM and discrete data are available for this media. It is 
inappropriate to combine data from these two sample types; therefore, these two 
samples types are evaluated separately.  

 Subsurface Soil (greater than 1 ft. bgs): This medium is evaluated as an 
AOC-wide aggregate on the same basis as surface soil. The subsurface soil 
samples were aggregated based on sample depth intervals of 1–4 ft. bgs, 4–8 ft. 
bgs, 8–12 ft. bgs, and 12–16 ft. bgs. 

The soil data aggregates are further subdivided to define human health and ecological risk 
EUs in the risk assessments as discussed in Section 7.2 and Section 8.5 (i.e., shallow surface 
soil, deep surface soil, subsurface soil). 

5.1.2 Data Verification 
Data validation was performed on all 7 surface soil and 112 subsurface soil samples 
(including field and QC duplicates) collected during the Phase II RI field activities at ODA1 
to ensure that the precision and accuracy of the analytical data were adequate for their 
intended use. The review constituted comprehensive validation of 100 percent of the primary 
dataset.  

Analytical results were reported by the laboratory in electronic format and issued to Shaw on 
compact disc. Data validation was performed to ensure all requested data were received and 
complete. Data use qualifiers were assigned to each result based on the criteria provided in 
the DOD Quality Systems Manual for Environmental Laboratories, Version 4.1 (DOD, 
2009). Results were qualified as follows: 

 “U”—Analyte was not detected and reported less than the Level of Detection 
(LOD). 

 “J”—The reported result is an estimated value or one or more QC criteria failed 
(i.e., Laboratory Control Sample, surrogate spike recovery, or Continued 
Calibration Verification); also used to identify a sample result between the 
detection limit and the level of quantitation. 

In addition to assigning qualifiers, the validation process also selected the appropriate result 
to use when reanalysis or dilutions were performed. Where laboratory surrogate recovery 
data or laboratory QC samples were outside of analytical method specifications, the 
verification chemist determined whether laboratory reanalysis should be used in place of an 
original reported result. If the laboratory reported results for both diluted and undiluted 
samples, diluted sample results were used for those analytes whose concentrations were 
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1 greater than the calibration range of the undiluted sample. A complete presentation of the 
verification process results is contained in the QA Summary Report (Appendix B) and Data 
Validation Report (Appendix D). 

USACE performed third-party data validation for the data results and deemed that the data is 
acceptable for use. USACE’s Final Data Validation Report and chemical data usability 
assessment for the ODA1 data is presented in Appendix E.  

5.1.3 Data Reduction and Screening 
The data reduction process employed to identify SRCs involves identifying frequency of 
detection summary statistics, comparison to the former RVAAP/Camp Ravenna facility-wide 
background values (inorganics only), and evaluation of essential nutrients. Historical site 
data used were from the remaining Phase I RI sample data and the remaining 2000–2001 
confirmatory sample data from the removal action; QC and field duplicates were excluded 
from the screening data sets. All analytes having at least one detected value were included in 
the data reduction process. Summary statistics calculated for each data aggregate included 
the minimum, maximum, and average (mean) detected values and the proportion of detected 
results to the total number of samples collected. For calculation of mean detected values, 
nondetected results were included by using one-half of the reported detection limit as a 
surrogate value during calculation of the mean result for each compound. Following data 
reduction, the data was screened to identify SRCs using the processes outlined in the 
following sections. Figure 5-1 shows the former RVAAP/Camp Ravenna data screening 
process to identify SRCs and COPCs in accordance with the Final FWCUG Report (SAIC, 
2010). 

5.1.3.1 Frequency of Detection 

Chemicals that are detected infrequently, except explosives and propellants, may be artifacts 
in the data due to sampling, analytical, or other problems and; therefore, may not be related 
to the site activities or disposal practices. For sample aggregations, except for explosives and 
propellants, with at least 20 samples and frequency of detection of less than 5 percent, a 
weight of evidence approach was used to determine if the chemical is AOC-related. The 
magnitudes and clustering of the detections and the potential source of the chemical were 
evaluated keeping in mind that the site was used for the thermal destruction of munitions and 
munitions-related items and various chemicals may be present. For example, if detected 
results were not clustered, and the chemical was not found in other media at the study area, 
and the concentrations were not substantially elevated relative to the detection limit, then the 
chemical may be considered spurious and be eliminated from further consideration. 
Therefore, chemicals that were detected only at low concentrations in less than 5 percent of 
the samples from a given medium were dropped from further consideration, unless their 
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presence was expected based on historical information about the site, or it was likely to 
identify the existence of a ‘hot spot’. 

5.1.3.2 Facility Wide Background Screen 

For each inorganic constituent, concentrations were compared against established former 
RVAAP facility-wide background values. For inorganic constituents, if the value was greater 
than its respective background criterion, it was considered to be an SRC. It should be noted 
that not all inorganic compounds, analyzed as part of the previous investigations or the Phase 
II RI sampling event, have established screening levels or background values; therefore, in 
the event an inorganic constituent was not detected in the background data set, the 
background value was set to zero, and any detected result for that constituent was considered 
above background. This conservative process ensures that detected constituents are not 
eliminated as SRCs simply because they are not detected in the background data set. All 
detected organic compounds were considered to be above background because these classes 
of compounds do not occur naturally.  

5.1.3.3 Essential Nutrient Screen 

Chemicals that are considered to be essential nutrients (calcium, chloride, iodine, iron, 
magnesium, potassium, phosphorus, and sodium) are an integral part of the food supply and 
are often added to foods as supplements. The EPA recommends that these chemicals not be 
evaluated as COPCs as long as they are (1) present at low concentrations (i.e., only slightly 
elevated above naturally occurring levels), and (2) toxic at very high doses (i.e., much higher 
than those that could be associated with contact at the site) (USACE, 2005a). For the 
remaining Phase I RI and removal action samples, as well as the Phase II RI samples, 
analyses were conducted for calcium, iron, magnesium, potassium, and sodium. These five 
constituents were eliminated as SRCs in soil based on comparison to background values. 

5.1.4 Data Presentation 
Data summary statistics and screening results for SRCs in surface and subsurface soil at 
ODA1 are presented for each media. Analytical results for the SRCs are presented by sample 
locations on Figures 5-2 through 5-13 and indicate the extent and magnitude of 
contamination by highlighting maximum detected concentrations of SRCs and those whose 
concentrations are greater than background values, if applicable. The SRCs are further 
evaluated in Section 7.0, Human Health Risk Assessment. The entire analytical data 
summary for samples collected for the Phase II RI as well as the remaining Phase I RI and 
2000–2001 removal action samples are presented in Appendix C.  
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5.1.5 Data Use Evaluation 
The types of environmental media sampled relevant to ODA1 during the 1999 Phase I RI 
consisted of surface and subsurface soil, and during the 2000–2001 removal action consisted 
of subsurface soil. Shaw collected additional samples as part of the 2010 Phase II RI that 
included surface and subsurface soil. All available sample data were evaluated to determine 
suitability for use in the various key RI data screens that include evaluation of nature and 
extent of contamination, fate and transport modeling, and human and ecological risk 
assessments. Evaluation of data suitability for use in this RI Report involved two primary 
considerations: (1) representativeness with respect to current AOC conditions, and 
(2) sample collection methods (i.e., discrete vs. ISM). 

Previous data from past environmental investigations at ODA1 were considered to be 
included in the screening process; however, after evaluating data, it was concluded that (1) a 
large portion of data was no longer viable as the previous 2000–2001 removal action (MKM, 
2004) removed most of the metal and explosive impacted soil to a depth of 4 ft. bgs (5–8 ft. 
in a few locations) that was previously identified during the Phase I RI. The remaining Phase 
I RI sample data that was not removed as part of the IRA represents current AOC conditions 
in their respective locations. In addition, most of the confirmatory grid sample data, collected 
during the removal action, has been superseded with more current samples collected in those 
grids during this Phase II RI investigation. The remaining confirmatory samples that were 
not superseded also represent current AOC conditions at the 4 ft. bgs interval in their 
respective locations. (2) The remaining subsurface Phase I RI data was collected using 
discrete sampling method; however, for the purposes of adequately defining the nature and 
extent of contamination and for the risk assessments, the data was screened along with 
modified ISM samples, since the modified ISM samples are representative of a specific 
interval and are not true multi-incremental samples in that they do not represent an entire 
area. 

Therefore, applying the Phase I RI soil data that had not been removed from the removal 
action, and the soil data from the grids that were not superseded by current Phase II RI 
samples in conjunction with the Phase II RI sampling results, will adequately define the 
nature and extent of contamination in ODA1. Surface water and sediment were deemed not 
to have been impacted from historical ODA1 operations. Groundwater is currently being 
investigated under a separate facility-wide program. In addition to the samples listed in Table 
5-1, the additional samples used in the screening process for ODA1 are presented in Table 5
2. 
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5.2 Chromium Speciation 

During the Phase II RI field sampling event, six surface soil samples and five subsurface soil 
samples were collected for both chromium and hexavalent chromium analyses. These 
samples were collected for use in the risk calculations as part of the human health risk and 
ecological screening assessments required for the RI. Chromium speciation results are 
presented in Table 5-3. Hexavalent chromium was not detected in the 11 soil samples 
analyzed. Therefore, the tables and analysis of soil data in this report references total 
chromium only. 

5.3 Contaminant Nature and Extent in Surface Soil 

Data from all qualified and remaining historical Phase I RI surface samples and Phase II RI 
surface soil samples were combined and screened to identify SRCs representing current 
conditions at ODA1. The SRC screening data for surface soil included the following 
samples: 

 1999 Phase I RI: 18 discrete surface soil samples from 0–1 ft. bgs. 

 2010 RI: 

 Six ISM surface soil samples from 0–1 ft. bgs; and 

 One discrete surface soil sample from 0–1 ft. bgs for VOC analysis only. 

The ISM samples were collected during the 2010 RI to further characterize the areas where 
COPCs, consisting of inorganics, data gaps were identified in the DQO Report 
(Shaw, 2009a) post Phase I RI and IRA excavation. All of the surface soil samples collected 
during the 2010 Phase II RI sampling event were submitted for TAL metals, explosives, and 
hexavalent chromium (previously discussed). Samples from one of the ISM decision units 
(DA1ss-052) were analyzed for SVOCs, VOCs, pesticides, PCBs, cyanide, and propellants. 
The sample analyzed for VOCs was collected as an individual discrete sample separate from 
the ISM decision units. 

Tables 5-4 and 5-5 present the results of the SRCs screening for 2010 Phase II RI ISM and 
1999 Phase I RI discrete surface soil samples, respectively. Table 5-8, included at the end of 
Section 5.0, summarizes the detected results for the 2010 Phase II surface soil samples. A 
summary of the 1999 Phase I RI discrete surface soil sample detects, along with the complete 
laboratory results are presented in Appendix C. Figures 5-2 through 5-4 present the SRC 
distribution in surface soils for ODA1. 
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5.3.1 Explosives and Propellants 
The data presented in Table 5-4 and shown on Figure 5-2 identifies a total of two explosives 
(2,4,6-TNT and 2-amino-4,6-DNT), and one propellant compound (nitroguanidine) that are 
considered SRCs from the ISM samples collected during the 2010 Phase II RI field activities. 
The two explosives were detected at the southern portion of the site (DA1ss-051), 
downgradient of the “south ditch.” The one propellant (nitroguanidine) detection was 
identified in the western portion of the site (DA1ss-052).  

Two detections of explosives and no propellants were detected in the Phase I RI surface soil 
data set. A discrete surface soil sample (DA1ss-014) collected during the 1999 Phase I RI, 
detected the explosive 2,4-DNT at a concentration of 0.13 mg/kg located towards the 
northern central portion of the AOC within the OB/OD area. A discrete surface soil sample 
(DA1ss-003) collected during the 1999 Phase I RI, and located towards the northern central 
portion of the AOC within the OB/OD area, detected the explosive octahydro-1,3,5,7
tetranitro-1,3,5,7-tetrazocine (HMX) at a concentration of 0.2 mg/kg; however, it was below 
the applicable method reporting limit. Surface soil samples were not collected during the 
2010 Phase II RI in these 1999 Phase I RI sample locations. 

5.3.2 Inorganics 
A total of 11 inorganics were identified as SRCs based on the 2010 Phase II RI data 
summary presented in Table 5-4. All of these inorganics had a frequency of detection of at 
least 83 percent (5 detections in 6 samples). As shown on Figure 5-3, metals are distributed 
across the site. 

Data gaps were identified for four inorganic COPCs (arsenic, beryllium, chromium [total], 
and cobalt) in surface soils in the central portion (DA1-008, 018, and 019), southwest 
perimeter (DA1-026), southern perimeter (DA1-030), and southeast portion (DA1-034) of 
the site in the DQO Report (Shaw, 2009a). The distribution of the four inorganic COPCs 
identified during the DQO Report for post Phase I RI and IRA samples, including the 
distribution in samples collected during the 2010 Phase II RI, are highlighted below: 

 Arsenic consisted of 6 detections out of 6 samples collected during the 2010 
Phase II RI; however, the maximum concentration (9.70 mg/kg) was less than the 
facility-wide background screen; therefore, was not retained as an SRC. Arsenic 
has been successfully delineated at the 1999 Phase I RI sample location DA1-034. 

 Beryllium consisted of 6 detections out of 6 samples collected during the 2010 
Phase II RI; however, the maximum concentration (0.40 mg/kg) was less than the 
EPA Region 9 preliminary remediation goals screening value (0.88 mg/kg) and 
was not retained as an SRC. Beryllium has been successfully delineated at the 
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1999 Phase I RI sample location DA1ss-008. This sample is located in the central 
portion of the site and bound horizontally by IRA excavation grids and other Phase 
I RI surface soil samples. 

 Chromium consisted of six detections out of six samples collected during the 2010 
Phase II RI. The maximum concentration (153 mg/kg) for chromium occurred in 
the southwestern portion of the site at decision unit DA1ss-053 (153 mg/kg). 
Chromium concentrations were greater than the facility-wide background 
screening value (BSV) in each of the six ISM samples collected from decision 
units DA1ss-050 to DA1ss-054. The area covered by these decision units includes 
the Phase I RI sample locations of DA1ss-034, DA1ss-030, and DA1ss-026 where 
chromium was identified in Phase I RI samples. The maximum detection of 
chromium during the 1999 Phase I RI occurred at DA1-018 (22.6 mg/kg), which is 
located in the central portion of the site. This sample location is bound horizontally 
by IRA excavation grids and other Phase I RI surface soil samples. A detection of 
chromium also occurred in the sample collected from DA1-019 during the 1999 
Phase I RI, which is located in the central portion of the site. This sample location 
is bound horizontally by IRA excavation grids and other Phase I RI surface soil 
samples. 

 Cobalt consisted of six detections out of six samples collected during the 2010 
Phase II RI. The maximum concentration (20.6 mg/kg) for cobalt occurred in the 
southwestern portion of the site at sample location DA1ss-053, and this was the 
only ISM sample where the cobalt concentration was greater than the facility-wide 
BSV. The area covered by the ISM sample decision units DA1ss-050 to 
DA1ss-054 includes the Phase I RI sample locations of DA1ss-034 and 
DA1ss-030 where cobalt was identified in the Phase I RI samples. Cobalt was also 
detected in the sample collected from sample location DA1-018 during the 1999 
Phase I RI, which is located in the central portion of the site. This sample is bound 
horizontally by IRA excavation grids and other Phase I RI surface soil samples. 

5.3.3 Semivolatile Organic Compounds 
One SVOC (di-n-butyl phthalate) was identified as an SRC and, in the 2010 Phase II RI data, 
di-n-butyl phthalate was detected at decision unit DA1ss-052. SVOCs results are presented 
in Table 5-4 and shown on Figure 5-4. DA1ss-052 is located along the western perimeter of 
the site. Two SVOCs were detected in the 1999 Phase I RI data; however, the associated 
sample locations were removed during the 2000 IRA. None of the remaining 1999 Phase I RI 
surface soil samples were analyzed for SVOCs. 
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5.3.4 Volatile Organic Compounds, Pesticides, and Polychlorinated Biphenyls 
Four pesticides were identified as SRCs and, in the 2010 Phase II RI data, the detections 
occurred at decision unit DA1ss-052. Pesticide results are presented in Table 5-4 and shown 
on Figure 5-4. VOCs and PCBs were not detected in the sample collected from decision unit 
DA1ss-052, located along the western perimeter of the site. No other surface soil samples 
collected during the 2010 Phase II RI or the remaining 1999 Phase I RI were analyzed for 
VOCs, pesticides, or PCBs. 

5.4 Contaminant Nature and Extent in Subsurface Soil 

Data from all qualified and remaining historical Phase I RI and 2000–2001 IRA subsurface 
samples, along with the Phase II RI subsurface soil samples, were combined and screened to 
identify SRCs representing current conditions at ODA1. The SRC screening data for 
subsurface soil included the following samples: 

 1999 Phase I RI: 43 discrete subsurface soil samples from 1–8 ft. bgs using DPT 
sampling methods. 

 2000–2001 Removal Action: 13 ISM subsurface soil samples collected from the 
bottom of the excavation pits at 4 ft. bgs. 

 2010 Phase II RI: 

 91 modified ISM subsurface samples (treated as discrete) from 1–16 ft. bgs 
taken from the following intervals: 1–4 ft. bgs, 4–8 ft. bgs, 8–12 ft. bgs, and 
12–16 ft. bgs; and 

 21 discrete subsurface samples for VOC analysis only. 

The majority of the 2010 Phase II RI subsurface samples were collected to define the vertical 
extent of the six inorganic COCs (aluminum, arsenic, beryllium, chromium [total], copper, 
and lead), one propellant COC (nitrocellulose), and four VOC COCs (benzene, ethylbenzene, 
toluene, and xylenes) as identified in the DQO Report (Shaw, 2009a). The investigation was 
focused in the west, southwest, and south central portions of the site.  

Subsurface soil samples collected during the 2010 Phase II RI sampling event were 
submitted for TAL metals and explosives analyses. Select samples were collected and 
analyzed for VOCs, pesticides, PCBs, cyanide, and propellants (see Table 5-1). The samples 
analyzed for VOCs were collected as discrete samples from the designated sample interval.  

Tables 5-6 and 5-7 present the results of the SRC screening for discrete subsurface soil and 
ISM samples, respectively. Table 5-9 summarizes the detected results for the 2010 Phase II 
RI soil samples. A summary of the 1999 Phase I RI subsurface and 2000–2001 IRA 
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confirmatory subsurface samples, along with the complete laboratory results, are presented in 
Appendix C. Figures 5-5 through 5-13 present the SRC distribution in subsurface soils for 
ODA1. 

5.4.1 Explosives and Propellants 
The data presented in Table 5-6 identifies two explosives compounds (2,4,6-TNT and 
2-amino-4,6-DNT) that are considered SRCs from the 2010 Phase II RI subsurface samples. 
These compounds were only detected in the samples collected from soil boring DA1sb-070. 
No other explosives or propellants were detected in subsurface soil samples collected during 
the 2010 Phase II RI. The distribution of explosives is shown on Figures 5-5 and 5-6. 2,4,6
TNT was detected at the 1–4 ft. bgs sample interval and again at the 4–8 ft. bgs sample 
interval from soil boring DA1sb-070. 2-Amino-4,6-DNT was detected at the 1–4 ft. bgs 
sample interval only in DA1sb-070. This boring location is situated downgradient of the 
former berms, east of the “south ditch.” During the 1999 Phase I RI, 2,4,6-TNT was detected 
once at a concentration of 0.12 mg/kg at sample location DA1ss-040; however, this sample 
was removed during the 2000–2001 IRA. 2,4,6-TNT was detected at 4 ft. bgs in the 2000– 
2001 former IRA Grid 21. 

5.4.2 Inorganics 
A total of 16 inorganics were identified as SRCs in subsurface soils based on the Phase I RI 
data and the 2010 RI data summary presented in Table 5-6. A total of 14 inorganics were 
identified as SRCs in subsurface soils based on the 2000–2001 removal action data (shown in 
Table 5-7). The distribution of inorganic SRCs across the four sample intervals (1–4 ft. bgs, 
4–8 ft. bgs, 8–12 ft. bgs, and 12–16 ft. bgs) is shown on Figures 5-7 through 5-10. For 
discrete samples, eight of the SRCs (aluminum, arsenic, barium, chromium, copper, lead, 
vanadium, and zinc) were detected in 100 percent of the subsurface samples (135 detections 
in 135 samples). The inorganic SRC with the lowest frequency of detection in the discrete 
samples was cyanide with 3 detections out of 48 samples. For the ISM samples, eight of the 
SRCs (aluminum, arsenic, beryllium, cobalt, lead, manganese, vanadium, and zinc) were 
detected in 100 percent of the subsurface samples (12 detections in 12 samples). The 
inorganic SRC with the lowest frequency of detection in the ISM samples was silver with 1 
detection out of 12 samples. 

In general, inorganics were detected above BSVs most notably along the western, 
southwestern, southern, south central, and southeastern portions of the site. Inorganics were 
also detected above BSVs along the northern perimeter of the site. Inorganic concentrations 
generally tend to decrease in concentration with depth. The most consistent inorganic is 
thallium being evenly distributed in sample intervals between the 1–4 ft. bgs sample interval 
and the 12–16 ft. bgs sample interval. The distribution of the six inorganics with data gaps as 



  
 

 

identified from the DQO Report (Shaw, 2009a) (aluminum, arsenic, beryllium, chromium, 
copper, and lead), which are also among the SRCs for the subsurface soil samples  
(Table 5-6), is summarized below: 

   The maximum concentration of aluminum  was detected in the 1999 Phase I RI soil 
sample DA1so-027 (3–5 ft. bgs) at 28,600 mg/kg. The DA1so-027 sampling 
location is near the south central portion  of the site. Samples were not collected  
below 5 ft. bgs at DA1so-027. Aluminum was also detected at concentrations 
greater than the facility-wide BSV in the 2010 Phase II RI soil samples  
DA1sb-056 (23,600 mg/kg) and DA1sb-061 (20,100 mg/kg), both at the 1–4 ft. 
bgs sample interval. Aluminum concentrations were less than the facility-wide  
BSV in samples collected below 4 ft. bgs at those sample borings. 

   Arsenic (20.9 mg/kg) was detected at concentrations greater than the facility-wide  
BSV in the 1999 Phase I RI samples DA1so-027 (4–5 ft. bgs) and DA1so-019 (1– 
3 ft. bgs) at 21.1 mg/kg. The arsenic concentration was less than the background 
value in the samples collected below 3 ft. bgs at DA1so-019. The arsenic 
concentration was also greater than the facility-wide background screen in the 
1999 Phase I RI sample DA1so-034 at a concentration of 20.9 mg/kg at the 3–5 ft. 
bgs interval. The arsenic concentration was less than the background screen in 
samples below 5 ft. bgs at DA1so-034. Arsenic (33 mg/kg), beryllium (0.95 
mg/kg), copper (222 mg/kg), and lead (416 mg/kg) occurred as maximum detected 
SRCs at soil boring DA1sb-059 (5–8 ft. bgs). DA1sb-059 is located in the western 
portion of the site at former IRA Grid 11A “Blue Ash.” Arsenic, beryllium,  
copper, and lead concentrations were less than the facility-wide background screen 
below 8 ft. bgs at DA1sb-059. 

   Chromium occurred as the maximum detect in the 2010 Phase II RI sample 
collected at DA1sb-072 (12–16 ft. bgs) at a concentration of 589 mg/kg. 
Chromium also occurred as the maximum  detect at DA1sb-058 (4–8 ft. bgs) at a 
concentration of 194 mg/kg. The chromium concentration is greater than the 
background screen at DA1sb-058 at the 8–12 ft. bgs interval. Chromium  
concentrations were greater than the facility-wide BSV in the majority of the 
samples evaluated and occurred at various depths. 

   Lead (69.8 mg/kg) and copper (1,290 mg/kg) are maximum detected SRCs in 
DA1sb-072 (2–4 ft. bgs). Lead and copper concentrations are less than the facility
wide BSV in samples collected below 4 ft. bgs at DA1sb-072. 

   Aluminum (23,600 mg/kg) and zinc (475 mg/kg) were the maximum detected 
SRCs in the 2000–2001 ISM removal action confirmatory samples in former IRA 
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Grid 21 (4 ft. bgs), located in the southwestern portion of the site. Arsenic 
(20.5 mg/kg) was the maximum detected SRC in former IRA Grid 8 (4 ft. bgs), 
located in the central portion of the site. Beryllium (869 mg/kg) was the maximum 
detected SRC in former IRA Grid 13 (4 ft. bgs), located in the northwestern 
portion of the site. Lead (416 mg/kg) was the maximum detected SRC in former 
IRA Grid 18 (2 ft. bgs), located near the central portion of the site. 

5.4.3 Semivolatile Organic Compounds 
A total of four SVOCs were identified as SRCs in subsurface soils as presented in Table 5-6. 
The distribution of SVOC SRCs across three sample intervals (1–4 ft. bgs, 4–8 ft. bgs, and 
8–12 ft. bgs) is shown on Figures 5-11 through 5-13. The samples collected from the 4–8 ft. 
bgs interval typically had two SVOCs detected per sample, while samples collected from the 
1–4 ft. bgs and 8–12 ft. bgs intervals had only one SVOC detected per sample. The sample 
with greatest total SVOCs concentration was DA1sb-074 (4–8 ft. bgs), located in the 
southwestern portion of the site. Di-n-butyl phthalate was detected in both surface and 
subsurface soil samples; however, no subsurface sample was collected within the area of the 
ISM surface soil sample where di-n-butyl phthalate was detected. Thus, no correlation on the 
distribution of di-n-butyl phthalate between surface and subsurface soils can be made. 

5.4.4 Volatile Organic Compounds, Pesticides, and Polychlorinated Biphenyls 
A total of one VOC and eight pesticides were identified as SRCs in the subsurface soil 
samples presented in Table 5-6. The distribution of these SRCs is shown on Figures 5-11 
through 5-13. 

The only VOC SRC is acetone. Acetone was detected at the 1–4 ft. bgs sample interval at 
boring location DA1sb-073, located in the southwestern perimeter of the site collocated with 
ISM surface soil decision unit DA1ss-053, at a trace concentration of 0.24 mg/kg. It was also 
detected at the 8–12 ft. bgs sample interval at soil boring DA1sb-074 at a trace concentration 
of 0.21 mg/kg, also collocated with ISM surface soil decision unit DA1ss-053. The sample 
collected at decision unit DA1ss-053 was not analyzed for VOCs and VOCs were not 
detected in Phase II RI surface soil samples. 

Of the five Phase II RI subsurface soil samples where pesticides were detected, the samples 
with the most concurrent pesticide detections are DA1sb-068 (1–4 ft. bgs) with five pesticide 
compounds and DA1sb-064 (4–8 ft. bgs) with four pesticide compounds. The other three 
Phase II RI subsurface soil samples where pesticides were detected each had two concurrent 
pesticide compounds detected. Heptachlor was the most prevalent pesticide and was detected 
in four of the eight subsurface samples analyzed. Sample boring DA1sb-064 is located in the 
western portion of the site and boring DA1sb-068 is located within the south central portion 
of the site. All of the pesticides detected were at trace level concentrations. 
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PCBs were not detected in any of the samples analyzed. 

5.5 Summary of Nature and Extent of Contamination 

In general, the majority of the SRCs identified in the environmental media evaluated for 
nature and extent of contamination (surface soil and subsurface soil) occurred along the 
western, northern, and southern perimeters, and in the central portion of the AOC. A total of 
23 SRCs were identified in surface soil (0–1 ft. bgs), and 33 in subsurface soil (greater than 1 
ft. bgs). The spatial distribution of the SRCs, in particular inorganics, is consistent among the 
environmental media and the types of methods used to collect the samples (i.e., discrete vs. 
ISM). 

5.5.1 Surface Soil 
The greatest concentrations of inorganic, SVOCs, pesticides, explosives, and propellants 
SRCs occurred along the south central and western portions of the AOC where historical 
OB/OD activities occurred upgradient and following general downgradient topography. 
Explosives were detected at one location (DA1ss-051) towards the southern perimeter 
(downgradient) of the AOC. Explosives were also detected in the central portion of the site, 
located near the eastern portion of the former berm. One propellant was detected at one 
location (DA1ss-052) along the western portion of the AOC. The greatest concentrations of 
inorganics occurred along the central (OB/OD area) and southern portion of the AOC beyond 
the former berms, with less distributions along the eastern and northern portions of the AOC. 
The detected SVOCs and pesticides occurred at one location (DA1ss-052) along the western 
portion of the AOC. No PCBs were detected in the Phase II RI surface soil samples. 

5.5.2 Subsurface Soils 
A total of 23 soil borings were advanced during the 2010 Phase II RI field activities and 
subsurface samples were collected at a maximum depth of 16 ft. bgs over 4 depth intervals 
(1–4 ft. bgs, 4–8 ft. bgs, 8–12 ft. bgs, and 12–16 ft. bgs). Bedrock was not encountered in any 
of the borings. Explosive compound 2,4,6-TNT, was detected in the samples collected at soil 
boring location (DA1sb-070) in the 1–4 ft. bgs and 4–8 ft. bgs intervals. Soil boring location 
DA1sb-070 is located downgradient of the former berms and east of the “south ditch” berm 
towards the southern portion of the AOC. Another explosive compound (2-amino-4,6-DNT) 
was also detected at the same boring location (DA1sb-070) in the 1–4 ft. bgs sample interval. 
2,4,6-TNT was detected at former IRA Grid 21 at 4 ft. bgs. IRA Grid 21 is located towards 
the southern portion of the AOC. The spatial distribution of inorganics in subsurface soil 
were along the central (OB/OD area), western, northern, and southern portions of the AOC. 
The greatest number of detects and the greatest concentrations of inorganics were typically 
found in the 1–4 ft. bgs and 4–8 ft. bgs sample intervals; however, the number of detections 
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and concentrations generally decreased with the sample depth. No inorganic concentrations 
greater than the facility-wide BSVs were detected in the OB/OD below 8 ft. bgs. 

Only one VOC (acetone) was detected in subsurface soil samples. Acetone was detected in 
samples collected at borings DA1sb-073 (1–4 ft. bgs) and DA1sb-074 (12–16 ft. bgs). 
Detections of pesticides and SVOCs were generally concentrated along the south central to 
central, and western portions of the AOC. With the exception of pesticides detected at boring 
DA1sb-070 at 8–12 ft. bgs, generally SVOCs and pesticides were either detected at the 1–4 
ft. bgs interval or 4–8 ft. bgs interval. No PCBs were detected in the Phase II RI subsurface 
soil samples. 
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Figure 5-1 

Process to Identify Chemicals of Potential Concern at the former RVAAP 
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FIGURE 5-5 CONCENTRATIONS OF EXPLOSIVE & PROPELLANT MAX DETECTS 
& SRCs IN SUBSURFACE SOIL (1-4 FT BGS) 



Incremental Sample Nodes 

x Composite Nodes 
ODA1AOC 

0 Duplicate Nodes Boundary 

~ Phase II Soil Borings ~ - Remaining 
~ IRA Grids 
z Remaining Phase 1 
~ ISM Decision Unit 50 100• RI Samples 0 

·e l!!!!!liiiiiiiiil!!!!!!!!!!I Feet 

RAVENNA ARMY AMMUNITION PLANT, RAVENNA, OHIO 

RVAAP-03 
OPEN DEMOLITION AREA #1 

Shaw Environmental & Infrastructure, Inc. 
(A C B&I Com pany) 

a.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

FIGURE 5-6 CONCENTRATIONS OF EXPLOSIVE & PROPELLANT MAX DETECTS 
& SRCs IN SUBSURFACE SOIL (4-8 FT BGS) 
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FIGURE 5-12 CONCENTRATIONS OF ORGANIC (PESTICIDES, SVOCs, & VOCs) 

MAX DETECTS & SRCs IN SUBSURFACE SOIL (4-8 FT BGS) 
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Surface Soil Analytical Program for ODA1 

Trip Blank DA1qc-003-0001-TB QC  NA NA  09/27/10  NA        1           

Trip Blank DA1qc-004-0001-TB QC  NA NA  09/27/10  NA        1           

Trip Blank DA1qc-005-0001-TB QC  NA NA  09/27/10  NA        1           

DA1ss-050   DA1ss-050m-0201-SO SS 0.0 1.0 09/27/10  Increment  1 1 1             

 DA1ss-050 DA1ss-050m-0201-MS  SS 0.0 1.0  09/27/10 Increment  1 1 1             

 DA1ss-050  DA1ss-050m-0201-MD SS 0.0 1.0 09/27/10  Increment  1 1 1             

DA1ss-050  DA1ss-080m-0201-SO  SS 0.0 1.0 09/27/10  Increment  1 1 1             

DA1ss-051   DA1ss-051m-0201-SO SS 0.0 1.0  09/27/10  Increment 1 1 1             

DA1ss-052  DA1ss-052m-0201-SO  SS 0.0 1.0 09/27/10  Increment  1 1 1   1 1 1 1 1 

DA1ss-052  DA1ss-052d-0201-SO SS 0.0 1.0 09/27/10   Discrete       1           

DA1ss-053  DA1ss-053m-0201-SO  SS 0.0 1.0 11/10/10  Increment  1 1 1             

DA1ss-054  DA1ss-054m-0201-SO  SS 0.0 1.0 11/10/10  Increment  1 1 1             

Subsurface Soil Analytical Program for ODA1 

 DA1sb-055 DA1sb-055m-0001-SO  SB 4.0 8.0  09/22/10 Modified ISM 1 1               

 DA1sb-055 DA1sb-055m-0002-SO  SB 8.0 12.0  09/22/10 Modified ISM 1 1               

 DA1sb-055 DA1sb-055m-0003-SO  SB 12.0 16.0  09/22/10 Modified ISM 1 1               

 DA1sb-056 DA1sb-056m-0001-SO  SB 1.0 4.0  09/22/10 Modified ISM 1 1               

 DA1sb-056 DA1sb-056m-0002-SO  SB 4.0 8.0  09/22/10 Modified ISM 1 1               

 DA1sb-056 DA1sb-056m-0003-SO  SB 8.0 12.0  09/22/10 Modified ISM 1 1               

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Draft 5-45 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 
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ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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DA1sb-056   DA1sb-056m-0004-SO SB 12.0 16.0  09/22/10 Modified ISM 1 1 

 DA1sb-057  DA1sb-057m-0201-SO SB 1.0 4.0  09/23/10 Modified ISM 1 1               

 DA1sb-057  DA1sb-057m-0202-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1               

 DA1sb-057  DA1sb-057m-0203-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

 DA1sb-057  DA1sb-057m-0204-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

 DA1sb-058  DA1sb-058m-0201-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1               

 DA1sb-058  DA1sb-058m-0202-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

 DA1sb-058  DA1sb-058m-0203-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

DA1sb-059  DA1sb-059d-0201-SO  SB 5.0 8.0 09/23/10   Discrete       1           

 DA1sb-059  DA1sb-059m-0201-SO SB 5.0 8.0  09/23/10 Modified ISM 1 1 1   1 1 1 1 1 

 DA1sb-059  DA1sb-059m-0202-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

DA1sb-059   DA1sb-059m-0203-SO SB 12.0 16.0 09/23/10  Modified ISM 1 1               

DA1sb-059  DA1sb-081m-0203-SO  SB 12.0 16.0 09/23/10  Modified ISM 1 1               

 DA1sb-060  DA1sb-060m-0201-SO SB 1.0 4.0  09/23/10 Modified ISM 1 1               

 DA1sb-060  DA1sb-060m-0202-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1               

 DA1sb-060  DA1sb-060m-0203-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

 DA1sb-060  DA1sb-060m-0204-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

 DA1sb-061  DA1sb-061m-0201-SO SB 1.0 4.0  09/23/10 Modified ISM 1 1               

 DA1sb-061  DA1sb-061m-0202-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1               

 DA1sb-061  DA1sb-061m-0203-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

 DA1sb-061  DA1sb-061m-0204-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

Table 5-1 (continued) 
ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 DA1sb-062  DA1sb-062m-0201-SO SB 1.0 4.0  09/23/10 Modified ISM 1 1               

DA1sb-062   DA1sb-062m-0202-SO SB 4.0 8.0 09/23/10  Modified ISM 1 1               

 DA1sb-062  DA1sb-062m-0203-SO SB 8.0 12.0  09/23/10 Modified ISM 1 1               

 DA1sb-062  DA1sb-062m-0204-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

DA1sb-063  DA1sb-063m-0201-MD  SB 4.0 8.0 09/23/10  Modified ISM 1 1             1 

DA1sb-063  DA1sb-063m-0201-MS  SB 4.0 8.0 09/23/10  Modified ISM 1 1             1 

DA1sb-063   DA1sb-063m-0201-SO SB 4.0 8.0 09/23/10  Modified ISM 1 1             1 

DA1sb-063   DA1sb-063m-0202-SO SB 8.0 12.0 09/23/10  Modified ISM 1 1             1 

DA1sb-063  DA1sb-082m-0202-SO  SB 8.0 12.0 09/23/10  Modified ISM 1 1             1 

 DA1sb-063  DA1sb-063m-0203-SO SB 12.0 16.0 09/23/10  Modified ISM 1 1             1 

DA1sb-064  DA1sb-064d-0201-SO  SB 4.0 8.0 09/23/10   Discrete       1           

 DA1sb-064  DA1sb-064m-0201-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1 1   1 1 1 1 1 

 DA1sb-064  DA1sb-064m-0202-SO SB 8.0 12.0 09/23/10  Modified ISM 1 1             1 

 DA1sb-064  DA1sb-064m-0203-SO SB 12.0 16.0 09/23/10  Modified ISM 1 1             1 

 DA1sb-065  DA1sb-065m-0201-SO SB 4.0 8.0  09/23/10 Modified ISM 1 1               

DA1sb-065  DA1sb-065m-0202-SO  SB 8.0 12.0 09/23/10  Modified ISM 1 1               

DA1sb-065  DA1sb-083m-0202-SO  SB 8.0 12.0 09/23/10  Modified ISM 1 1               

 DA1sb-065  DA1sb-065m-0203-SO SB 12.0 16.0  09/23/10 Modified ISM 1 1               

 DA1sb-066  DA1sb-066m-0201-SO SB 1.0 4.0 09/23/10  Modified ISM 1 1             1 

 DA1sb-066  DA1sb-066m-0202-SO SB 4.0 8.0 09/23/10  Modified ISM 1 1             1 

 DA1sb-066  DA1sb-066m-0203-SO SB 8.0 12.0 09/23/10  Modified ISM 1 1             1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-1 (continued) 
ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 DA1sb-066  DA1sb-066m-0204-SO SB 12.0 16.0 09/23/10  Modified ISM 1 1             1 

Trip Blank DA1qc-001-0001-TB QC  NA  NA  09/24/10  NA       1           

Trip Blank DA1qc-002-0001-TB QC NA  NA   09/24/10  NA       1           

DA1sb-067  DA1sb-067d-0201-SO  SB 2.0 4.0 09/24/10  Discrete        1           

DA1sb-067  DA1sb-067d-0202-SO  SB 4.0 8.0 09/24/10  Discrete        1           

DA1sb-067  DA1sb-067d-0203-SO  SB 8.0 12.0 09/24/10   Discrete       1           

DA1sb-067  DA1sb-067d-0204-SO  SB 12.0 16.0 09/24/10   Discrete       1           

 DA1sb-067  DA1sb-067m-0201-SO SB 2.0 4.0 09/24/10  Modified ISM 1 1               

 DA1sb-067  DA1sb-067m-0202-SO SB 4.0 8.0 09/24/10  Modified ISM 1 1 1             

 DA1sb-067  DA1sb-067m-0203-SO SB 8.0 12.0  09/24/10 Modified ISM 1 1               

 DA1sb-067  DA1sb-067m-0204-SO SB 12.0 16.0  09/24/10 Modified ISM 1 1               

DA1sb-068  DA1sb-068d-0201-SO  SB 1.0 4.0 09/24/10   Discrete       1           

DA1sb-068  DA1sb-084d-0201-SO  SB 1.0 4.0 09/24/10   Discrete       1           

DA1sb-068   DA1sb-084m-0201-SO SB 1.0 4.0 09/24/10  Modified ISM 1 1     1 1 1 1 1 

DA1sb-068  
DA1sb-084m-0201

SOa SB 
1.0 4.0 

11/10/10  Modified ISM 1 1           1   

DA1sb-068  DA1sb-068d-0202-SO  SB 4.0 8.0 09/24/10   Discrete       1           

DA1sb-068  DA1sb-068d-0203-SO  SB 8.0 12.0 09/24/10   Discrete       1           

DA1sb-068  DA1sb-068d-0204-SO  SB 12.0 16.0 09/24/10   Discrete       1           

DA1sb-068   DA1sb-068m-0201-SO SB 1.0 4.0 09/24/10  Modified ISM 1 1     1 1 1 1 1 

 DA1sb-068  DA1sb-068m-0202-SO SB 4.0 8.0 09/24/10  Modified ISM 1 1             1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-1 (continued) 
ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 DA1sb-068  DA1sb-068m-0203-SO SB 8.0 12.0 09/24/10  Modified ISM 1 1             1 

DA1sb-068   DA1sb-068m-0204-SO SB 12.0 16.0  09/24/10 Modified ISM 1 1             1 

DA1sb-069  DA1sb-069d-0201-SO  SB 4.0 8.0 09/24/10   Discrete       1           

DA1sb-069  DA1sb-069d-0202-SO  SB 8.0 12.0 09/24/10   Discrete       1           

 DA1sb-069  DA1sb-069d-0203-SO SB 12.0 16.0 09/24/10   Discrete       1           

 DA1sb-069  DA1sb-069m-0201-SO SB 4.0 8.0  09/24/10 Modified ISM 1 1     1 1 1 1 1 

 DA1sb-069  DA1sb-069m-0202-SO SB 8.0 12.0 09/24/10  Modified ISM 1 1             1 

 DA1sb-069  DA1sb-069m-0203-SO SB 12.0 16.0 09/24/10  Modified ISM 1 1             1 

DA1sb-070  DA1sb-070d-0201-MD  SB 1.0 4.0 09/24/10   Discrete       1           

DA1sb-070   DA1sb-070d-0201-MS SB 1.0 4.0 09/24/10   Discrete       1           

 DA1sb-070  DA1sb-070d-0201-SO SB 1.0 4.0 09/24/10   Discrete       1           

 DA1sb-070  DA1sb-070d-0202-SO SB 4.0 8.0 09/24/10   Discrete       1           

 DA1sb-070  DA1sb-070d-0203-SO SB 8.0 12.0 09/24/10   Discrete       1           

 DA1sb-070 DA1sb-070m-0201-MD  SB 1.0 4.0 09/24/10  Modified ISM 1 1             1 

DA1sb-070   DA1sb-070m-0201-MS SB 1.0 4.0 09/24/10  Modified ISM 1 1             1 

 DA1sb-070  DA1sb-070m-0201-SO SB 1.0 4.0 09/24/10  Modified ISM 1 1             1 

 DA1sb-070  DA1sb-070m-0202-SO SB 4.0 8.0 09/24/10  Modified ISM 1 1             1 

DA1sb-070  DA1sb-070m-0203-SO  SB 8.0 12.0  09/24/10 Modified ISM 1 1     1 1 1 1 1 

DA1sb-070  DA1sb-070m-0204-SO  SB 12.0 16.0 09/24/10  Modified ISM 1 1             1 

DA1sb-070  DA1sb-085d-0204-SO  SB 12.0 16.0 09/24/10   Discrete       1           

DA1sb-070  DA1sb-085m-0204-SO  SB 12.0 16.0 09/24/10  Modified ISM 1 1             1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-1 (continued) 
ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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DA1sb-071  DA1sb-071d-0201-SO  SB 4.0 8.0 09/24/10   Discrete       1           

 DA1sb-071  DA1sb-071m-0201-SO SB 4.0 8.0  09/24/10 Modified ISM 1 1 1   1 1 1 1 1 

 DA1sb-071  DA1sb-071m-0202-SO SB 8.0 12.0  09/24/10 Modified ISM 1 1               

 DA1sb-071  DA1sb-071m-0203-SO SB 12.0 16.0  09/24/10 Modified ISM 1 1               

 DA1sb-072  DA1sb-072m-0201-SO SB 2.0 4.0 09/24/10  Modified ISM 1 1 1   1         

 DA1sb-072  DA1sb-072m-0202-SO SB 4.0 8.0  09/24/10 Modified ISM 1 1               

 DA1sb-072  DA1sb-072m-0203-SO SB 8.0 12.0  09/24/10 Modified ISM 1 1               

DA1sb-072   DA1sb-072m-0204-SO SB 12.0 16.0 09/24/10  Modified ISM 1 1               

DA1sb-072  DA1sb-086m-0204-SO  SB 12.0 16.0 09/24/10  Modified ISM 1 1               

Trip Blank DA1qc-006-0001-TB QC  NA  NA  11/10/10 NA        1           

 DA1sb-073  DA1sb-073d-0201-SO SB 1.0 4.0 11/10/10   Discrete       1           

 DA1sb-073  DA1sb-073m-0201-SO SB 1.0 4.0  11/10/10 Modified ISM 1 1   1 1 1 1 1   

 DA1sb-073  DA1sb-073m-0202-SO SB 4.0 8.0  11/10/10 Modified ISM 1 1               

 DA1sb-073  DA1sb-073m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

 DA1sb-073  DA1sb-073m-0204-SO SB 12.0 16.0  11/10/10 Modified ISM 1 1               

 DA1sb-074  DA1sb-074d-0203-SO SB 8.0 12.0 11/10/10   Discrete       1           

 DA1sb-074  DA1sb-074m-0201-SO SB 1.0 4.0  11/10/10 Modified ISM 1 1               

 DA1sb-074  DA1sb-074m-0202-SO SB 4.0 8.0  11/10/10 Modified ISM 1 1   1 1 1 1 1 1 

 DA1sb-074  DA1sb-074m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

 DA1sb-074  DA1sb-074m-0204-SO SB 12.0 16.0  11/10/10 Modified ISM 1 1               

 DA1sb-075  DA1sb-075m-0201-SO SB 1.0 4.0  11/10/10 Modified ISM 1 1               

 

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 
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ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 DA1sb-075  DA1sb-075m-0202-SO SB 4.0 8.0  11/10/10 Modified ISM 1 1   
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 DA1sb-075  DA1sb-075m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

E
xp
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 DA1sb-075  DA1sb-075m-0204-SO SB 12.0 16.0  11/10/10 Modified ISM 1 1               

 DA1sb-076  DA1sb-076m-0201-SO SB 1.0 4.0  11/10/10 Modified ISM 1 1               
 

T
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 DA1sb-076  DA1sb-076m-0202-SO SB 4.0 8.0  11/10/10 Modified ISM 1 1               

 DA1sb-076  DA1sb-076m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

 DA1sb-077  DA1sb-077m-0201-SO SB 1.0 4.0  11/10/10 Modified ISM 1 1               

 DA1sb-077  DA1sb-077m-0202-SO SB 4.0 8.0  11/10/10 Modified ISM 1 1               

 DA1sb-077  DA1sb-077m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

 DA1sb-077  DA1sb-077m-0204-SO SB 12.0 16.0  11/10/10 Modified ISM 1 1               

Trip Blank DA1qc-007-0001-TB QC  NA  NA  11/11/10 NA        1           

 DA1sb-088  DA1sb-088m-0203-SO SB 8.0 12.0  11/10/10 Modified ISM 1 1               

nalytical Program for ODA1 Equipment Rinsate Blanks 

Surface Soil DA1QC-001-0001-ER  GW NA  NA  09/27/10  NA  1 1 1 1 1 1 1 1 1 

Surface Soil DA1QC-002-0001-ER  GW NA  NA  09/27/10  NA  1 1 1 1 1 1 1 1 1 

Subsurface Soil  DA1QC-003-0001-ER  GW NA   NA 11/10/10  NA  1 1 1 1 1 1 1 1 1 

Analytical Program for Site-Wide Investigative-Derived Waste 

 RVAAP-001-DW  AQ  NA  NA  09/23/10  NA 1 1   1 1 1 1 1 1 

   RVAAP-001-DL  AQ  NA  NA  09/27/10  NA 1 1   1 1 1 1 1 1 

  RVAAP-001-IDW-DL  AQ  NA  NA 09/30/10  NA  1 1   1 1       1 

  RVAAP-001-IDW-SO SO NA  NA  09/30/10  NA  1 1   1 1       1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 
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Table 5-1 (continued) 
ODA1 2010 Phase II RI Sample Collection Summary 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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RVAAP-002-IDW-DL AQ NA NA 11/11/10 NA 1 1 1 1 1 

RVAAP-002-IDW-SO SO NA NA 11/11/10 NA 1 1 1 1 1 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Color Coding:
 
Primary ISM Sample 


Pri
Field (Blind) Duplicate Samples 


mary Discrete Sample 
QA Samples 
MS/MSD and MS/MSD Sample Pairs 

Sample Location and ID: 


a denotes repeat/ replacement sample. 


DA1 denotes Open Demolition Area #1. 


ER denotes equipment rinsate.
 

DW denotes investigation-derived waste.
 

D denotes duplicate. 


DL denotes decontamination liquids.
 

IDW denotes investigation-derived waste.
 

M denotes multi-increment sample. 


MD denotes matrix duplicate.
 

MS denotes matrix spike. 


qc, QC denotes quality control. 


RVAAP denotes Ravenna Army Ammunition Plant.
 

sb denotes soil boring sample.
 

ss denotes surface soil sample. 


SO denotes soil sample. 


TB denotes Trip Blank.
 

Matrix Types: Other Abbreviations: 

AQ denotes aqueous. DA1 denotes Open Demolition Area # 1 area of concern. 

GW denotes groundwater. ft. denotes feet. 

QC denotes quality control. ISM denotes incremental sampling method. 

SB denotes subsurface soil. MS/MSD denotes matrix spike/matrix spike duplicate. 

SO denotes soil. NA denotes not applicable. 

SS denotes surface soil. ODA1 denotes Open Demolition Area #1 area of concern. 

PCB denotes polychlorinated biphenyl. 

QA denotes quality assurance. 

RI denotes Remedial Investigation. 

SVOC denotes semivolatile organic compound. 

TAL denotes Target Analyte List. 

VOC denotes volatile organic compound. 
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 Sample Location ID  Date 
Depth 

 (ft. bgs) 
 Sample 

Type 
Data Use Type  Comments 

 Surface Soil (0–1 ft. bgs) 

DA1ss-008-0015-SO 10/20/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-018-0042-SO 10/22/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-019-0045-SO 10/22/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-002-0003-SO 10/19/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-003-0005-SO 10/19/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-004-0007-SO 10/19/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-009-0017-SO 10/20/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-011-0021-SO 10/20/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-014-0029-SO 10/20/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-015-0032-SO 10/21/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-016-0036-SO 10/21/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-017-0039-SO 10/21/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-028-0073-SO 10/26/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-031-0082-SO 10/26/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-032-0085-SO 10/27/1999 0-1 GR N&E, R, F&T  Phase I RI surface soil sample 

DA1ss-036-0097-SO 
 

11/2/1999 0-1 GR   N&E, R, F&T Phase I RI surface soil sample 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-2 
Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action Samples Collected at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 Sample Location ID  Date 
Depth 

 (ft. bgs) 
 Sample 

Type 
Data Use Type  Comments 

DA1ss-037-0100-SO 11/2/1999 0-1 GR   N&E, R, F&T Phase I RI surface soil sample 

DA1ss-039-0106-SO 11/2/1999 0-1 GR   N&E, R, F&T Phase I RI surface soil sample 

 Subsurface Soil (1–8 ft. bgs) 

DA1so-030-0080-SO 10/26/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-018-0131-SO 10/22/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-026-0067-SO 10/25/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-034-0092-SO 10/27/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-018-0043-SO 10/22/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-019-0046-SO 10/22/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-027-0070-SO 10/20/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-002-0004-SO 10/19/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-003-0006-SO 10/19/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-014-0030-SO 10/20/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-015-0033-SO 10/21/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-016-0037-SO 10/21/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-017-0040-SO 10/21/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-031-0083-SO 10/26/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-032-0086-SO 10/27/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

1 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 
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Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action Samples Collected at ODA1 

Open Demolition Area #1 
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Table 5-2 (continued) 
Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action Samples Collected at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location ID Date 
Depth 

(ft. bgs) 
Sample 

Type 
Data Use Type Comments 

DA1ss-033-0089-SO 10/27/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-035-0095-SO 11/1/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-036-0098-SO 11/2/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-037-0101-SO 11/2/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-039-0107-SO 11/2/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

OD1gd-021-0001-SO 7/23/2001 2-4 ISM N&E, R, F&T Removal Action subsurface soil sample 

DA1so-018-0044-SO 10/22/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-019-0047-SO 10/22/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-026-0068-SO 10/25/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-027-0071-SO 10/20/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-034-0093-SO 10/27/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-014-0031-SO 10/20/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-015-0034-SO 10/21/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-016-0038-SO 10/21/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-017-0041-SO 10/21/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-031-0084-SO 10/26/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-032-0087-SO 10/27/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-033-0090-SO 10/27/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 
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Table 5-2 (continued) 
Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action Samples Collected at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location ID Date 
Depth 

(ft. bgs) 
Sample 

Type 
Data Use Type Comments 

DA1ss-035-0096-SO 11/1/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-036-0099-SO 11/2/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-037-0102-SO 11/2/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-039-0108-SO 11/3/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-018-0160-SO 10/22/1999 6-8 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1so-019-0161-SO 10/22/1999 6-8 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-041-0164-SO 11/3/1999 6-8 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA1ss-042-0165-SO 11/3/1999 6-8 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA10162-020-SO 10/22/1999 6-8 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA10074-028-SO 10/26/1999 1-3 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

DA10075-028-SO 10/26/1999 3-5 D N&E, R, F&T Phase I RI subsurface soil sample collected using DPT 

OD1gd-001-0001-SO 10/25/2000 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-002-0001-SO 10/27/2000 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-004-0001-SO 10/30/2000 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-006-0001-SO 10/27/2000 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-007-0001-SO 7/18/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-008-0001-SO 7/10/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-011-0001-SO 6/13/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  
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Table 5-2 (continued) 
Data Use Summary Table for Remaining Phase I RI and Remaining Removal Action Samples Collected at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location ID Date 
Depth 

(ft. bgs) 
Sample 

Type 
Data Use Type Comments 

OD1gd-013-0001-SO 11/20/2000 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-016-0001-SO 7/6/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-018-0001-SO 7/12/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-020-0001-SO 11/5/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

OD1gd-021-0001-SO 7/23/2001 4 ISM N&E, R, F&T Removal Action subsurface soil sample  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

AOC denotes area of concern.
 

D denotes discrete sample.
 

DA1 denotes Open Demolition Area # 1 AOC.
 

DPT denotes direct-push technology.
 

F&T denotes fate and transport evaluation.
 

ft. bgs denotes feet below ground surface.
 

gd denotes grid.
 

GR denotes grab sample collection method (discrete) from 0–1 foot below ground surface.
 

ISM denotes incremental sampling method.
 

N&E denotes nature and extent of contamination evaluation. 

OD1 denotes Open Demolition Area # 1 AOC. 

ODA1 denotes Open Demolition Area # 1 AOC. 

R denotes risk assessment evaluation. 

RI denotes remedial investigation. 

SO, so denotes soil sample. 

ss denotes surface soil. 
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 Sample Location ID 
Hexavalent Chromium 
Concentration (mg/kg) 

Total Chromium 
Concentration (mg/kg) 

Percent Hexavalent 
Chromium  
(percent) 

 Surface Soil (0–1 ft. bgs) 

DA1ss-050M-0001-SO  ND 110 --- 

DA1ss-051M-0001-SO  ND 110 --- 

DA1ss-052M-0001-SO  ND  73.8 --- 

DA1ss-053M-0001-SO  ND  153 J --- 

DA1ss-054M-0001-SO  ND   56.2 --- 

DA1ss-080M-0001-SO ND   43 --- 

 Subsurface Soil (1–16 ft. bgs) 

DA1sb-059M-0201-SO   ND 101 --- 

DA1sb-064M-0201-SO   ND  38.4 --- 

DA1sb-067M-0202-SO   ND  25 -   

DA1sb-071M-0201-SO   ND  28.3 --- 

DA1sb-072M-0201-SO   ND 106 --- 

 
 

 
 

 
 


  

 
 

 
 


  


  




 

 

Table 5-3 
Chromium Speciation Results 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Bold denotes concentrations greater than background.
 

--- denotes not applicable, no hexavalent chromium was detected.
 

AOC denotes area of concern.
 

DA1 denotes Open Demolition Area # 1 AOC.
 

ft. bgs denotes feet below ground surface.
 

J denotes estimated concentration.
 

M denotes multi-incremental sample.
 

mg/kg denotes milligrams per kilogram.
 

ND denotes not detected. 


sb denotes soil boring. 

SO denotes soil sample. 

ss denotes surface soil. 
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Explosives and Propellants 

2,4,6-Trinitrotoluene mg/kg  1/6  1.37  7.1  7.1  NB  Yes Detected Organic 

 2,4-Dinitrotoluene mg/kg  0/6  0.22      NB  No  No Detects 

 RDX mg/kg  0/6  0.22      NB  No  No Detects 

 4-Amino-2,6-Dinitrotoluene mg/kg  0/6  0.22      NB  No  No Detects 

 HMX mg/kg  0/6  0.22     NB  No  No Detects 

 2-Amino-4,6-Dinitrotoluene mg/kg  1/6 0.22 0.25   0.25  NB  Yes Detected Organic 

 Tetryl mg/kg  0/6  0.22      NB  No  No Detects 

 Nitroglycerin mg/kg  0/6  0.75      NB  No  No Detects 

 Nitroguanidine mg/kg  1/1 0.59 0.59   0.59  NB  Yes Detected Organic 

 2,6-Dinitrotoluene mg/kg  0/6  0.25      NB  No  No Detects 

3,5-Dinitroaniline mg/kg  0/6  0.22      NB  No  No Detects 

 PETN mg/kg  0/6  0.75      NB  No  No Detects 

 o-Nitrotoluene mg/kg  0/6  0.22      NB  No  No Detects 

 Nitrocellulose mg/kg  0/1  11.50     NB  No  No Detects 

 Nitrobenzene mg/kg  0/6  0.22      NB  No  No Detects 

 m-Nitrotoluene mg/kg  0/6  0.22      NB  No  No Detects 

 1,3,5-Trinitrobenzene mg/kg  0/6  0.22      NB  No  No Detects 

 1,3-Dinitrobenzene mg/kg  0/6  0.22      NB  No  No Detects 

 p-Nitrotoluene mg/kg  0/6  0.25      NB  No  No Detects 
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Table 5-4 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Result a

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Inorganics 

Aluminum mg/kg  6/6 8,971.67 6,870 11,400 17,700  No Below Background

Antimony mg/kg  5/6  1.21  0.69  2.7  0.96  Yes  Above Background 

Arsenic  mg/kg 6/6  7.88 3.9 9.7 15.4  No Below Background

Barium mg/kg  6/6  66.82  47.0  107.0  88.4  Yes  Above Background 

Beryllium mg/kg  6/6  0.35  0.23 0.4  0.88  No Below Background

Cadmium mg/kg  6/6  1.52  0.35  3  0  Yes  Above Background 

Calciumb   mg/kg 6/6 1,493.50 552 2,500 15,800  No Essential Nutrient

Chromium mg/kg  6/6  91.00  43  153  17.4  Yes  Above Background 

 Cobalt mg/kg  6/6 9.45 4.3   20.6  10.4  Yes  Above Background 

Copper mg/kg  6/6  106.33  16.4  188  17.7  Yes  Above Background 

 Cyanide, Total mg/kg  1/1 0.16 0.16   0.16  NB  Yes  Above Background 

 Hexavalent Chromium  mg/kg 0/6  3.25      NB  No Below Background 

Ironb   mg/kg 6/6 19,250.00 11,300 24,300 23,100  No  Below Background 

Lead mg/kg  6/6 17.40 11.6 25.3 26.1  No Below Background

Magnesiumb mg/kg  6/6 2,178.33 1,360 2,890 3,030  No  Below Background

Manganese mg/kg  6/6 429.33 373 535 1,450  No   Below Background

Mercury mg/kg  6/6  0.04  0.032  0.079  0.036  Yes  Above Background 

Nickel mg/kg  6/6 15.62 8 18.4 21.1  No Below Background

Potassiumb mg/kg  6/6 810.67 542 1,050 927  No   Below Background

Selenium mg/kg  6/6  1.04  0.52  2.4  1.4  Yes  Above Background 

Silver mg/kg  0/6  0.05     0  No Below Background 

Sodiumb   mg/kg 6/6 47.37 21.7 106 123  No Below Background

Thallium mg/kg  5/6  1.02  0.38 1.6 0  Yes  Above Background 
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Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 

Open Demolition Area #1 

Ravenna Army Ammunition Plant, Ravenna, Ohio
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

Vanadium   mg/kg 6/6 14.17 8.5 16.1 31.1  No low BackgroundBe

Zinc mg/kg  6/6  136.25  54.5  191  61.8  Yes Ab  ove Background 

Polychlorinated Biphenyls (PCBs) 

 PCB-1016 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1221 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1232 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1242 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1248 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1254 mg/kg  0/1  0.03      NB  No  No Detects 

 PCB-1260 mg/kg  0/1  0.03      NB  No  No Detects 

 Aroclor 1262 mg/kg  0/1  0.03      NB  No No Detects 

 Aroclor 1268 mg/kg  0/1  0.03      NB  No No Detects 

Pesticides 

4,4’-DDT mg/kg  1/1  0.00  0.00072  0.00072  NB  Yes Detected Organic 

4,4’-DDD  mg/kg 0/1  0.00      NB No  No Detects 

4,4’-DDE mg/kg  1/1  0.00  0.00082  0.00082  NB  Yes Detected Organic 

Aldrin mg/kg  0/1  0.00     NB  No  No Detects 

 alpha-BHC mg/kg  0/1  0.00      NB  No  No Detects 

 alpha-Chlordane mg/kg  0/1  0.00      NB  No  No Detects 

 beta-BHC mg/kg  0/1  0.00      NB  No  No Detects 

 Chlordane mg/kg  0/1  0.04      NB  No  No Detects 

 Dieldrin mg/kg  0/1  0.00      NB  No  No Detects 

 delta-BHC mg/kg  0/1  0.00      NB  No  No Detects 

 Heptachlor Epoxide mg/kg  0/1  0.00      NB  No  No Detects 
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Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Result a

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

Endosulfan Sulfate mg/kg  0/1  0.00      NB  No  No Detects 

 Endosulfan II mg/kg  0/1  0.00      NB  No  No Detects 

 Endosulfan I mg/kg  0/1  0.00      NB  No  No Detects 

 Endrin mg/kg  0/1  0.00      NB  No  No Detects 

 Endrin Aldehyde mg/kg  0/1  0.00      NB  No  No Detects 

 Endrin Ketone mg/kg  0/1  0.00      NB  No  No Detects 

gamma-Chlordane mg/kg  1/1  0.01 0.0052 0.0052  NB  Yes Detected Organic 

Heptachlor mg/kg  1/1  0.00 0.0019 0.0019  NB  Yes Detected Organic 

 Lindane mg/kg  0/1  0.00      NB  No  No Detects 

 Methoxychlor mg/kg  0/1  0.00      NB  No  No Detects 

 Toxaphene mg/kg  0/1  0.03      NB  No  No Detects 

Semivolatile Organic Compounds (SVOCs) 

4-Nitroaniline  mg/kg 0/1  0.50     NB No No Detects 

 4-Nitrophenol mg/kg  0/1  0.50      NB  No  No Detects 

Benzyl Alcohol  mg/kg 0/1  0.50      NB  No No Detects 

 4-Bromophenyl Phenyl Ether mg/kg  0/1  0.21      NB  No  No Detects 

 2,4-Dimethylphenol mg/kg  0/1  0.21      NB  No  No Detects 

 1,4-Dichlorobenzene mg/kg  0/1  0.21      NB  No  No Detects 

4-Chloroaniline mg/kg  0/1  0.21     NB No No Detects 

 Bis(2-Chloroisopropyl)ether mg/kg  0/1  0.21      NB  No  No Detects 

 Phenol mg/kg  0/1  0.26      NB  No  No Detects 

 Bis(2-Chloroethyl)ether mg/kg  0/1  0.21      NB  No  No Detects 

 Bis(2-Chloroethoxy)methane mg/kg  0/1  0.21      NB  No  No Detects 

 Bis(2-Ethylhexyl)phthalate mg/kg  0/1  0.50      NB  No  No Detects 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 



  
 

 

 

Draft 5-63 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 

  

 

   
  

    

       

          

          

          

          

          

          

        

          

          

         

          

          

          

          

          

          

          

          

     

          

          

      

          

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Di-n-Octyl Phthalate mg/kg 0/1 0.21 NB No No Detects 

Hexachlorobenzene mg/kg 0/1 0.21 NB No No Detects 

Anthracene mg/kg 0/1 0.21 NB No No Detects 

1,2,4-Trichlorobenzene mg/kg 0/1 0.21 NB No No Detects 

2,4-Dichlorophenol mg/kg 0/1 0.26 NB No No Detects 

2,4-Dinitrotoluene mg/kg 0/1 0.21 NB No No Detects 

Pyrene mg/kg 0/1 0.21 NB No No Detects 

Dimethyl Phthalate mg/kg 0/1 0.21 NB No No Detects 

Cresols (Total) mg/kg 0/1 1.00 NB No No Detects 

Dibenzofuran mg/kg 0/1 0.21 NB No No Detects 

Benzo(ghi)perylene mg/kg 0/1 0.21 NB No No Detects 

Indeno(1,2,3-cd)pyrene mg/kg 0/1 0.21 NB No No Detects 

Benzo(b)fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Benzo(k)fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Acenaphthylene mg/kg 0/1 0.21 NB No No Detects 

Chrysene mg/kg 0/1 0.21 NB No No Detects 

Benzo(a)pyrene mg/kg 0/1 0.21 NB No No Detects 

2,4-Dinitrophenol mg/kg 0/1 1.00 NB No No Detects 

Dibenzo(a,h)anthracene mg/kg 0/1 0.21 NB No No Detects 

4,6-Dinitro-2-Methylphenol mg/kg 0/1 0.50 NB No No Detects 

1,3-Dichlorobenzene mg/kg 0/1 0.21 NB No No Detects 

Benzo(a)anthracene mg/kg 0/1 0.21 NB No No Detects 

4-Chloro-3-Methylphenol mg/kg 0/1 0.26 NB No No Detects 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
aResult 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

2,6-Dinitrotoluene mg/kg 0/1 0.21 NB No No Detects 

N-Nitroso-di-n-Propylamine mg/kg 0/1 0.21 NB No No Detects 

Benzoic Acid mg/kg 0/1 1.00 NB No No Detects 

Hexachloroethane mg/kg 0/1 0.21 NB No No Detects 

4-Chlorophenyl Phenyl Ether mg/kg 0/1 0.21 NB No No Detects 

Hexachlorocyclopentadiene mg/kg 0/1 0.21 NB No No Detects 

Isophorone mg/kg 0/1 0.21 NB No No Detects 

Acenaphthene mg/kg 0/1 0.21 NB No No Detects 

Diethyl Phthalate mg/kg 0/1 0.21 NB No No Detects 

Di-n-Butyl Phthalate mg/kg 1/1 0.21 0.21 0.21 NB Yes Detected Organic 

Phenanthrene mg/kg 0/1 0.21 NB No No Detects 

Butyl Benzyl Phthalate mg/kg 0/1 0.21 NB No No Detects 

N-Nitrosodiphenylamine mg/kg 0/1 0.41 NB No No Detects 

Fluorene mg/kg 0/1 0.21 NB No No Detects 

Carbazole mg/kg 0/1 0.21 NB No No Detects 

Hexachlorobutadiene mg/kg 0/1 0.21 NB No No Detects 

Pentachlorophenol mg/kg 0/1 0.50 NB No No Detects 

2,4,6-Trichlorophenol mg/kg 0/1 0.26 NB No No Detects 

2-Nitroaniline mg/kg 0/1 0.21 NB No No Detects 

2-Nitrophenol mg/kg 0/1 0.26 NB No No Detects 

Naphthalene mg/kg 0/1 0.21 NB No No Detects 

2-Methylnaphthalene mg/kg 0/1 0.21 NB No No Detects 

2-Chloronaphthalene mg/kg 0/1 0.21 NB No No Detects 

3,3’-Dichlorobenzidine mg/kg 0/1 0.26 NB No No Detects 
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Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

o-Cresol mg/kg 0/1 0.50 NB No No Detects 

1,2-Dichlorobenzene mg/kg 0/1 0.21 NB No No Detects 

2-Chlorophenol mg/kg 0/1 0.26 NB No No Detects 

2,4,5-Trichlorophenol mg/kg 0/1 0.26 NB No No Detects 

Nitrobenzene mg/kg 0/1 0.21 NB No No Detects 

3-Nitroaniline mg/kg 0/1 0.50 NB No No Detects 

Volatile Organic Compounds (VOCs) 

Ethylbenzene mg/kg 0/1 0.03 NB No No Detects 

Styrene mg/kg 0/1 0.03 NB No No Detects 

cis-1,3-Dichloropropene mg/kg 0/1 0.03 NB No No Detects 

trans-1,3-Dichloropropene mg/kg 0/1 0.06 NB No No Detects 

1,2-Dibromoethane mg/kg 0/1 0.03 NB No No Detects 

1,2-Dichloroethane mg/kg 0/1 0.03 NB No No Detects 

Methyl Isobutyl Ketone mg/kg 0/1 0.31 NB No No Detects 

Toluene mg/kg 0/1 0.03 NB No No Detects 

Chlorobenzene mg/kg 0/1 0.03 NB No No Detects 

Dibromochloromethane mg/kg 0/1 0.03 NB No No Detects 

Tetrachloroethylene mg/kg 0/1 0.03 NB No No Detects 

Xylene, (Total) mg/kg 0/1 0.06 NB No No Detects 

cis-1,2-Dichloroethene mg/kg 0/1 0.03 NB No No Detects 

trans-1,2-Dichloroethene mg/kg 0/1 0.03 NB No No Detects 

Carbon Tetrachloride mg/kg 0/1 0.03 NB No No Detects 

2-Hexanone mg/kg 0/1 0.31 NB No No Detects 

Acetone mg/kg 0/1 0.60 NB No No Detects 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
aResult 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Chloroform mg/kg 0/1 0.03 NB No No Detects 

Benzene mg/kg 0/1 0.03 NB No No Detects 

1,1,1-Trichloroethane mg/kg 0/1 0.03 NB No No Detects 

Bromomethane mg/kg 0/1 0.06 NB No No Detects 

Chloromethane mg/kg 0/1 0.06 NB No No Detects 

Bromochloromethane mg/kg 0/1 0.03 NB No No Detects 

Chloroethane mg/kg 0/1 0.06 NB No No Detects 

Vinyl Chloride mg/kg 0/1 0.03 NB No No Detects 

Methylene Chloride mg/kg 0/1 0.06 NB No No Detects 

Carbon Disulfide mg/kg 0/1 0.06 NB No No Detects 

Bromoform mg/kg 0/1 0.03 NB No No Detects 

Bromodichloromethane mg/kg 0/1 0.03 NB No No Detects 

1,1-Dichloroethane mg/kg 0/1 0.03 NB No No Detects 

1,1-Dichloroethylene mg/kg 0/1 0.03 NB No No Detects 

1,2-Dichloropropane mg/kg 0/1 0.03 NB No No Detects 

Methyl Ethyl Ketone mg/kg 0/1 0.31 NB No No Detects 

1,1,2-Trichloroethane mg/kg 0/1 0.03 NB No No Detects 

Trichloroethylene mg/kg 0/1 0.03 NB No No Detects 

1,1,2,2-Tetrachloroethane mg/kg 0/1 0.03 NB No No Detects 

1,2-Dimethylbenzene mg/kg 0/1 0.03 NB No No Detects 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-4 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 2010 Phase II RI ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

a denotes values less than the detection limit were set to one-half of the reporting limit in calculation of the average. 
b denotes eliminated based on the essential element screen. 


BHC denotes benzene hexachloride. 


DDD denotes dichlorodiphenyldichloroethane. 


DDE denotes dichlorodiphenyldichloroethylene. 


DDT denotes dichlorodiphenyltrichloroethane. 


ft. bgs denotes feet below ground surface. 

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 

ISM denotes incremental sampling method. 

mg/kg denotes milligram(s) per kilogram. 

NB denotes No Facility-Wide Background Criterion established. 

PCB denotes polychlorinated biphenyl. 

RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 

RI denotes Remedial Investigation. 

SRC denotes site-related contaminant. 

SVOC denotes semivolatile organic compound. 

VOC denotes volatile organic compound. 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-5 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 1999 Phase I RI Remaining Discrete Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units  
Results> 
Detection 

Limit 

Average  
Resulta  

Minimum 
Detect  

Maximum  
Detect  

Site 
Background 

Criteria 

Site  
Related?  

SRC 
Justification 

Explosives and Propellants  

2,4,6-Trinitrotoluene  mg/kg 0/18  0.13      NB  No  No Detects  

2,4-Dinitrotoluene mg/kg 1/18  0.13  0.13  0.13  NB  Yes  Detected Organic 

RDX  mg/kg 0/18  0.13      NB  No  No Detects  

HMX mg/kg 1/18  0.25  0.2  0.2  NB  Yes  Detected Organic 

Tetryl  mg/kg 0/18  0.13      NB  No  No Detects  

Nitroglycerin  mg/kg 0/18  0.13      NB  No  No Detects  

Nitroguanidine  mg/kg 0/18  0.13      NB  No  No Detects  

2,6-Dinitrotoluene  mg/kg 0/18  0.13      NB  No  No Detects  

o-Nitrotoluene  mg/kg 0/18  0.13      NB  No  No Detects  

Nitrocellulose  mg/kg 0/18  0.13      NB  No  No Detects  

Nitrobenzene  mg/kg 0/18  0.13      NB  No  No Detects  

m-Nitrotoluene  mg/kg 0/18  0.13      NB  No  No Detects  

1,3,5-Trinitrobenzene  mg/kg 0/18  0.13      NB  No  No Detects  

1,3-Dinitrobenzene  mg/kg 0/18  0.13      NB  No  No Detects  

p-Nitrotoluene  mg/kg 0/18  0.13      NB  No  No Detects  

Inorganics  

Aluminum mg/kg  18/18  8,871.11 1,730 16,200 17,700 No  Below  Background

Antimony mg/kg  2/18 0.58  0.54  0.63  0.96  No  Below Background

Arsenic mg/kg  18/18  9.64 5 15.1 15.4 No  Below  Background

Barium mg/kg 18/18  80.59  35.8  252  88.4  Yes Above  Background  

Beryllium mg/kg  7/18 0.23  0.15  0.94  0.88  Yes Above  Background  
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Phase II Remedial Investigation for RVAAP-03 

1 
2 
3 
4 
5 

Table 5-5 (continued) 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 
1999 Phase I RI Remaining Discrete Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Cadmium mg/kg 3/18 0.35 0.27 1.1 0 Yes Above Background 

Calciumb mg/kg 18/18 49,758.72 250 248,000 15,800 No Essential Nutrient 

Chromium mg/kg 18/18 11.54 3.4 22.6 17.4 Yes Above Background 

Cobalt mg/kg 18/18 6.54 2.7 14 10.4 Yes Above Background 

Copper mg/kg 18/18 21.76 5.8 69.8 17.7 Yes Above Background 

Cyanide, Total mg/kg 0/18 0.29 NB No No Detects 

Ironb mg/kg 18/18 17,575.56 5,820 33,400 23,100 No Essential Nutrient 

Lead mg/kg 18/18 15.01 8.2 20.2 26.1 No Below Background 

Magnesiumb mg/kg 18/18 2,177.22 797 5,280 3,030 No Essential Nutrient 

Manganese mg/kg 18/18 477.00 138 947 1,450 No Below Background 

Mercury mg/kg 12/18 0.03 0.0078 0.076 0.036 Yes Above Background 

Nickel mg/kg 18/18 13.64 7.9 31.9 21.1 Yes Above Background 

Potassiumb mg/kg 18/18 823.67 332 2,050 927 No Essential Nutrient 

Selenium mg/kg 2/18 0.43 0.88 1.2 1.4 No Below Background 

Silver mg/kg 0/18 0.58 0 No Below Background 

Sodiumb mg/kg 0/18 126.73 123 No Essential Nutrient 

Thallium mg/kg 17/18 0.32 0.14 0.48 0 Yes Above Background 

Vanadium mg/kg 18/18 15.88 3.8 26.6 31.1 No Below Background 

Zinc mg/kg 18/18 68.60 31.9 317 61.8 Yes Above Background 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Table 5-5 (continued)
 
Summary Statistics and Determination of SRCs in Surface Soil (0–1 ft. bgs), 

1999 Phase I RI Remaining Discrete Samples 

Open Demolition Area #1 

Ravenna Army Ammunition Plant, Ravenna, Ohio
 

a denotes values less than the detection limit were set to one-half of the reporting limit in calculation of the average. 
b denotes eliminated based on the essential element screen. 

ft. bgs denotes feet below ground surface. 

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 

mg/kg denotes milligram(s) per kilogram. 

NB denotes No Facility-Wide Background Criterion established. 

RDX denotes.hexahydro-1,3,5-trinitro-1,3,5-triazine. 

RI denotes Remedial Investigation. 

SRC denotes site-related contaminant. 
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Explosives and Propellants 

2,4,6-Trinitrotoluene mg/kg  3/135  0.65  0.18  64  NB  Yes Detected Organic 

 2,4-Dinitrotoluene mg/kg  0/135  0.18      NB  No  No Detects 

 RDX mg/kg  0/135  0.21      NB  No  No Detects 

 4-Amino-2,6-Dinitrotoluene mg/kg  0/84  0.22      NB  No  No Detects 

 HMX mg/kg  0/135  0.22     NB  No  No Detects 

2-Amino-4,6-Dinitrotoluene mg/kg  1/84  0.22  0.31  0.31  NB  Yes Detected Organic 

 Tetryl mg/kg  0/135  0.24      NB  No  No Detects 

 Nitroglycerin mg/kg  0/123  0.91      NB  No  No Detects 

 Nitroguanidine mg/kg  0/26  0.08      NB  No  No Detects 

 2,6-Dinitrotoluene mg/kg  0/135  0.20      NB  No  No Detects 

3,5-Dinitroaniline mg/kg  0/84  0.22      NB  No  No Detects 

 PETN mg/kg  0/84  0.75      NB  No  No Detects 

 o-Nitrotoluene mg/kg  0/135  0.19      NB  No  No Detects 

 Nitrocellulose mg/kg  0/26  34.79     NB  No  No Detects 

 Nitrobenzene mg/kg  0/135  0.18      NB  No  No Detects 

 m-Nitrotoluene mg/kg  0/135  0.19      NB  No  No Detects 

 1,3,5-Trinitrobenzene mg/kg  0/135  0.18      NB  No  No Detects 

 1,3-Dinitrobenzene mg/kg  0/135  0.18      NB  No  No Detects 

 p-Nitrotoluene mg/kg  0/135  0.22      NB  No  No Detects 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-6 
Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 1999 Phase I RI Remaining Discrete and 2010 Phase 
II Samples forOpen Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Analyte   Units 
 Results> 
 Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Inorganics 

Aluminum mg/kg  135/135 11,772.59 1,990 28,600 19,500  Yes  Above Background 

Antimony mg/kg  47/135  0.91  0.22  20.5  0.96  Yes  Above Background 

Arsenic mg/kg  135/135 10.49 0.4 33  19.8  Yes  Above Background 

Barium   mg/kg 135/135 70.28 9.5 869 124  Yes  Above Background 

Beryllium  mg/kg 115/135  0.44 0.069  0.95  0.88  Yes  Above Background 

Cadmium mg/kg  29/135  0.37  0.026  18.4  0  Yes  Above Background 

Calciumb mg/kg  135/135 10,446.54 367 36,000 35,500  No Essential Nutrient

Chromium mg/kg  135/135 49.53 10.1 589 27.2  Yes  Above Background 

Cobalt mg/kg  135/135 10.14 4.5 20.5 23.2  No Below Background

Copper  mg/kg 135/135 34.44 9 1,290 32.3  Yes  Above Background 

 Cyanide, Total mg/kg  3/48  0.28  0.11  0.4  NB  Yes  Above Background 

 Hexavalent Chromium mg/kg  0/4  3.25      NB  No  No Detects 

Ironb mg/kg  135/135 27,537.26 4,660 44,300 35,200  No Essential Nutrient

Lead  mg/kg 135/135 16.39 3.6 416 19.1  Yes  Above Background 

Magnesiumb mg/kg  135/135 4,467.76 777 9,120 8,790  No Essential Nutrient

Manganese  mg/kg 135/135 366.54 26.6 2,180 3,030  No  Below Background

Mercury  mg/kg 112/135  0.02 0.0063  0.25 0.044  Yes  Above Background 

Nickel   mg/kg 135/135 23.68  10 55.9 60.7  No Below Background

Potassiumb mg/kg  135/135 1,526.86 479 4,430 3,350  No Essential Nutrient

Selenium mg/kg  80/135  0.56  0.14  2.4  1.5  Yes  Above Background 

Silver mg/kg  10/135  1.09  0.048  115  0  Yes  Above Background 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 
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Analyte   Units 
 Results> 
 Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

Sodiumb mg/kg  95/135  106.16  23.6  965  145  No Essential Nutrient

Thallium  mg/kg 110/135  1.00 0.14  3.2  0.91  Yes  Above Background 

Vanadium mg/kg  135/135 17.93 3.7 39.9 37.6  Yes  Above Background 

Zinc   mg/kg 135/135 64.40 31.4 475 93.3  Yes  Above Background 

Polychlorinated Biphenyls (PCBs) 

 PCB-1016 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1221 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1232 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1242 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1248 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1254 mg/kg  0/9  0.02      NB  No  No Detects 

 PCB-1260 mg/kg  0/9  0.02      NB  No  No Detects 

 Aroclor 1262 mg/kg  0/8 0.03      NB  No  No Detects 

 Aroclor 1268 mg/kg  0/8  0.03     NB   No No Detects 

Pesticides 

4,4’-DDT   mg/kg 3/9 0.00034 0.0005 0.00061  NB  Yes Detected Organic 

4,4’-DDD mg/kg  0/9 0.00125      NB  No No Detects 

4,4’-DDE   mg/kg 1/9 0.00017 0.0003 0.0003  NB  Yes Detected Organic 

Aldrin  mg/kg 1/9 0.00028 0.00071 0.00071  NB  Yes Detected Organic 

 alpha-BHC mg/kg  0/5  0.00205      NB  No  No Detects 

 alpha-Chlordane mg/kg  0/9  0.00205      NB  No  No Detects 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Analyte   Units 
 Results> 
 Detection 

Limit 

 Average 
 Resulta 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 beta-BHC mg/kg  0/9  0.00205      NB  No  No Detects 

 Chlordane mg/kg  0/6  0.04      NB  No  No Detects 

 Dieldrin mg/kg  0/9  0.00125      NB  No  No Detects 

delta-BHC   mg/kg 1/9 0.00042 0.0027 0.0027  NB  Yes Detected Organic 

 Heptachlor Epoxide mg/kg  1/9  0.00027  0.00061  0.00061  NB  Yes Detected Organic 

Endosulfan Sulfate mg/kg  0/9  0.00205      NB  No  No Detects 

 Endosulfan II  mg/kg 2/9 0.00026 0.0003 0.00091  NB  Yes Detected Organic 

 Endosulfan I mg/kg  0/9  0.00125      NB  No  No Detects 

 Endrin mg/kg  0/9  0.00125      NB  No  No Detects 

 Endrin Aldehyde mg/kg  0/9  0.00205      NB  No  No Detects 

 Endrin Ketone mg/kg  0/9  0.00125      NB  No  No Detects 

gamma-Chlordane mg/kg  3/9 0.00146 0.0015 0.0058 NB   Yes Detected Organic 

Heptachlor mg/kg  5/9 0.00214 0.0014 0.0073  NB  Yes Detected Organic 

 Lindane mg/kg  0/9  0.00125      NB  No  No Detects 

Methoxychlor mg/kg  0/9 0.00125      NB  No No Detects 

 Toxaphene mg/kg  0/9  0.02      NB  No  No Detects 

Semivolatile Organic Compounds (SVOCs) 

4-Nitrobenzenamine mg/kg  0/10  0.50      NB  No  No Detects 

 4-Nitrophenol mg/kg  0/10  0.50      NB  No  No Detects 

Benzyl Alcohol  mg/kg 0/9  0.50      NB  No No Detects 

 4-Bromophenyl Phenyl Ether mg/kg  0/10  0.20      NB  No  No Detects 

 2,4-Dimethylphenol mg/kg  0/10  0.20      NB  No  No Detects 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

4-Methylphenol mg/kg 0/1 0.21 NB No No Detects 

1,4-Dichlorobenzene mg/kg 0/10 0.20 NB No No Detects 

4-Chloroaniline mg/kg 0/10 0.20 NB No No Detects 

Bis(2-Chloroisopropyl)ether mg/kg 0/10 0.20 NB No No Detects 

Phenol mg/kg 0/10 0.25 NB No No Detects 

Bis(2-Chloroethyl)ether mg/kg 0/10 0.20 NB No No Detects 

Bis(2-Chloroethoxy)methane mg/kg 0/10 0.20 NB No No Detects 

Bis(2-Ethylhexyl)phthalate mg/kg 4/10 0.58 0.1 2.7 NB Yes Detected Organic 

Di-n-Octyl Phthalate mg/kg 0/10 0.20 NB No No Detects 

Hexachlorobenzene mg/kg 0/10 0.20 NB No No Detects 

Anthracene mg/kg 0/10 0.20 NB No No Detects 

1,2,4-Trichlorobenzene mg/kg 0/10 0.20 NB No No Detects 

2,4-Dichlorophenol mg/kg 0/10 0.25 NB No No Detects 

2,4-Dinitrotoluene mg/kg 0/9 0.20 NB No No Detects 

Pyrene mg/kg 0/10 0.20 NB No No Detects 

Dimethyl Phthalate mg/kg 0/10 0.20 NB No No Detects 

Cresols (Total) mg/kg 0/9 1.00 NB No No Detects 

Dibenzofuran mg/kg 0/10 0.20 NB No No Detects 

Benzo(ghi)perylene mg/kg 0/10 0.20 NB No No Detects 

Indeno(1,2,3-cd)pyrene mg/kg 0/10 0.20 NB No No Detects 

Benzo(b)fluoranthene mg/kg 0/10 0.20 NB No No Detects 

Fluoranthene mg/kg 0/10 0.20 NB No No Detects 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Benzo(k)fluoranthene mg/kg 0/10 0.20 NB No No Detects 

Acenaphthylene mg/kg 0/10 0.20 NB No No Detects 

Chrysene mg/kg 0/10 0.20 NB No No Detects 

Benzo(a)pyrene mg/kg 0/10 0.20 NB No No Detects 

2,4-Dinitrophenol mg/kg 0/10 0.95 NB No No Detects 

Dibenzo(a,h)anthracene mg/kg 0/10 0.20 NB No No Detects 

4,6-Dinitro-2-Methylphenol mg/kg 0/10 0.50 NB No No Detects 

1,3-Dichlorobenzene mg/kg 0/10 0.20 NB No No Detects 

Benzo(a)anthracene mg/kg 0/10 0.20 NB No No Detects 

4-Chloro-3-Methylphenol mg/kg 0/10 0.25 NB No No Detects 

2,6-Dinitrotoluene mg/kg 0/9 0.20 NB No No Detects 

N-Nitroso-di-n-Propylamine mg/kg 0/10 0.20 NB No No Detects 

Benzoic Acid mg/kg 0/9 0.61 NB No No Detects 

Hexachloroethane mg/kg 0/10 0.20 NB No No Detects 

4-Chlorophenyl Phenyl Ether mg/kg 0/10 0.20 NB No No Detects 

Hexachlorocyclopentadiene mg/kg 0/10 0.20 NB No No Detects 

Isophorone mg/kg 2/10 0.17 0.05 0.07 NB Yes Detected Organic 

Acenaphthene mg/kg 0/10 0.20 NB No No Detects 

Diethyl Phthalate mg/kg 0/10 0.20 NB No No Detects 

Di-n-Butyl Phthalate mg/kg 7/10 0.13 0.08 0.11 NB Yes Detected Organic 

Phenanthrene mg/kg 0/10 0.20 NB No No Detects 

Butyl Benzyl Phthalate mg/kg 0/10 0.20 NB No No Detects 
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Analyte Units Detection 
Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Background 
Criteria 

Site 
Related? 

SRC 
Justification 

Fluorene mg/kg 0/10 0.20 NB No No Detects 

Carbazole mg/kg 0/10 0.20 NB No No Detects 

Hexachlorobutadiene mg/kg 0/10 0.20 NB No No Detects 

Pentachlorophenol mg/kg 0/10 0.50 NB No No Detects 

2,4,6-Trichlorophenol mg/kg 0/10 0.25 NB No No Detects 

2-Nitroaniline mg/kg 0/10 0.23 NB No No Detects 

2-Nitrophenol mg/kg 0/10 0.25 NB No No Detects 

Naphthalene mg/kg 0/10 0.20 NB No No Detects 

2-Methylnaphthalene mg/kg 1/10 0.19 0.05 0.05 NB Yes Detected Organic 

2-Chloronaphthalene mg/kg 0/10 0.20 NB No No Detects 

3,3’-Dichlorobenzidine mg/kg 0/10 0.25 NB No No Detects 

o-Cresol mg/kg 0/10 0.47 NB No No Detects 

1,2-Dichlorobenzene mg/kg 0/10 0.20 NB No No Detects 

2-Chlorophenol mg/kg 0/10 0.25 NB No No Detects 

2,4,5-Trichlorophenol mg/kg 0/10 0.28 NB No No Detects 

Nitrobenzene mg/kg 0/9 0.20 NB No No Detects 

3-Nitroaniline mg/kg 0/10 0.50 NB No No Detects 

N-Nitrosodiphenylamine mg/kg 0/10 0.39 NB No No Detects 

Volatile Organic Compounds (VOCs) 

Ethylbenzene mg/kg 0/21 0.03 NB No No Detects 

Styrene mg/kg 0/21 0.03 NB No No Detects 

cis-1,3-Dichloropropene mg/kg 0/21 0.03 NB No No Detects 

 Results> Site 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

trans-1,3-Dichloropropene mg/kg 0/21 0.05 NB No No Detects 

1,2-Dibromoethane mg/kg 0/20 0.03 NB No No Detects 

1,2-Dichloroethane mg/kg 0/21 0.03 NB No No Detects 

Methyl Isobutyl Ketone mg/kg 0/21 0.26 NB No No Detects 

Toluene mg/kg 0/21 0.03 NB No No Detects 

Chlorobenzene mg/kg 0/21 0.03 NB No No Detects 

Dibromochloromethane mg/kg 0/21 0.03 NB No No Detects 

Tetrachloroethylene mg/kg 0/21 0.03 NB No No Detects 

Xylene, (Total) mg/kg 0/21 0.05 NB No No Detects 

cis-1,2-Dichloroethene mg/kg 0/20 0.03 NB No No Detects 

trans-1,2-Dichloroethene mg/kg 0/20 0.03 NB No No Detects 

1,2-Dichloroethylene mg/kg 0/1 0.00 NB No No Detects 

Carbon Tetrachloride mg/kg 0/21 0.03 NB No No Detects 

2-Hexanone mg/kg 0/21 0.26 NB No No Detects 

Acetone mg/kg 2/21 0.48 0.21 0.24 NB Yes Detected Organic 

Chloroform mg/kg 0/21 0.03 NB No No Detects 

Benzene mg/kg 0/21 0.03 NB No No Detects 

1,1,1-Trichloroethane mg/kg 0/21 0.03 NB No No Detects 

Bromomethane mg/kg 0/21 0.05 NB No No Detects 

Chloromethane mg/kg 0/21 0.05 NB No No Detects 

Bromochloromethane mg/kg 0/20 0.03 NB No No Detects 

Chloroethane mg/kg 0/21 0.05 NB No No Detects 
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Table 5-6 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
1999 Phase I RI Remaining Discrete and 2010 Phase II Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Resulta 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Vinyl Chloride mg/kg 0/21 0.03 NB No No Detects 

Methylene Chloride mg/kg 0/21 0.05 NB No No Detects 

Carbon Disulfide mg/kg 0/21 0.05 NB No No Detects 

Bromoform mg/kg 0/21 0.03 NB No No Detects 

Bromodichloromethane mg/kg 0/21 0.03 NB No No Detects 

1,1-Dichloroethane mg/kg 0/21 0.03 NB No No Detects 

1,1-Dichloroethylene mg/kg 0/21 0.03 NB No No Detects 

1,2-Dichloropropane mg/kg 0/21 0.03 NB No No Detects 

Methyl Ethyl Ketone mg/kg 0/21 0.26 NB No No Detects 

1,1,2-Trichloroethane mg/kg 0/21 0.03 NB No No Detects 

Trichloroethylene mg/kg 0/21 0.03 NB No No Detects 

1,1,2,2-Tetrachloroethane mg/kg 0/21 0.03 NB No No Detects 

1,2-Dimethylbenzene mg/kg 0/20 0.03 NB No No Detects 
a denotes values less than the detection limit were set to one-half of the reporting limit in calculation of the average. 
b denotes eliminated based on the essential element screen. 

BHC denotes benzene hexachloride. NB denotes No Facility-Wide Background Criterion established. 

DDD denotes dichlorodiphenyldichloroethane. PCB denotes polychlorinated biphenyl. 

DDE denotes dichlorodiphenyldichloroethylene. RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 

DDT denotes dichlorodiphenyltrichloroethane. RI denotes Remedial Investigation. 

ft. bgs denotes feet below ground surface. SRC denotes site-related contaminant. 

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. SVOCs denotes semivolatile organic compound. 

mg/kg denotes milligram(s) per kilogram. VOCs denotes volatile organic compound. 
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Analyte   Units 
Results> 
Detection 

Limit 

 Average 
 Result 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Explosives and Propellants 

2,4,6-Trinitrotoluene mg/kg  1/12  0.05  0.18  0.18  NB  Yes Detected Organic 

 2,4-Dinitrotoluene mg/kg  0/12  0.04      NB  No  No Detects 

 RDX mg/kg  0/12  0.04      NB  No  No Detects 

 HMX mg/kg  0/12  0.10     NB  No  No Detects 

 Tetryl mg/kg  0/12  0.07      NB  No  No Detects 

 2,6-Dinitrotoluene mg/kg  0/12  0.07      NB  No  No Detects 

 o-Nitrotoluene mg/kg  0/12  0.07      NB  No  No Detects 

 Nitrobenzene mg/kg  0/12  0.04      NB  No  No Detects 

 m-Nitrotoluene mg/kg  0/12  0.08      NB  No  No Detects 

 1,3,5-Trinitrobenzene mg/kg  0/12  0.04      NB  No  No Detects 

 1,3-Dinitrobenzene mg/kg  0/12  0.04      NB  No  No Detects 

 p-Nitrotoluene mg/kg  0/12  0.17      NB  No  No Detects 

 Inorganics 

Aluminum mg/kg   12/12 11,251.98 1,990 23,600 19,500  Yes  Above Background 

Antimony mg/kg  3/12  1.42  0.12  3.2  0.96  Yes  Above Background 

Arsenic mg/kg  12/12  1.14  0.22  20.5  19.8  Yes  Above Background 

Barium mg/kg   12/12  8.22 0.4  33 124  No Below Background

Beryllium mg/kg   12/12 68.76 9.5 869  0.88  Yes  Above Background 

Cadmium mg/kg  3/12  0.44  0.069  0.95  0  Yes  Above Background 

Calciumb   mg/kg  12/12 13,983.90 367 36,000 35,500  No Essential Nutrient

Chromium   mg/kg  12/12  0.41 0.016 18.4 27.2  No  Below Background
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Analyte   Units 
Results> 
Detection 

Limit 

Average  
 Result 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

Cobalt mg/kg  12/12  70.25  12.4  589  23.2  Yes  Above Background 

Copper mg/kg   12/12  9.56 4.9 14.2 32.3  No Below Background

 Cyanide, Total mg/kg  0/1  0.27  0.11  0.4  NB  No  No Detects 

Ironb   mg/kg  12/12 27,377.25 4,660 43,700 35,200  No Essential Nutrient

Lead mg/kg  12/12  17.50  3.6  416  19.1  Yes  Above Background 

Magnesiumb mg/kg  12/12  4,882.62  777  8,930  8,790  No Essential Nutrient

Manganese mg/kg  12/12  4,882.62  777  8,930  3,030  Yes  Above Background 

Mercury mg/kg  7/12  362.08  26.6  1,260  0.044  Yes  Above Background 

 Nickel mg/kg  12/12  0.02 0.0063  0.25 60.7  No  Below Background

Potassiumb mg/kg  12/12  21.80  10  40.7  3,350  No Essential Nutrient

Selenium mg/kg  5/12  0.66  0.14  2.4  1.5  Yes  Above Background 

Silver mg/kg  1/12  1,442.11  479  2,710  0  Yes  Above Background 

Sodiumb mg/kg  11/12  1.34  0.047  115  145  No Essential Nutrient

Thallium mg/kg  3/12 67.75  20 166  0.91  Yes  Above Background 

Vanadium mg/kg  12/12  39.55  9  1,290  37.6  Yes  Above Background 

Vanadium mg/kg   12/12 16.35 3.7 31.3 37.6  No Below Background

Zinc mg/kg  12/12  63.55  31.4  475  93.3  Yes  Above Background 

Polychlorinated Biphenyls (PCBs) 

 PCB-1260 mg/kg  0/1  0.01      NB  No  No Detects 

 PCB-1254 mg/kg  0/1  0.01     NB   No  No Detects 

 Aroclor 1268 mg/kg  0/1  0.01      NB No  No Detects 

 PCB-1221 mg/kg  0/1  0.01     NB   No  No Detects 

 PCB-1232 mg/kg  0/1  0.01     NB   No  No Detects 
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Analyte   Units 
Results> 
Detection 

Limit 

Average  
 Result 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 PCB-1248 mg/kg  0/1  0.01      NB  No  No Detects 

 PCB-1016 mg/kg  0/1  0.01      NB  No  No Detects 

 Aroclor 1262  mg/kg 0/1  0.01      NB  No No Detects 

 PCB-1242 mg/kg  0/1  0.01      NB  No  No Detects 

Pesticides 

 Heptachlor Epoxide mg/kg  0/1  0.00      NB  No  No Detects 

Endosulfan Sulfate mg/kg  0/1  0.00      NB  No  No Detects 

Aldrin mg/kg  0/1  0.00     NB  No  No Detects 

 alpha-BHC mg/kg  0/1  0.00     NB   No  No Detects 

 beta-BHC mg/kg  0/1  0.00     NB   No  No Detects 

 delta-BHC mg/kg  0/1 0.00      NB   No  No Detects 

 Endosulfan II mg/kg  0/1  0.00      NB No   No Detects 

 4,4’-DDT mg/kg 0/1  0.00      NB   No  No Detects 

 alpha-Chlordane mg/kg 0/1  0.00      NB   No  No Detects 

 gamma-Chlordane mg/kg 0/1  0.00      NB   No  No Detects 

 Endrin Ketone mg/kg  0/1 0.00      NB   No  No Detects 

 Lindane mg/kg 0/1  0.00      NB   No  No Detects 

Dieldrin  mg/kg  0/1 0.00      NB   No  No Detects 

 Endrin mg/kg  0/1  0.00      NB  No  No Detects 

 Methoxychlor mg/kg  0/1  0.01      NB  No  No Detects 

4,4’-DDD mg/kg  0/1  0.00      NB  No No Detects 

 4,4’-DDE mg/kg  0/1  0.00      NB  No  No Detects 

 Endrin Aldehyde mg/kg  0/1  0.00      NB  No  No Detects 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
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Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
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Analyte   Units 
Results> 
Detection 

Limit 

Average  
 Result 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Heptachlor mg/kg  0/1  0.00      NB  No  No Detects 

 Toxaphene mg/kg  0/1  0.01      NB  No  No Detects 

 Endosulfan I mg/kg  0/1  0.00      NB  No  No Detects 

Semivolatile Organic Compounds (SVOCs) 

4-Nitroaniline  mg/kg 0/1  0.50     NB No No Detects 

 4-Nitrophenol mg/kg  0/1  0.50      NB  No  No Detects 

 4-Bromophenyl Phenyl Ether mg/kg  0/1  0.21      NB  No  No Detects 

 2,4-Dimethylphenol mg/kg  0/1  0.21      NB  No  No Detects 

 p-Cresol mg/kg  0/1  0.21      NB  No  No Detects 

 1,4-Dichlorobenzene mg/kg  0/1  0.21      NB  No  No Detects 

4-Chloroaniline mg/kg  0/1  0.21     NB No No Detects 

 Bis(2-Chloroisopropyl)ether mg/kg  0/1  0.21      NB  No  No Detects 

 Phenol mg/kg  0/1  0.21      NB  No  No Detects 

 Bis(2-Chloroethyl)ether mg/kg  0/1  0.21      NB  No  No Detects 

 Bis(2-Chloroethoxy)methane mg/kg  0/1  0.21      NB  No  No Detects 

 Bis(2-Ethylhexyl)phthalate mg/kg  0/1  0.21      NB  No  No Detects 

Di-n-Octyl Phthalate mg/kg 0/1  0.21     NB  No  No Detects 

 Hexachlorobenzene mg/kg  0/1  0.21      NB  No  No Detects 

 Anthracene mg/kg  0/1  0.21      NB  No  No Detects 

 1,2,4-Trichlorobenzene mg/kg  0/1  0.21      NB  No  No Detects 

 2,4-Dichlorophenol mg/kg  0/1  0.21      NB  No  No Detects 

 Pyrene mg/kg  0/1  0.21      NB  No  No Detects 

Dimethyl Phthalate mg/kg  0/1  0.21     NB  No  No Detects 
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Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
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Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
2000–2001 IRA Remaining Confirmatory ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Result 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

Dibenzofuran mg/kg 0/1 0.21 NB No No Detects 

Benzo(ghi)perylene mg/kg 0/1 0.21 NB No No Detects 

Indeno(1,2,3-cd)pyrene mg/kg 0/1 0.21 NB No No Detects 

Benzo(b)fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Benzo(k)fluoranthene mg/kg 0/1 0.21 NB No No Detects 

Acenaphthylene mg/kg 0/1 0.21 NB No No Detects 

Chrysene mg/kg 0/1 0.21 NB No No Detects 

Benzo(a)pyrene mg/kg 0/1 0.21 NB No No Detects 

2,4-Dinitrophenol mg/kg 0/1 0.50 NB No No Detects 

Dibenzo(a,h)anthracene mg/kg 0/1 0.21 NB No No Detects 

4,6-Dinitro-2-Methylphenol mg/kg 0/1 0.50 NB No No Detects 

1,3-Dichlorobenzene mg/kg 0/1 0.21 NB No No Detects 

Benzo(a)anthracene mg/kg 0/1 0.21 NB No No Detects 

4-Chloro-3-Methylphenol mg/kg 0/1 0.21 NB No No Detects 

N-Nitroso-di-n-Propylamine mg/kg 0/1 0.21 NB No No Detects 

Hexachloroethane mg/kg 0/1 0.21 NB No No Detects 

4-Chlorophenyl Phenyl Ether mg/kg 0/1 0.21 NB No No Detects 

Hexachlorocyclopentadiene mg/kg 0/1 0.21 NB No No Detects 

Isophorone mg/kg 0/1 0.21 NB No No Detects 

Acenaphthene mg/kg 0/1 0.21 NB No No Detects 

Diethyl Phthalate mg/kg 0/1 0.21 NB No No Detects 

Di-n-Butyl Phthalate mg/kg 0/1 0.21 NB No No Detects 



  
 

 

 

  

 

Analyte   Units 
Results> 
Detection 

Limit 

Average  
 Result 

Minimum 
 Detect 

 Maximum 
 Detect 

Site 
 Background 

Criteria 

 Site 
 Related? 

SRC 
Justification 

 Phenanthrene mg/kg  0/1  0.21      NB  No  No Detects 

 Butyl Benzyl Phthalate mg/kg  0/1  0.21      NB  No  No Detects 

N-Nitrosodiphenylamine mg/kg  0/1  0.21      NB  No  No Detects 

 Fluorene mg/kg  0/1  0.21      NB  No  No Detects 

Carbazole mg/kg  0/1  0.21     NB   No  No Detects 

 Hexachlorobutadiene mg/kg  0/1  0.21      NB  No  No Detects 

 Pentachlorophenol mg/kg  0/1  0.50      NB  No  No Detects 

 2,4,6-Trichlorophenol mg/kg 0/1   0.21      NB  No  No Detects 

2-Nitroaniline  mg/kg 0/1  0.50     NB No No Detects 

 2-Nitrophenol mg/kg  0/1  0.21      NB  No  No Detects 

Naphthalene mg/kg  0/1  0.21     NB  No  No Detects 

 2-Methylnaphthalene mg/kg  0/1  0.21      NB  No  No Detects 

 2-Chloronaphthalene mg/kg  0/1  0.21     NB   No  No Detects 

 3,3’-Dichlorobenzidine mg/kg  0/1  0.21     NB   No  No Detects 

 o-Cresol mg/kg  0/1  0.21      NB  No  No Detects 

 1,2-Dichlorobenzene mg/kg  0/1  0.21      NB  No  No Detects 

 2-Chlorophenol mg/kg  0/1  0.21      NB  No  No Detects 

 2,4,5-Trichlorophenol mg/kg  0/1  0.50      NB  No  No Detects 

3-Nitroaniline  mg/kg 0/1  0.50     NB No No Detects 

Volatile Organic Compounds (VOCs) 

 Ethylbenzene mg/kg  0/1  0.00      NB  No  No Detects 

 Styrene mg/kg  0/1  0.00      NB  No  No Detects 

 cis-1,3-Dichloropropene mg/kg  0/1  0.00      NB  No  No Detects 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
2000–2001 IRA Remaining Confirmatory ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
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Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
2000–2001 IRA Remaining Confirmatory ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Result 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

trans-1,3-Dichloropropene mg/kg 0/1 0.00 NB No No Detects 

1,2-Dichloroethane mg/kg 0/1 0.00 NB No No Detects 

Methyl Isobutyl Ketone mg/kg 0/1 0.00 NB No No Detects 

Toluene mg/kg 0/1 0.00 NB No No Detects 

Chlorobenzene mg/kg 0/1 0.00 NB No No Detects 

Dibromochloromethane mg/kg 0/1 0.00 NB No No Detects 

Tetrachloroethylene mg/kg 0/1 0.00 NB No No Detects 

Xylene, (Total) mg/kg 0/1 0.00 NB No No Detects 

1,2-Dichloroethylene mg/kg 0/1 0.00 NB No No Detects 

Carbon Tetrachloride mg/kg 0/1 0.00 NB No No Detects 

2-Hexanone mg/kg 0/1 0.00 NB No No Detects 

Acetone mg/kg 0/1 0.00 NB No No Detects 

Chloroform mg/kg 0/1 0.00 NB No No Detects 

Benzene mg/kg 0/1 0.00 NB No No Detects 

1,1,1-Trichloroethane mg/kg 0/1 0.00 NB No No Detects 

Bromomethane mg/kg 0/1 0.00 NB No No Detects 

Chloromethane mg/kg 0/1 0.00 NB No No Detects 

Chloroethane mg/kg 0/1 0.00 NB No No Detects 

Vinyl Chloride mg/kg 0/1 0.00 NB No No Detects 

Methylene Chloride mg/kg 0/1 0.00 NB No No Detects 

Carbon Disulfide mg/kg 0/1 0.00 NB No No Detects 

Bromoform mg/kg 0/1 0.00 NB No No Detects 

Bromodichloromethane mg/kg 0/1 0.00 NB No No Detects 
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Table 5-7 (continued) 
Summary Statistics and Determination of SRCs in Subsurface Soil (>1 ft. bgs), 
2000–2001 IRA Remaining Confirmatory ISM Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Analyte Units 
Results> 
Detection 

Limit 

Average 
Result 

Minimum 
Detect 

Maximum 
Detect 

Site 
Background 

Criteria 

Site 
Related? 

SRC 
Justification 

1,1-Dichloroethane mg/kg 0/1 0.00 NB No No Detects 

1,1-Dichloroethylene mg/kg 0/1 0.00 NB No No Detects 

1,2-Dichloropropane mg/kg 0/1 0.00 NB No No Detects 

Methyl Ethyl Ketone mg/kg 0/1 0.00 NB No No Detects 

1,1,2-Trichloroethane mg/kg 0/1 0.00 NB No No Detects 

Trichloroethylene mg/kg 0/1 0.00 NB No No Detects 

1,1,2,2-Tetrachloroethane mg/kg 0/1 0.00 NB No No Detects 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

a denotes values less than the detection limit were set to one-half of the reporting limit in calculation of the average.
 
 
b denotes eliminated based on the essential element screen. 



BHC denotes benzene hexachloride. 
 
 

DDD denotes dichlorodiphenyldichloroethane. 
 
 

DDE denotes dichlorodiphenyldichloroethylene. 
 
 

DDT denotes dichlorodiphenyltrichloroethane. 
 
 

ft. bgs denotes feet below ground surface. 
 
 

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
 
 

IRA denotes Immediate Response Action (IRA). 



ISM denotes incremental sampling method.  

mg/kg denotes milligram(s) per kilogram. 

NB denotes No Facility-Wide Background Criterion established.  

PCB denotes polychlorinated biphenyl.  

RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine.  

SRC denotes site-related contaminant.  

SVOC denotes semivolatile organic compound. 

VOC denotes volatile organic compound.  
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 Parameter 

Location Code  DA1SS-050  DA1SS-050  DA1SS-051  DA1SS-052  DA1SS-052  DA1SS-053  DA1SS-054 

Sample Number DA1SS-050M-0201-SO DA1SS-080M-0201-SO DA1SS-051M-0201-SO DA1SS-052D-0201-SO DA1SS-052M-0201-SO DA1SS-053M-0201-SO DA1SS-054M-0201-SO 

 Sample Date 9/27/2010 9/27/2010 9/27/2010 9/27/2010 9/27/2010 11/10/2010 11/10/2010 

 Sample Depth  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft. 

 BKG  Units Result Qual   ValQual Result Qual   ValQual Result Qual   ValQual Result Qual   ValQual Result Qual   ValQual Result   Qual  ValQual Result Qual   ValQual 

Explosives 

 2,4,6-Trinitrotoluene   NA mg/kg 0.09   U  U 0.09   U  U   7.1      NT    0.089   U  U 0.089   U  U 0.091   U  U 

 2,4-Dinitrotoluene  NA mg/kg  0.2 U U 0.2 U U 0.2 U U   NT    0.2 U U 0.2 U U 0.2 U U 

 2-Amino-4,6-Dinitrotoluene   NA mg/kg 0.05   U  U 0.05   U  U 0.25 J J   NT    0.05   U  U 0.049   U  U 0.051   U  U 

HMX  NA  mg/kg 0.12 U U 0.12 U U 0.12 U U   NT    0.12 U U 0.12 U U 0.12 U U 

 Nitroguanidine   NA mg/kg  NT      NT      NT      NT     0.59      NT      NT     

GENERAL CHEMISTRY 



 Cyanide, Total   NA mg/kg  NT      NT      NT      NT     0.16 J J  NT      NT     

 Total Solids   NA Percent 98.3     97.8     98.2     82.2     97.9     98.5    U 97.8    U 

 Metals 

 Aluminum 17700  mg/kg 10,900     11,400     8,250      NT     6,870     7,920     8,490     

Antimony   0.96 mg/kg  1.2     0.16   UV  U  1.5      NT      0.69      2.7      0.92     

 Arsenic  15.4 mg/kg  9.1      8.9      7.3      NT      3.9      9.7      8.4     

Barium   88.4 mg/kg  78.8  B 107 B 54.5 B   NT    47 B 60.9    52.7 B 

Beryllium  0.88 mg/kg   0.38     0.4      0.33     NT      0.23      0.37     0.4     

Cadmium   0 mg/kg  2.6      3      0.35      NT      0.94      1.7      0.52     

 Calciuma 15,800 mg/kg  2,500     2,260     2,120      NT     600     929     552     

Chromium   17.4 mg/kg 110      43     110      NT     73.8    153  B,M J 56.2 B 

 Cobalt  10.4 mg/kg  7.6      8.4      6.9      NT      4.3     20.6   M  J  8.9     

Copper   17.7 mg/kg 188     150     30.5      NT     180     73.1 M J 16.4     

Irona 23,100  mg/kg 23,700     24,300     18400      NT     11,300     18,400 M,B J 19,400     

 Lead  26.1 mg/kg  23.4      25.3     16.1      NT      13.2     14.8     11.6     

 Magnesiuma  3,030 mg/kg  2,860      2,890      1,960      NT      1,360      2,060      1,940     

Manganese 1,450  mg/kg 407     456     535      NT     373     407     398 B 

Mercury 0.036  mg/kg  0.037      0.037     0.036      NT      0.079      0.038      0.032     

 Nickel  21.1 mg/kg  18.4      18      14.4      NT     8     18.2     16.7     

 Potassiuma 927  mg/kg 814     729     542      NT     850     1050     879     

 Selenium  1.4 mg/kg  0.75  JV J  0.62  JV J  0.73  JV J  NT      0.52      1.2      2.4     

 Sodiuma  123 mg/kg  31.8      26.8     21.7      NT     35.8     106  Y J 62.1     

Thallium 0  mg/kg 1.6   B 1.5   B 1.5   B  NT     1 B 0.081 UV,M   UJ  0.38     

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
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Detected Analytes in 2010 Phase II RI ISM Surface Soil Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 Parameter 

Location Code  DA1SS-050  DA1SS-050  DA1SS-051  DA1SS-052  DA1SS-052  DA1SS-053  DA1SS-054 

Sample Number DA1SS-050M-0201-SO DA1SS-080M-0201-SO DA1SS-051M-0201-SO DA1SS-052D-0201-SO DA1SS-052M-0201-SO DA1SS-053M-0201-SO DA1SS-054M-0201-SO 

 Sample Date 9/27/2010 9/27/2010 9/27/2010 9/27/2010 9/27/2010 11/10/2010 11/10/2010 

 Sample Depth  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft.  0 - 1 ft. 

 BKG  Units Result Qual   ValQual  Result Qual   ValQual  Result  Qual ValQual Result Qual   ValQual Result  Qual ValQual Result Qual   ValQual Result Qual   ValQual 

 Vanadium  31.1 mg/kg  16.1      16      14.3      NT     8.5     14.5     15.6     

Zinc   61.8 mg/kg 191     187     54.5      NT     121     143     121     

Pesticides 

 4,4’-DDE   NA mg/kg  NT      NT      NT      NT      0.00082 JP J  NT      NT     

 4,4’-DDT   NA mg/kg  NT      NT      NT      NT      0.00072 J J  NT      NT     

 gamma-Chlordane  NA mg/kg   NT      NT      NT      NT     0.0052 P J  NT      NT     

Heptachlor NA mg/kg   NT      NT      NT      NT     0.0019 J J  NT      NT     

Semivolatiles 

Di-n-Butyl Phthalate   NA mg/kg  NT      NT      NT      NT      0.21 J J  NT      NT     
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2 
3 
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Table 5-8 (continued) 
Detected Analytes in 2010 Phase II RI ISM Surface Soil Samples 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Bold denotes concentration is greater than the facility-wide background screening value. 

a denotes essential nutrient/not a site-related contaminants (SRC).
 

AOC denotes area of concern.
 

B denotes analyte detected in associated blank.
 

BKG denotes facility-wide background screening value. 


D denotes field duplicate. 

DA1 denotes Open Demolition Area # 1 AOC. 

DDE denotes dichlorodiphenyldichloroethylene. 

DDT denotes dichlorodiphenyltrichloroethane. 

ft. denotes feet. 

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 

ISM denotes incremental sampling method. 

J denotes estimated value. 

M (as a qualifier) denotes matrix spike and/or matrix spike duplicate recovery outside acceptance limits. 

M (in a sample ID) denotes multi-incremental sample. 

mg/kg denotes milligrams per kilogram. 

NA denotes not applicable. 

NT denotes not tested. 

P denotes concentration of analyte differs more than 40 percent between primary and confirmation analysis. 

Qual denotes data qualifier assigned by the analytical laboratory. 

RI denotes Remedial Investigation. 

SO denotes soil sample. 

SS denotes surface soil. 

Y denotes replicate/duplicate precision outside acceptance limits. 

U denotes analyte concentration was not detected above the detection level. 

V denotes raised quantitation or reporting limit due to limited sample amount or dilution for matrix background interference. 

ValQual denotes data qualifier assigned after data validation. 
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 Parameter 

 Location Code  DA1SB-055  DA1SB-055  DA1SB-055  DA1SB-056  DA1SB-056  DA1SB-056  DA1SB-056  DA1SB-057 
 Sample Number DA1SB-055M-0001-SO DA1SB-055M-0002-SO DA1SB-055M-0003-SO DA1SB-056M-0001-SO DA1SB-056M-0002-SO DA1SB-056M-0003-SO DA1SB-056M-0004-SO DA1SB-057M-0201-SO 
 Sample Date 9/22/2010 9/22/2010 9/22/2010 9/22/2010 9/22/2010 9/22/2010 9/22/2010 9/23/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.089 U U  0.09 U U  0.09 U U  0.09 U U 0.091 U U 0.09 U U 0.09 U U 0.089 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg 0.05 U U 0.05 U U 0.05 U U 0.05 U U 0.051 U U 0.05 U U 0.05 U U 0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Total Solids  NA Percent 98.8     98.3     98.5      98.1      98.9      98.5      98.8      97.7     
Metals                                                     
Aluminum  19,500 mg/kg   14,400    12,100 B 13,300 B  23,600      14,200      8,480      14,700      13,700 B 
Antimony  0.96 mg/kg 0.16 UV U 0.16   UV U  0.41 UV U  0.33 UV U  0.16 UV U  0.16 UV U  0.16 UV U  0.91 JV J 
Arsenic  19.8 mg/kg  4.6      1.2     11      8.9     3.3     4.1     1.1     17.5     
Barium  124 mg/kg  73.4     58      73.5      103      56.1      49.7      68.3     51     
Beryllium 0.88 mg/kg 0.53     0.44     0.46     0.84     0.5     0.33     0.54     0.54     
Cadmium 0 mg/kg 0.012 UV U 0.012 UV U 0.03 UV U 0.024 UV U 0.012 UV U 0.012 UV U 0.012 UV U 0.031 UV U 

 Calciuma  35,500 mg/kg  18,700 M J  28,700      36,000      2,430      24,500      1,290      34,600      6,900     
Chromium 27.2 mg/kg  31.6      15.2      33.2      41.2      34.9      30.8      17.4      79.7     
Cobalt  23.2 mg/kg  10.8      8.8      12.9      10.8      9.4      5.5     9      13.4     

 Copper  32.3 mg/kg  19.1      12.8      18.8      23.8      16.8      11.3      13.5      18.9     
Irona   35,200 mg/kg  36,300      26,700      31,000 B  43,700      31,500      18,700      30,500     36,500 B 
Lead   19.1 mg/kg 21     4.4     11.3     9.6     5.7     4.2     4.5     9.7     

 Magnesiuma  2,790 mg/kg  6,120      6,410      8,930 B  4,710      7,030      2,230      8,600      7,380 B 
 Manganese  3,030 mg/kg  387      320      492      238      305      217      345      335     

Mercury  0.044 mg/kg  0.012      0.011      0.0091      0.019      0.0083      0.012      0.0063 J J  0.019     
Nickel  60.7 mg/kg  26.3      19.4      27.9      26.3      22.8      14.3     21      31.3     

 Potassiuma  3,350 mg/kg  1470      2160      1610      1900      2240      1580      2710      1450     
Selenium  1.5 mg/kg 0.32 JVB J 0.2 JBV J 0.36 UBV U 0.42 JV J 0.67 JV J 0.14 UV U 0.58 JV J 0.88 JVB J 
Silver 0 mg/kg 0.034 UV U 0.035 UV U 0.086 UV U 0.069 UV U 0.034 UV U 0.035 UV U 0.034 UV U 0.087 UV U 

 Sodiuma  145 mg/kg  61.2      82.4      68.3      69.8     95      71.8      111      55.3     
Thallium 0.91 mg/kg  2.1      1.7      2.1      3.2      1.9      1.2      1.8      1.7     

 Vanadium  37.6 mg/kg  19.4     14.4 B 18.9 B   31.3      17.9     11.5      16.2      18.6 B 
Zinc  93.3 mg/kg  55.2      40.5      63.3      63.3      49.7      31.4      43.4      64.5     
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
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Table 5-9 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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 Parameter 

 Location Code  DA1SB-057  DA1SB-057  DA1SB-057  DA1SB-058  DA1SB-058  DA1SB-058  DA1SB-059  DA1SB-059 
 Sample Number DA1SB-057M-0202-SO DA1SB-057M-0203-SO DA1SB-057M-0204-SO DA1SB-058M-0201-SO DA1SB-058M-0202-SO DA1SB-058M-0203-SO DA1SB-059D-0201-SO DA1SB-059M-0201-SO 
 Sample Date 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  5 - 8 ft.  5 - 8 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.089 U U  0.089 U U  0.09 U U  0.089 U U  0.09 U U 0.09 U U       0.09 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg 0.049 U U 0.049 U U 0.05 U U 0.049 U U 0.05 U U  0.05 U U        0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.11  U  U 

Total Solids  NA Percent 98.4     98.7     99     99      98.4      98.5      81.5     98     
Metals                                                     
Aluminum  19,500 mg/kg  16,800      13,800      13,800      8,810      12,600      15,900            12,200 B 
Antimony  0.96 mg/kg 0.72 JV J 0.41 UV U 0.4 UV U  3.4      1.3 JV J  0.41 UV U        20.5     
Arsenic  19.8 mg/kg  15.5      15.3     13     7.3     13.8     11           33     
Barium  124 mg/kg 111 B 68.8 B 68.1 B 52.9 B 68.3 B 91 B        869     
Beryllium 0.88 mg/kg 0.63     0.51     0.49     0.33     0.47     0.59            0.95     
Cadmium 0 mg/kg 0.03 UV U 0.03 UV U 0.03 UV U 0.03 UV U 0.03 UV U 0.03 UV U        18.4     

 Calciuma  35,500 mg/kg  1,090      18,200      28,000      25,500      8,960      33,000            18,800     
Chromium 27.2 mg/kg 71     20      24.2      194      74.3     25.5            101     
Cobalt  23.2 mg/kg 13      12.4      11.6     9     11.8     14.2           10.1     

 Copper  32.3 mg/kg  20.3      20.1      18.8      16.3     21      18.8            222     
Irona   35,200 mg/kg  37,000      34,100      31,900      23,400     31,600       33,100            33,000 B 

 Lead  19.1 mg/kg  14.1      11.4      10.8     8.3     11     11.3            416     
 Magnesiuma  2,790 mg/kg  3,940      5,850      7,820      6,630      4,610      8,930            3,470 B 

 Manganese  3,030 mg/kg  1,260      375      379      338      441      509            1,100     
Mercury  0.044 mg/kg  0.012      0.0094      0.0086     0.0091       0.0095      0.0095            0.012     
Nickel  60.7 mg/kg  22.7      28.9     27      21.1     26.4     30.3           40.7     

 Potassiuma  3,350 mg/kg  1110      1860      1620      1550      2430      2020            2060     
Selenium  1.5 mg/kg  0.62 JVB J  0.35 UV U 0.55 JVB J 0.35 UV U  0.42 JVB J  0.54 JVB J        2.1 B 
Silver 0 mg/kg 0.086 UV U 0.086 UV U 0.086 UV U 0.086 UV U 0.086 UV U 0.086 UV U        115     

 Sodiuma  145 mg/kg 48      74.2      77.5      73.7     89.9     78.4           84.2     
Thallium 0.91 mg/kg  2.9      1.7      1.6      1.4      1.9      2.2           2     

 Vanadium  37.6 mg/kg  26.3      19.5      20.2      15.3      19.3     22            16.5 B 
Zinc  93.3 mg/kg 62      63.8      60.4      47.3      62.1      62.3            364     
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00031  U  U 
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00051  U  U 

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00051  U  U 
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00031  U  U 

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00031 U U 
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00031  U  U 

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00041  U  U 
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.00051 U U 

 Semivolatiles                                                     
2-Methylnaphthalene NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.026 U U 
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.089  U  U 

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.11 J J 
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.051 U U 

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      0.067  U  U  NT     

1
2
3
4
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-059  DA1SB-059  DA1SB-059  DA1SB-060  DA1SB-060  DA1SB-060  DA1SB-060  DA1SB-061 
 Sample Number DA1SB-059M-0202-SO DA1SB-059M-0203-SO DA1SB-081M-0203-SO DA1SB-060M-0201-SO DA1SB-060M-0202-SO DA1SB-060M-0203-SO DA1SB-060M-0204-SO DA1SB-061M-0201-SO 
 Sample Date 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 
 Sample Depth 8 - 12 ft. 12 - 16 ft. 12 - 16 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg 0.089 U U 0.09 U U       0.09 U U 0.09 U U 0.09 U U 0.09 U U 0.09 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg 0.049 U U 0.05 U U        0.05 U U  0.05 U U 0.05 U U 0.05 U U 0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      NT      NT      NT  NT  NT  NT      NT      NT      NT     

Total Solids  NA Percent 98.9     99.6            98.9      98.5      98.6     99      98.3     
Metals                                                     
Aluminum  19,500 mg/kg  15,200      13,300           13,900 B 14,200 B 13,700 B 12,900 B 20,100 B 
Antimony  0.96 mg/kg  0.4 UV U  1.7            0.16 UV U  0.16 UV U 0.16 UV U 0.3 JV J 0.33 UV U 
Arsenic  19.8 mg/kg  13.8            14.9      5.9     5.5     3.4     3.1     8.3     
Barium  124 mg/kg 76 B  71.4 B        51.1     64      60.9      62.6      99.7     
Beryllium 0.88 mg/kg 0.55     0.48            0.47     0.48     0.47     0.42     0.8     
Cadmium 0 mg/kg  0.03 UV U  0.03 UV U       0.012 UV U 0.012 UV U 0.012 UV U 0.012 UV U 0.024 UV U 

 Calciuma  35,500 mg/kg  27,400      31,100            531      2,100      26,300      21,900      1,580     
Chromium  27.2 mg/kg  24.9      114            15.4      19.2      19.9      98.5      43.6     
Cobalt  23.2 mg/kg  11.5      11.1           8.1     12.9     9.2     8.8     12.9     

 Copper  32.3 mg/kg  18.2           19      16.7      20.8      15.7     19      23.4     
 Irona  35,200 mg/kg  33,700      31,300            31,500      38,200      29,400      29,200      41,300     
 Lead  19.1 mg/kg  10.6            11.9      6.9 B  22.8 B 5.5 B 6 B 9.4 B 

 Magnesiuma  2,790 mg/kg  7,870      7,170            3,060      4,570      6,030      5,250      4,990     
 Manganese  3,030 mg/kg  346      449            287 B  485 B  306 B  334 B  331 B 

Mercury  0.044 mg/kg  0.01      0.015            0.025      0.011      0.0098      0.01      0.018     
Nickel  60.7 mg/kg  26.4      25.6            16.1      27.8      22.1      21.6      31.1     

 Potassiuma  3,350 mg/kg  1770            507      1300      1030      2150      2010      2040     
Selenium  1.5 mg/kg  0.35 UV U  0.35 UV U       0.77 JV J 0.51 JV J 0.38 JV J 0.42 JV J 0.51 JV J 
Silver 0 mg/kg  0.086 UV U  0.085 UV U       0.034 UV U 0.035 UV U 0.034 UV U 0.034 UV U 0.069 UV U 

 Sodiuma  145 mg/kg  78.1            30.6      59.4      39.3      83.4      80.6      73.8     
Thallium 0.91 mg/kg  1.8      2.1            1.7      2.1      1.7     2      2.8     

 Vanadium  37.6 mg/kg  20.7      19.5            17.3      19.1      17.7      18.1      27.1     
Zinc  93.3 mg/kg  63.1            69.8      46.5      62.9      47.9     51     68     
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

1 
2 
3 
4 

Table 5-9 (continued) 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-061  DA1SB-061  DA1SB-061  DA1SB-062  DA1SB-062  DA1SB-062  DA1SB-062  DA1SB-063 
 Sample Number DA1SB-061M-0202-SO DA1SB-061M-0203-SO DA1SB-061M-0204-SO DA1SB-062M-0201-SO DA1SB-062M-0202-SO DA1SB-062M-0203-SO DA1SB-062M-0204-SO DA1SB-063M-0201-SO 
 Sample Date 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  4 - 8 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.09 U U  0.09 U U  0.09 U U  0.089 U U 0.089 U U 0.09 U U 0.09 U U 0.09 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg 0.05 U U 0.05 U U 0.05 U U 0.049 U U 0.05 U U 0.05 U U 0.05 U U 0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Total Solids  NA Percent 98.7     98.7     99.5      97.9      98.8      99.1      99.7      98.9     
Metals                                                     
Aluminum  19,500 mg/kg 13,800 B 11,500 B 6,130 B 14,200 B   14,400    11,400 B 6,970 B 16,500 B 
Antimony  0.96 mg/kg 0.16 UV U 0.16 UV U   0.72    0.16 UV U 0.4 UV U 0.16 UV U   0.73    0.16 UV U 
Arsenic  19.8 mg/kg  3.9      4.1      4.4     4.6     13     3.3     6.2     5.7     
Barium  124 mg/kg  59.8      63.8      24.3      79.7      69.5 B 59      26.6      78.9     
Beryllium 0.88 mg/kg 0.43     0.43     0.23     0.58     0.51     0.42     0.29     0.62     
Cadmium 0 mg/kg 0.012 UV U 0.012 UV U 0.012 UV U  0.012 UV U 0.03 UV U 0.012 UV U 0.012 UV U 0.012 UVM   UJ 

 Calciuma  35,500 mg/kg  32,300      28,000      965      1,590      28,800      28,000      632      16,200     
Chromium  27.2 mg/kg  17.9      51.2      155      18.2      31.5     37      176      29.4 M J 
Cobalt  23.2 mg/kg  10.7      8.3      5.1      11.4      11.5      8.3      6.3      11.6 M J 

 Copper  32.3 mg/kg  17.7      16.7      18.4      17.7      17.6      16.1      19.3     19 M J 
 Irona  35,200 mg/kg  33,600      35,500      23,300      34,400      32,800      30,200      25,400     37,000 M J 
 Lead  19.1 mg/kg  5.9      4.9      7.7     6.2     10.4     6.5      20.3      20.7     

Magnesiuma   2,790 mg/kg  7,550 B  6,380 B 1,840 B 4,280 B   7,540    5,400 B 1,950 B 5,920 B 
 Manganese  3,030 mg/kg 342 B 444 B 211 B 362 B   395    380 B 370 B 429 B 

Mercury  0.044 mg/kg  0.0092      0.014      0.0082      0.015      0.0096      0.014      0.0078 J J  0.0099     
Nickel  60.7 mg/kg  24.9      19.2      13.2      25.6      25.9      19.1     15      27.3 M J 

 Potassiuma  3,350 mg/kg  1300      1890      854      1220      2000      1380      785      2260     
Selenium  1.5 mg/kg 0.29 JV J 0.44   JV J 0.25 JV J 0.37 JV J 0.35 UV U 0.47 JV JV 0.14 UV U 0.18   JVM J 
Silver 0 mg/kg 0.034 UV U 0.034 UV U 0.034 UV U 0.035 UV U 0.086 UV U 0.034 UV U 0.034 UV U 0.034 UV U 

 Sodiuma  145 mg/kg  58.3      83.3      61.6      36.8      83.5     58      49.6      86.2     
Thallium 0.91 mg/kg 2     2      1.2      1.9     2      1.7      1.5      2.4 M J 

 Vanadium  37.6 mg/kg 18     17      10.4      18.1      19.9      15.1      12.6      22.9 M J 
Zinc  93.3 mg/kg  53.7      53.2      57.3      54.6      60.2      51.5      56.2      58.1 M J 
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-063  DA1SB-063  DA1SB-063  DA1SB-064  DA1SB-064  DA1SB-064  DA1SB-064  DA1SB-065 
 Sample Number DA1SB-063M-0202-SO DA1SB-063M-0203-SO DA1SB-082M-0202-SO DA1SB-064D-0201-SO DA1SB-064M-0201-SO DA1SB-064M-0202-SO DA1SB-064M-0203-SO DA1SB-065M-0201-SO 
 Sample Date 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 
 Sample Depth 8 - 12 ft. 12 - 16 ft. 8 - 12 ft.  4 - 8 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  4 - 8 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg 0.089 U U 0.09 U U         NT    0.089 U U 0.089 U U 0.09 U U 0.089 U U 
2-Amino-4,6-Dinitrotoluene NA mg/kg  0.05 U U  0.05 U U        NT     0.05 U U 0.05 U U 0.05 U U 0.05 U U 
GENERAL CHEMISTRY                                                     

 Cyanide, Total  NA mg/kg  NT      NT      NT      NT      0.11  U    NT      NT      NT     
Total Solids  NA Percent 98.9     99            82.2      98.1      98.7      99.7      98.4     
Metals                                                     
Aluminum  19,500 mg/kg 13,300 B 11,300 B         NT    17,500 B 14,200 B 5,720 B 12,900 B 
Antimony  0.96 mg/kg  0.16 UV U  0.16 UV U        NT     0.41 UV U 0.16 UV U 0.46 JV J 0.16 UV U 
Arsenic  19.8 mg/kg        0.4 JV J  5.1      NT      14.4      5.2      5.1      0.67 JV J 
Barium  124 mg/kg        53.5      62.7      NT      91.4      68.9     30      66.6     
Beryllium 0.88 mg/kg 0.43     0.37            NT     0.69     0.53     0.14     0.5     
Cadmium 0 mg/kg  0.012 UV U  0.012 UV U        NT     0.031 UV U 0.012 UV U 0.012 UV U 0.012 UV U 

 Calciuma  35,500 mg/kg  27,500      28,700            NT      18,600      24,500      1,340      3,750     
Chromium  27.2 mg/kg  22.6     18            NT      38.4      15.4      124      16.2     
Cobalt  23.2 mg/kg        7.6      9.5      NT      13.9      10.9      4.9      7.9     

 Copper  32.3 mg/kg  16.8      12.5            NT      22.3      16.1      17.9      12.1     
 Irona  35,200 mg/kg  31,300      24,600            NT     37,500 B  31,300      22,000      28,600     
 Lead  19.1 mg/kg  5.8      3.8            NT     12.4     5.7     5.4     3.6     

 Magnesiuma  2,790 mg/kg  7,180 B  6,410 B B         NT    6,750 B 5,980 B 2,500 B 4,170 B 
 Manganese  3,030 mg/kg        315      486      NT      423      406      253      331     

Mercury  0.044 mg/kg  0.01      0.0098            NT      0.011      0.25      0.011      0.012     
Nickel  60.7 mg/kg  22.1      17.7            NT      32.4      24.1     11      18.6     

 Potassiuma  3,350 mg/kg  1850      1810            NT      1170      2190      983      1,990     
Selenium  1.5 mg/kg  0.53 JV J  0.74 JV J         NT    0.36 JVB J 0.57 JV J  0.37 JV J  0.77 JV J 
Silver 0 mg/kg  0.034 UBV U  0.034 UBV U        NT      1.1     0.034 UBV U 0.034 UBV U 0.035 UBV U 

 Sodiuma  145 mg/kg  82.7      80.8            NT     55      87.6      75.2      68.9     
Thallium 0.91 mg/kg 2      1.5            NT      2.4      2.1      1.1      1.6     

 Vanadium  37.6 mg/kg 16.9 B 13.2 B         NT    24.3 B 17.6 B 9.4 B 14.4 B 
Zinc  93.3 mg/kg  51.1     38            NT      69.3      50.2      47.5      38.7     
Pesticides                                                     

 4,4’-DDE NA mg/kg  NT      NT      NT      NT      0.0003 JP J  NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      0.00051  U  U  NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      0.00071 J J  NT      NT      NT     
delta-BHC NA mg/kg  NT      NT      NT      NT      0.0027 P J  NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      0.0003 JP J  NT      NT      NT     
 gamma-Chlordane NA mg/kg  NT      NT      NT      NT      0.0003 U    NT      NT      NT     

 Heptachlor NA mg/kg  NT      NT      NT      NT      0.0004 U U  NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      0.00051 U U  NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  NT      NT      NT      NT      0.026 U U  NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      0.089  U  U  NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      0.1 J J  NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      0.051 U U  NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      0.061  U  U  NT      NT      NT      NT     

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-065  DA1SB-065  DA1SB-065  DA1SB-066  DA1SB-066  DA1SB-066  DA1SB-066  DA1SB-067 
 Sample Number DA1SB-065M-0202-SO DA1SB-065M-0203-SO DA1SB-083M-0202-SO DA1SB-066M-0201-SO DA1SB-066M-0202-SO DA1SB-066M-0203-SO DA1SB-066M-0204-SO DA1SB-067D-0201-SO 
 Sample Date 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/23/2010 9/24/2010 
 Sample Depth 8 - 12 ft. 12 - 16 ft. 8 - 12 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  2 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.089 U U  0.088 U U       0.09 U U 0.09 U U 0.088 U U 0.09 U U  NT     
 2-Amino-4,6-Dinitrotoluene NA mg/kg  0.05 U U  0.049 U U       0.05 U U 0.05 U U 0.049 U U 0.05 U U  NT     

GENERAL CHEMISTRY                                                     
Cyanide, Total  NA mg/kg  NT      NT                                         
Total Solids  NA Percent 98.7     98.7           98      98.5      97.7      99.6     84     
Metals                                                     
Aluminum  19,500 mg/kg        11500 B  15,900 B  12,700 B  11,600 B  15,700      6,170      NT     
Antimony  0.96 mg/kg  0.16 UV U  1.4            0.16 UV U  0.16 UV U  0.35 JV J  2.8      NT     
Arsenic  19.8 mg/kg        5.8      4.8     5.2     5.8     5     7      NT     
Barium  124 mg/kg        68.4 B  72.1     78.1 B 53.3 B 78.8 B 34.3 B   NT    
Beryllium 0.88 mg/kg       0.43     0.56      0.52     0.38     0.58     0.24      NT     
Cadmium 0 mg/kg  0.012 UV U  0.012 UV U       0.026 JV J 0.012 UV U 0.012 UV U 0.012 UV U   NT    

 Calciuma  35,500 mg/kg        18200      16,100      1,150      11,400      32,000      1,510      NT     
Chromium 27.2 mg/kg        112      29.8      19.2      16.8      44.8      200      NT     
Cobalt  23.2 mg/kg        8.9      11.3      10.9     10      11.5      6.1      NT     

 Copper  32.3 mg/kg        19.9      18.1      56.1      18.3      18.8      23.5      NT     
 Irona  35,200 mg/kg        29100      34,400      28,200      29,500      32,100      22,100      NT     
 Lead  19.1 mg/kg        28.1      6.4      26.3      29.7      27.6      30.1      NT     

 Magnesiuma  2,790 mg/kg        5020 B  6,040 B  3,730 B  4,970 B  7,630      1,930      NT     
 Manganese  3,030 mg/kg        418      372      430      352      403      317      NT     

Mercury  0.044 mg/kg        0.013      0.012     0.021       0.0093      0.01      0.013      NT     
Nickel  60.7 mg/kg        20.7     27      21.5     23.2     26.4     14.7      NT     

 Potassiuma  3,350 mg/kg        1910      2,390      791      1,070      2,300      976      NT     
Selenium  1.5 mg/kg  0.56 JV J  0.45 JV J       0.39 JV J 0.31 JV J 0.24 JV J 0.47 JV J NT    
Silver 0 mg/kg  0.034 UBV U  0.034 UV U       0.035 UV U 0.035 UV U 0.035 UV U 0.034 UV U   NT    

 Sodiuma  145 mg/kg        71.4      87.6      24.8      41.1      83.2      92.1      NT     
Thallium 0.91 mg/kg        1.9      2.5      1.8      1.6      2.1      0.98      NT     

 Vanadium  37.6 mg/kg        17.5      21.6 B  18.8      16.8      22.3      11.1      NT     
Zinc  93.3 mg/kg        62.3      55.8     77      56.3      58.3      66.3      NT     
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      0.078  U  U 

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-95 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-067  DA1SB-067  DA1SB-067  DA1SB-067  DA1SB-067  DA1SB-067  DA1SB-067  DA1SB-068 
 Sample Number DA1SB-067D-0202-SO DA1SB-067D-0203-SO DA1SB-067D-0204-SO DA1SB-067M-0201-SO DA1SB-067M-0202-SO DA1SB-067M-0203-SO DA1SB-067M-0204-SO DA1SB-068D-0201-SO 
 Sample Date 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  2 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  NT      NT      NT     0.09 U U 0.09 U U 0.09 U U 0.089 U U  NT     
2-Amino-4,6-Dinitrotoluene NA mg/kg  NT      NT      NT      0.05 U U  0.05 U U  0.05 U U  0.049 U U  NT     
GENERAL CHEMISTRY                                                     
Cyanide, Total  NA mg/kg                                            NT     
Total Solids  NA Percent 82.1     82.6     75.9      98.6      98.8      98.7      99.3           
Metals                                                     
Aluminum  19,500 mg/kg  NT      NT      NT      17,600      11,700      12,000      6,240      NT     
Antimony  0.96 mg/kg  NT      NT      NT     0.16 UV U 0.23 JV J 0.16 UV U 0.16 UV U  NT     
Arsenic  19.8 mg/kg  NT      NT      NT      6.1     4.3     2.4     9.5      NT     
Barium  124 mg/kg  NT      NT      NT      74.5 B  57.7 B  61.3 B  35.9 B  NT     
Beryllium 0.88 mg/kg  NT      NT      NT     0.47     0.41     0.44     0.23      NT     
Cadmium 0 mg/kg  NT      NT      NT      3.5     0.012 UV U 0.012 UV U 0.012 UV U  NT     

 Calciuma  35,500 mg/kg  NT      NT      NT      2,200      18,200      24,400      4,470      NT     
Chromium 27.2 mg/kg  NT      NT      NT      49.1     25      17.3      29.3      NT     
Cobalt  23.2 mg/kg  NT      NT      NT      8.3      8.9     9      6.2      NT     

 Copper  32.3 mg/kg  NT      NT      NT      490      16.5      14.5      24.6      NT     
 Irona  35,200 mg/kg  NT      NT      NT      26,600      25,900      24,200      23,500      NT     
 Lead  19.1 mg/kg  NT      NT      NT      39.8      23.2      21.1     32.8      NT     

 Magnesiuma  2,790 mg/kg  NT      NT      NT      3,170      5,670      6,690      2,390      NT     
 Manganese  3,030 mg/kg  NT      NT      NT      348      315      318      317      NT     

Mercury  0.044 mg/kg  NT      NT      NT      0.053      0.0087      0.0089      0.019      NT     
Nickel  60.7 mg/kg  NT      NT      NT      26.8     21      21.4      16.3      NT     

 Potassiuma  3,350 mg/kg  NT      NT      NT      1,530      1,780      1,820      695      NT     
Selenium  1.5 mg/kg  NT      NT      NT     0.5 JV J 0.14 UV U 0.14 UV U 0.14 UV U  NT     
Silver 0 mg/kg  NT      NT      NT      0.034 UV U  0.034 UV U  0.034 UV U  0.034 UV U  NT     

 Sodiuma  145 mg/kg  NT      NT      NT      51.5      65.8      67.4      31.7      NT     
Thallium 0.91 mg/kg  NT      NT      NT      1.9      1.7      1.6      1.5      NT     

 Vanadium  37.6 mg/kg  NT      NT      NT     19.3     15.8     16.4     12.3      NT     
Zinc  93.3 mg/kg  NT      NT      NT      271     48     46     75      NT     
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone NA mg/kg  0.066 U U  0.064 U U  0.069 U U  NT      NT      NT      NT     0.065 U U 

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-96 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-068  DA1SB-068  DA1SB-068  DA1SB-068  DA1SB-068  DA1SB-068  DA1SB-068  DA1SB-068 
 Sample Number DA1SB-068D-0202-SO DA1SB-068D-0203-SO DA1SB-068D-0204-SO DA1SB-068M-0201-SO DA1SB-068M-0202-SO DA1SB-068M-0203-SO DA1SB-068M-0204-SO DA1SB-084M-0201-SO 
 Sample Date 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  NT      NT      NT      0.091 U U  0.09 U U  0.089 U U  0.089 U U       
2-Amino-4,6-Dinitrotoluene NA mg/kg  NT      NT      NT      0.05 U U  0.05 U U  0.049 U U  0.05 U U       
GENERAL CHEMISTRY                                                     
Cyanide, Total  NA mg/kg  NT      NT      NT     0.4      NT      NT      NT           
Total Solids  NA Percent 80.2     77.1     76.3      98.8      98.9      98.9      99.1           
Metals                                                     
Aluminum  19,500 mg/kg  NT      NT      NT      10,900      10,900      13,200      8,530           
Antimony  0.96 mg/kg  NT      NT      NT      0.49 JV J  0.16 UV U  0.16 UV U  2.1           
Arsenic  19.8 mg/kg  NT      NT      NT           4.2     3.3     5.8     11.6     
Barium  124 mg/kg  NT      NT      NT      47.6 B  55.1 B  63.2 B  50.4 B       
Beryllium 0.88 mg/kg  NT      NT      NT     0.42     0.37     0.48     0.31           
Cadmium 0 mg/kg  NT      NT      NT      0.096      0.012 UV U  0.012 UV U  0.012 UV         

 Calciuma  35,500 mg/kg  NT      NT      NT            2,890      25,800      7,870   U  438     
Chromium 27.2 mg/kg  NT      NT      NT      49.1      16.9      27.4      161           
Cobalt  23.2 mg/kg  NT      NT      NT     8     9.8     9.5     8.2           

 Copper  32.3 mg/kg  NT      NT      NT      21.2      19.1      16.4      22.6           
 Irona  35,200 mg/kg  NT      NT      NT            28,600      27,300      25,200      26,500     
 Lead  19.1 mg/kg  NT      NT      NT      24.5      28.7      24.8      30.9           

 Magnesiuma 2,790 mg/kg  NT      NT      NT            4,120      6,830      3,160      2,720     
 Manganese  3,030 mg/kg  NT      NT      NT            388      322      365      343     

Mercury  0.044 mg/kg  NT      NT      NT            0.008      0.0087      0.015      0.022     
Nickel  60.7 mg/kg  NT      NT      NT      15.9      23.7     22      19.4           

 Potassiuma  3,350 mg/kg  NT      NT      NT      1,000      1,000      2,180      1,310           
Selenium  1.5 mg/kg  NT      NT      NT           0.4 JV J 0.14 UV U 0.43 JV   0.63 JV J 
Silver 0 mg/kg  NT      NT      NT      0.034 UV U  0.034 UV U  0.034 UV U  0.034 UV         

 Sodiuma  145 mg/kg  NT      NT      NT      45.3      32.6      77.4      53.2           
Thallium 0.91 mg/kg  NT      NT      NT      1.5      1.6      1.7      1.5   J       

 Vanadium  37.6 mg/kg  NT      NT      NT     15.2     15.9     18.3     14.2   U       
Zinc  93.3 mg/kg  NT      NT      NT      51.6     57.6     50.6     63.1           
Pesticides                                                     

 4,4’-DDE NA mg/kg  NT      NT      NT      0.0003 U U  NT      NT      NT           
 4,4’-DDT  NA mg/kg  NT      NT      NT            NT      NT      NT      0.00061 J J 

Aldrin NA mg/kg  NT      NT      NT      0.0005 U U  NT      NT      NT           
delta-BHC NA mg/kg  NT      NT      NT      0.0003 U U  NT      NT      NT           

 Endosulfan II NA mg/kg  NT      NT      NT      0.00091 JP J  NT      NT      NT           
 gamma-Chlordane NA mg/kg  NT      NT      NT            NT      NT      NT      0.0015 JP J 

 Heptachlor NA mg/kg  NT      NT      NT      0.0073 P J  NT      NT      NT           
Heptachlor Epoxide NA mg/kg  NT      NT      NT      0.00061 J J  NT      NT      NT           
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  NT      NT      NT      0.025 U U  NT      NT      NT           
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT            NT      NT      NT     0.11 J J 

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      0.085 J J  NT      NT      NT           
 Isophorone NA mg/kg  NT      NT      NT            NT      NT      NT      0.074 J J 

Volatiles                                                     
 Acetone NA mg/kg  0.064 U U  0.069 U U  0.083 U U  NT      NT      NT      NT           

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-97 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-068  DA1SB-069  DA1SB-069  DA1SB-069  DA1SB-069  DA1SB-069  DA1SB-069  DA1SB-070 
 Sample Number  DA1SB-084M-0201-SOa DA1SB-069D-0201-SO DA1SB-069D-0202-SO DA1SB-069D-0203-SO DA1SB-069M-0201-SO DA1SB-069M-0202-SO DA1SB-069M-0203-SO DA1SB-070D-0201-SO 
 Sample Date  11/10/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 
 Sample Depth  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.089 U U  NT      NT      NT      0.09 U U  0.09 U U  0.089 U U  NT     
2-Amino-4,6-Dinitrotoluene  NA mg/kg  0.049 U U  NT      NT      NT      0.05 U U  0.05 U U  0.05 U U  NT     
GENERAL CHEMISTRY                                                     
Cyanide, Total  NA mg/kg        NT      NT      NT     0.11 U                NT     
Total Solids  NA Percent 97.8     82.7     82.5      81.7      99.2     99     99      83.6     
Metals                                                     
Aluminum  19,500 mg/kg  10,400      NT      NT      NT      9,480      12,000 B  12,400 B  NT     
Antimony  0.96 mg/kg  0.34      NT      NT       NT     0.16 UV U 0.16 UV U 0.16 UV U   NT    
Arsenic  19.8 mg/kg  11.4      NT      NT      NT     5.4     3.7     5.7      NT     
Barium  124 mg/kg 55 B  NT      NT      NT      57.5 B 51 B  67.2 B  NT     
Beryllium 0.88 mg/kg 0.45      NT      NT      NT     0.35     0.41     0.43      NT     
Cadmium 0 mg/kg  0.42      NT      NT      NT      0.012 UV U  0.012 UV U  0.012 UV U  NT     

 Calciuma  35,500 mg/kg  787      NT      NT      NT      6,400      26,300      31,500      NT     
Chromium  27.2 mg/kg  16.8 B  NT      NT      NT      16.5      16.5      25.9      NT     
Cobalt  23.2 mg/kg  9.7 B  NT      NT      NT     9.2     9.8     10.4      NT     

 Copper  32.3 mg/kg  17.8      NT      NT      NT      17.2      16.6      17.5      NT     
 Irona  35,200 mg/kg  25,400      NT      NT      NT      25,200      27,800      28,500      NT     
 Lead  19.1 mg/kg  9.2      NT      NT      NT      25.7      26.2     28      NT     

 Magnesiuma  2,790 mg/kg  2,490      NT      NT      NT      3,930      7,980      8,380      NT     
 Manganese  3,030 mg/kg  396 B  NT      NT      NT      514      353      414      NT     

Mercury  0.044 mg/kg  0.035      NT      NT      NT      0.0077 J J  0.012      0.012      NT     
Nickel  60.7 mg/kg  14.2      NT      NT      NT     21.4     22.9     24.1      NT     

 Potassiuma  3,350 mg/kg  948      NT      NT      NT      882      1,470      1,660      NT     
Selenium  1.5 mg/kg  1.5      NT      NT     NT       0.14 UV U 0.14 JV J 0.14 UV U   NT    
Silver 0 mg/kg  0.017 U U  NT      NT      NT      0.034 UV U  0.034 UV U  0.034 UV U  NT     

 Sodiuma  145 mg/kg  38.1      NT      NT      NT      36.3      63.4      77.5      NT     
Thallium 0.91 mg/kg 0.041 U U  NT      NT      NT      1.4      1.7      1.8      NT     

 Vanadium  37.6 mg/kg  18.3      NT      NT      NT     14      16.3      16.9      NT     
Zinc  93.3 mg/kg  57.8      NT      NT      NT     49.6     51.5     58.6      NT     
Pesticides                                                     

 4,4’-DDE NA mg/kg  NT      NT      NT      NT      0.0003 U U  NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      0.00061 J J  NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      0.00051  U  U  NT      NT      NT     
delta-BHC NA mg/kg  NT      NT      NT      NT      0.0003 U U  NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      0.0003 U U  NT      NT      NT     
 gamma-Chlordane NA mg/kg  NT      NT      NT      NT      0.0003 U U  NT      NT      NT     

 Heptachlor NA mg/kg  NT      NT      NT      NT      0.0014 JP J  NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      0.00051 U U  NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  NT      NT      NT      NT      0.025 U U  NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      0.1 J J  NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      0.11 J J  NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      0.05 U U  NT      NT      NT     

Volatiles                                                     
 Acetone NA mg/kg  NT      0.073 U U  0.062 U U  0.063  U  U  NT      NT      NT      0.073  U  U 

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-98 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-070  DA1SB-070  DA1SB-070  DA1SB-070  DA1SB-070  DA1SB-070  DA1SB-070  DA1SB-070 
 Sample Number DA1SB-070D-0202-SO DA1SB-070D-0203-SO DA1SB-070M-0201-SO DA1SB-070M-0202-SO DA1SB-070M-0203-SO DA1SB-070M-0204-SO DA1SB-085D-0204-SO DA1SB-085M-0204-SO 
 Sample Date 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft. 12 - 16 ft. 12 - 16 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  NT      NT     64 M J  0.2 J J  0.09 U U  0.09 U U  NT           
2-Amino-4,6-Dinitrotoluene NA mg/kg  NT      NT      0.31 J J  0.05 U U  0.05 U U  0.05 U U  NT           
GENERAL CHEMISTRY                                                     

 Cyanide, Total  NA mg/kg  NT      NT      NT      NT      0.11  U  U  NT      NT      NT     
Total Solids NA Percent 81      81.1      97.9     98.3     98.1     98.6                 
Metals                                                     
Aluminum  19,500 mg/kg  NT      NT      11,200 B  10,400      13,300      12,900      NT           
Antimony  0.96 mg/kg  NT      NT      0.16 UV U  0.16 UBV U  0.16 UV U        NT      0.66     
Arsenic  19.8 mg/kg  NT      NT      13.1      15.3     12.8     10.2      NT           
Barium  124 mg/kg  NT      NT      81.2 B  71.2 B  85.1 B        NT      64.4 B 
Beryllium 0.88 mg/kg  NT      NT     0.51     0.47     0.5     0.46      NT           
Cadmium 0 mg/kg  NT      NT     0.2 MY J  0.012 UBV U  0.012 UV U  0.012 UV U  NT           

 Calciuma  35,500 mg/kg  NT      NT      1,460      1,980      19,700            NT      30,700     
Chromium  27.2 mg/kg  NT      NT      21.2 M J 16.8     21.1            NT     74     
Cobalt  23.2 mg/kg  NT      NT      10.9 M J  9.7     12.5     9.8      NT           

 Copper  32.3 mg/kg  NT      NT      28.3 M J  20.6      17.9      17.3      NT           
 Irona  35,200 mg/kg  NT      NT      30,300      30,700      31,700            NT      29,100     
 Lead  19.1 mg/kg  NT      NT      18.5      11.9     12.3            NT     11.2     

 Magnesiuma  2,790 mg/kg  NT      NT      2,720 B  3,650      6,880      8,010      NT           
 Manganese  3,030 mg/kg  NT      NT      659      476      642            NT      313     

Mercury  0.044 mg/kg  NT      NT      0.027     0.013      0.011     0.01      NT           
Nickel  60.7 mg/kg  NT      NT     17 M J 25      28.5      24.1      NT           

 Potassiuma  3,350 mg/kg  NT      NT      679      682      1,500            NT      1,950     
Selenium  1.5 mg/kg  NT      NT      1.1 M J  0.32 JBV J  0.36 JV J       NT      0.71 JV J 
Silver 0 mg/kg  NT      NT      0.035 U U  0.035 UV U  0.035 UV U  0.034 UV U  NT           

 Sodiuma  145 mg/kg  NT      NT      23.6      28.7      58.1      78.9      NT           
Thallium 0.91 mg/kg  NT      NT     2.2 MB J 1.6 B  1.9 B 1.8 B  NT           

 Vanadium  37.6 mg/kg  NT      NT      19.9 M J  16.1     18.8     18.9      NT           
Zinc  93.3 mg/kg  NT      NT      60.3 M J 56      57.6      51.2      NT           
Pesticides                                                     

 4,4’-DDE  NA mg/kg  NT      NT      NT      NT      0.00031  U  U  NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT      NT      NT      0.00051  U  U  NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT      NT      NT      0.00051  U  U  NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT      NT      NT      0.00031  U  U  NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT      NT      NT      0.00031 U U  NT      NT      NT     
 gamma-Chlordane NA mg/kg  NT      NT      NT      NT      0.0049 P J  NT      NT      NT     

 Heptachlor NA mg/kg  NT      NT      NT      NT      0.0015 JP J  NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT      NT      NT      0.00051 U U  NT      NT      NT     

 Semivolatiles                                                     
2-Methylnaphthalene NA mg/kg  NT      NT      NT      NT      0.025 U U  NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      NT      NT      0.089  U  U  NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      NT      NT      0.082 J J  NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      NT      NT      0.051 U U  NT      NT      NT     

Volatiles                                                     
 Acetone NA mg/kg  0.064 U U  0.063 U U  NT      NT      NT      NT      0.066 U U  NT     

1 
2 
3 
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Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-99 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-071  DA1SB-071  DA1SB-071  DA1SB-071  DA1SB-072  DA1SB-072  DA1SB-072  DA1SB-072 
 Sample Number DA1SB-071D-0201-SO DA1SB-071M-0201-SO DA1SB-071M-0202-SO DA1SB-071M-0203-SO DA1SB-072M-0201-SO DA1SB-072M-0202-SO DA1SB-072M-0203-SO DA1SB-072M-0204-SO 
 Sample Date 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 9/24/2010 
 Sample Depth  4 - 8 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  2 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  NT      0.089 U U 0.09 U U 0.09 U U 0.091 U U 0.09 U U 0.091 U U 0.09 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg  NT      0.05 U U 0.05 U U 0.05 U U 0.05 U U 0.05 U U 0.05 U U 0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      0.11  U  U  NT      NT      NT      NT      NT      NT     

Total Solids  NA Percent 81.4     98.7     98.9      98.8      98.2      98.2      98.3      99.4     
Metals                                                     
Aluminum  19,500 mg/kg  NT      11,700      11,800      10,900      16,100      11,200      13,900      6,790     
Antimony  0.96 mg/kg  NT      0.16 UV U  0.43 JV J 0.16 UV U 0.3 JV J 0.16 UV U   0.82     7.6     
Arsenic  19.8 mg/kg  NT      13.3      10.2      8.2      13.5      10.5      10.4      10.7     
Barium  124 mg/kg  NT      69.4 B 57.6 B 60.7 B 89.6 B 57 B 77.8 B 40.2 B 
Beryllium 0.88 mg/kg  NT     0.44     0.41      0.37     0.6     0.39     0.52           
Cadmium 0 mg/kg  NT     0.012 UV U 0.012 UV U 0.012 UV U  4.4     0.012 UV U 0.012 UV U 0.012 UV U 

 Calciuma  35,500 mg/kg  NT      18,200      26,300      30,500      14,300      16,400      30,800      1,060     
Chromium 27.2 mg/kg  NT      28.3     41      14.9      106      14.8      79.9      589     
Cobalt  23.2 mg/kg  NT      9.5      9.4      9.2     11.2     8.5     10.1           

 Copper  32.3 mg/kg  NT      17.8      17.3      14.8      1290      14.5      16.8      26.5     
 Irona  35,200 mg/kg  NT      28,800      27,900      25,300      34,500      28,700      30,800      25,500     
 Lead  19.1 mg/kg  NT      12.1      11.6      10.3      69.8      9.2      12.5      13.9     

 Magnesiuma  2,790 mg/kg  NT      5,620      8,390      8,650      5,800      5,400      7,380      1,750     
 Manganese  3,030 mg/kg  NT      427      344      324      405      334      380           

Mercury  0.044 mg/kg  NT      0.011      0.012      0.012      0.022      0.01      0.011      0.037     
Nickel  60.7 mg/kg  NT     23      23.6      22.5     27.7     20.6     24.2           

 Potassiuma  3,350 mg/kg  NT      1,470      1,740      1,440      1,550      1,060      1,960      1,330     
Selenium  1.5 mg/kg  NT      0.53 JV J  0.52 JV J 0.45 JV J 0.6 JV J 0.39 JV J   0.92    0.68 JV J 
Silver 0 mg/kg  NT      0.034 UV U  0.034 UV U 0.034 UV U 0.035 UV U 0.035 UV U 0.035 UV U 0.034 UV U 

 Sodiuma  145 mg/kg  NT      60.8      83.7     80      62.4      47.6      78.8      115     
Thallium 0.91 mg/kg  NT     1.7 B 1.6 B 1.4 B  2.1 B 1.4 B 1.7 B 1.3 B 

 Vanadium  37.6 mg/kg  NT      17.2      16.9     15      21.2      15.4      19.6      13.3     
Zinc  93.3 mg/kg  NT      52.7      51.1      46.6      475     46      51.4      63.9     
Pesticides                                                     

 4,4’-DDE NA mg/kg  NT      0.0003 U U  NT      NT      NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      0.00051  U  U  NT      NT      NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      0.00051  U  U  NT      NT      NT      NT      NT      NT     
delta-BHC NA mg/kg  NT      0.0003 U U  NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      0.0003 U U  NT      NT      NT      NT      NT      NT     
 gamma-Chlordane NA mg/kg  NT      0.0058 P J  NT      NT      NT      NT      NT      NT     

 Heptachlor NA mg/kg  NT      0.0025 P J  NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      0.00051 U U  NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  NT      0.025 U U  NT      NT      0.053 J J  NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      0.088 U U  NT      NT      0.088 U U  NT      NT      NT     
Di-n-Butyl Phthalate NA mg/kg  NT      0.093 J J  NT      NT      0.08 U U  NT      NT      NT     

 Isophorone NA mg/kg  NT      0.054 J J  NT      NT      0.051 U U  NT      NT      NT     
Volatiles                                                     

 Acetone  NA mg/kg  0.061  U  U  NT      NT      NT      NT      NT      NT      NT     
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Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-072  DA1SB-073  DA1SB-073  DA1SB-073  DA1SB-073  DA1SB-073  DA1SB-074  DA1SB-074 
 Sample Number DA1SB-086M-0204-SO DA1SB-073D-0201-SO DA1SB-073M-0201-SO DA1SB-073M-0202-SO DA1SB-073M-0203-SO DA1SB-073M-0204-SO DA1SB-074D-0203-SO DA1SB-074M-0201-SO 
 Sample Date 9/24/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010 
 Sample Depth 12 - 16 ft.  1 - 4 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft. 8 - 12 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg        NT     0.09 U U 0.089 U U 0.089 U U 0.089 U U   NT    0.089 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg        NT     0.05 U U 0.05 U U 0.049 U U 0.05 U U   NT    0.05 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  NT      NT      0.17 J J  NT      NT      NT      NT      NT     

Total Solids  NA Percent       89.7     98.7      99.4   U  99.6   U  99.7   U  86.8      98.8   U 
Metals                                                     
Aluminum  19,500 mg/kg        NT      7,900 M J  6,140   .  6,020      1,990      NT      7,240     
Antimony  0.96 mg/kg        NT      1.1 M J  3.1      3.2      0.77      NT      1.8     
Arsenic  19.8 mg/kg        NT      7.8     5.8     3.9     5.2      NT     6     
Barium  124 mg/kg        NT     48.4 B 35 B 37.7 B 9.5 B   NT    52.4 B 
Beryllium 0.88 mg/kg 0.25      NT     0.42      0.25     0.27     0.069      NT     0.33     
Cadmium 0 mg/kg        NT     0.59 Y J   0.11    0.012 UV U  0.1      NT      0.28     

 Calciuma  35,500 mg/kg        NT      391      463      818      369      NT      541     
Chromium 27.2 mg/kg        NT     85.1   Y,M J 179 B 223 B 40.9 B  NT     103 B 
Cobalt  23.2 mg/kg  6.1      NT      7.6 M J  6.3     6.4     6.4      NT     6.5     

 Copper  32.3 mg/kg        NT     9  Y,M J  9.4      14.7      13.7      NT      10.1     
 Irona  35,200 mg/kg        NT      19,700      15,500      15,300      4,660      NT      15,100     
 Lead  19.1 mg/kg        NT      7.7 M J  6.6     8.4     4.5      NT     6.7     

 Magnesiuma  2,790 mg/kg        NT      1,960 B  1,930      2,170      777      NT      1,680     
 Manganese  3,030 mg/kg   390      NT    243 B 221 B 128 B 26.6 B   NT    273 B 

Mercury  0.044 mg/kg        NT      0.024      0.0082      0.014      0.0088      NT      0.032     
Nickel  60.7 mg/kg  16.4      NT     14 M J  13.7      13.2     15      NT      11.6     

 Potassiuma  3,350 mg/kg        NT      689      1,310      969      479      NT      865     
Selenium  1.5 mg/kg        NT      0.98 M J  1.1      2.4      0.25 J J  NT      0.95     
Silver 0 mg/kg        NT      0.034  UV,M  UJ 0.034 UV U 0.034 UV U 0.017 U U   NT    0.017 U U 

 Sodiuma  145 mg/kg        NT      40.8      166      94.9      50.4      NT      73.4     
Thallium 0.91 mg/kg        NT     0.081  UV,M  UJ 0.08  UV U 0.08  UV U 0.04 U U   NT    0.04 U U 

 Vanadium  37.6 mg/kg        NT      13.4     10.6     10.6     3.7      NT     11.4     
Zinc  93.3 mg/kg        NT      53.2 M J  40.7      35.6      43.9      NT      48.1     
Pesticides                                                     

 4,4’-DDE NA mg/kg  NT      NT      0.000331 UQ  UJ  NT      NT      NT      NT      NT     
 4,4’-DDT NA mg/kg  NT      NT      0.000331 UQ  UJ  NT      NT      NT      NT      NT     

Aldrin NA mg/kg  NT      NT      0.000331 UQ  UJ  NT      NT      NT      NT      NT     
delta-BHC NA mg/kg  NT      NT      0.000331 UQ  UJ  NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg NT       NT      0.000331 UQ  UJ NT       NT     NT       NT     NT      
gamma-Chlordane  NA mg/kg  NT      NT      0.000331 UQ  UJ  NT     NT       NT     NT       NT     

 Heptachlor NA mg/kg  NT     NT       0.000331 UQ  UJ  NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT     NT       0.000331 UQ UJ   NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  NT      NT      0.025 U U  NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT      0.21 J J  NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT      0.079  U  U  NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT      0.05 U U  NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      0.24 JB J  NT      NT      NT      NT      0.21 JB J  NT     

1 
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Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-101 Contract No. W912QR-08-D-0013 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-074  DA1SB-074  DA1SB-074  DA1SB-075  DA1SB-075  DA1SB-075  DA1SB-075  DA1SB-076 
 Sample Number DA1SB-074M-0202-SO DA1SB-074M-0203-SO DA1SB-074M-0204-SO DA1SB-075M-0201-SO DA1SB-075M-0202-SO DA1SB-075M-0203-SO DA1SB-075M-0204-SO DA1SB-076M-0201-SO 
 Sample Date  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft.  1 - 4 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
 Explosives                                                     

2,4,6-Trinitrotoluene NA mg/kg  0.091 U U  0.09 U U  0.091 U U  0.089 U U 0.091 U U 0.09 U U 0.091 U U 0.089 U U 
 2-Amino-4,6-Dinitrotoluene NA mg/kg 0.05 U U 0.05 U U 0.051 U U 0.049 U U 0.051 U U 0.05 U U 0.05 U U 0.049 U U 

GENERAL CHEMISTRY                                                     
 Cyanide, Total  NA mg/kg  0.11 J J  NT      NT      NT      NT      NT      NT      NT     

Total Solids NA Percent  99.3      99.4   U  99.6      97.8      98.7      99.3      99.7      98.1     
Metals                                                     
Aluminum  19,500 mg/kg  5,440      4,600      2,230      9,970      6,230      6,390      4,140      10,600     
Antimony  0.96 mg/kg  2.7     3      2.3      0.95      0.27      4.9      3.4      0.38     
Arsenic  19.8 mg/kg 6      6.6      5.4      11.1     5     9.5     7.1     13.4     
Barium  124 mg/kg  31.5      31.2 B 10.8 B 57 B 29.1 B 45.7 B 30.5 B 72.9 B 
Beryllium 0.88 mg/kg 0.24     0.31     0.1     0.45     0.21     0.35     0.18     0.62     
Cadmium 0 mg/kg  0.31      0.22      0.084      0.41      0.075      0.64      0.43      0.37     

 Calciuma  35,500 mg/kg  387      614      452      800      367      609      682      5,280     
Chromium 27.2 mg/kg   176    167 B 132 B 58.5 B 16.5 B  306      206     12.9 B 
Cobalt  23.2 mg/kg  6.8     8      4.9     9.4 B 5.4 B   11.6     7.7      11.7 B 

 Copper  32.3 mg/kg  12.2      20.6      10.3      16.6      9.8     25      21.5      17.3     
 Irona  35,200 mg/kg  13,300      13,300      5,670      23,700      12,200      19,200      11,900      27,800     
 Lead  19.1 mg/kg  7.2      7.8      5.3      11.2     6      8.7      7.3      7.5     

 Magnesiuma  2,790 mg/kg  1,790      1,510      801      2,360      1,690      1,970      1,430      4,230     
 Manganese  3,030 mg/kg  148     90 B 33.1 B 419 B 88.7 B 331 B 80.7 B 339 B 

Mercury  0.044 mg/kg  0.01      0.012      0.0067 J J  0.043      0.016      0.013      0.0095      0.017     
Nickel  60.7 mg/kg  16.8      12.8     10      14.6      12.1      24.6      12.4     26     

 Potassiuma  3,350 mg/kg  770      1,150      610      1,170      633      1,230      722      1,350     
Selenium  1.5 mg/kg 0.14 UV U   0.83     0.4 J J  1.6      0.63      0.94      0.89      1.5     
Silver 0 mg/kg  0.086 UV U  0.017 U U 0.017 U U 0.017 U U 0.017 U U 0.11 B 0.048 JV,B J 0.017 U U 

 Sodiuma  145 mg/kg  59.2      125      82.3      55.7      25.6      107      57.9      55.3     
Thallium 0.91 mg/kg 0.65 J J 0.04 U U 0.04 U U 0.041 U U 0.041 U U 0.081  UV U 0.08  UV U 0.041 U U 

 Vanadium  37.6 mg/kg  10.4 B  10.4      4.9      17.3      10.2     12.6 B 7.9 B   17.4    
Zinc  93.3 mg/kg 33      40.5      31.9      57.5      41.5      59.4      35.7     55     
Pesticides                                                     

 4,4’-DDE NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     
 4,4’-DDT NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     

Aldrin NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     
delta-BHC NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     

 Endosulfan II NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     
 gamma-Chlordane NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     

 Heptachlor NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  0.000323 U U  NT      NT      NT      NT      NT      NT      NT     
Semivolatiles                                                      
2-Methylnaphthalene NA mg/kg  0.025 U U  NT      NT      NT      NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg 2.7      NT      NT      NT      NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  0.092 J J  NT      NT      NT      NT      NT      NT      NT     
 Isophorone NA mg/kg  0.05 U U  NT      NT      NT      NT      NT      NT      NT     

Volatiles                                                     
 Acetone  NA mg/kg  NT      NT      NT      NT      NT      NT      NT      NT     

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Draft 5-102 Contract No. W912QR-08-D-0013 
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Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

 

  

 

 Parameter 

 Location Code  DA1SB-076  DA1SB-076  DA1SB-076  DA1SB-077  DA1SB-077  DA1SB-077  DA1SB-077 
 Sample Number DA1SB-076M-0202-SO DA1SB-076M-0203-SO DA1SB-088M-0203-SO DA1SB-077M-0201-SO DA1SB-077M-0202-SO DA1SB-077M-0203-SO DA1SB-077M-0204-SO 
 Sample Date  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010  11/10/2010 
 Sample Depth  4 - 8 ft. 8 - 12 ft. 8 - 12 ft.  1 - 4 ft.  4 - 8 ft. 8 - 12 ft. 12 - 16 ft. 

BKG Units Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual 
Explosives                                                
2,4,6-Trinitrotoluene NA mg/kg 0.091 U U 0.091 U U        0.089 U U 0.09  U U 0.091  U U  0.089 U U 
2-Amino-4,6-Dinitrotoluene  NA mg/kg 0.05 U U 0.051 U U       0.05  U U 0.05  U U 0.05  U U 0.049  U U 
GENERAL CHEMISTRY                                               
Cyanide, Total NA  mg/kg  NT      NT            NT      NT     NT       NT     
Total Solids NA  Percent 98.3     98.6           98.5      98.7      98.6      99     
Metals                                               
Aluminum  19,500 mg/kg  9,540      11,100           11,200      8,660      8,320       8,640     
Antimony  0.96 mg/kg  0.22 J J  1.5            0.73      0.16 UV U  0.16 UV U  1.1     
Arsenic  19.8 mg/kg  11.5      10.6           12     14      11.5      14.8     
Barium  124 mg/kg 63.3 B 81.1 B        74.6 B  68.4 B  59.3 B  65.7 B 
Beryllium 0.88 mg/kg 0.5     0.63           0.66     0.48     0.43     0.5     
Cadmium 0 mg/kg  0.23      0.81            0.79      0.89      0.7      0.88     

 Calciuma  35,500 mg/kg  32,600      24,900            949      13,200      24,400      13,500     
Chromium  27.2 mg/kg  15.4 B  114            71.1     13      12.4      89.9     
Cobalt  23.2 mg/kg 11 B  13.8            12.8      12.4      11.4      12.4     

 Copper  32.3 mg/kg  15.4      21.5            16.6     18      15.3      19.4     
 Irona  35,200 mg/kg  25,900      28,300            27,200      27,400      23,800      27,500     
 Lead  19.1 mg/kg  5.5      7.3           8      5.5      4.5      5.8     

 Magnesiuma  2,790 mg/kg  6,610      6,800            3,330      4,700      6,090      5,020     
 Manganese  3,030 mg/kg  412 B  388 B        315 B  399 B  298 B  485 B 

Mercury  0.044 mg/kg  0.011      0.01            0.019      0.0072 J J  0.0065 J J  0.0073 J J 
Nickel  60.7 mg/kg  24.4      33.9            24.7      25.9      25.1     27     

 Potassiuma  3,350 mg/kg  1,740      1,860            1,450      788      1,050      1,740     
Selenium  1.5 mg/kg  1.7            1.1      1.2      0.68 JV J  0.14 UV U  1.2     
Silver 0 mg/kg  0.017 U U 0.078 JV,B J       0.066 JV,B J 0.099 JV,B J  0.09 JV,B J  0.12 B 

 Sodiuma  145 mg/kg  95.6      92.8            55.6      44.3      53.8      77.8     
Thallium 0.91 mg/kg 0.14     0.18 JV J       0.081  UV U 0.44     0.56     0.23 J J 

 Vanadium  37.6 mg/kg  15.1      18.6 B        19.2 B  14.3 B  13.7 B 15 B 
Zinc  93.3 mg/kg  46.3      59.8            49.1      48.6      44.2      51.5     
Pesticides                                               

 4,4’-DDE  NA mg/kg  NT      NT            NT      NT      NT      NT     
 4,4’-DDT  NA mg/kg  NT      NT            NT      NT      NT      NT     

 Aldrin  NA mg/kg  NT      NT            NT      NT      NT      NT     
 delta-BHC  NA mg/kg  NT      NT            NT      NT      NT      NT     

 Endosulfan II NA mg/kg  NT      NT            NT      NT      NT      NT     
gamma-Chlordane  NA mg/kg  NT      NT            NT      NT      NT      NT     

 Heptachlor  NA mg/kg  NT      NT            NT      NT      NT      NT     
Heptachlor Epoxide NA mg/kg  NT      NT            NT      NT      NT      NT     
Semivolatiles                                                
2-Methylnaphthalene NA mg/kg  NT      NT            NT      NT      NT      NT     
Bis(2-Ethylhexyl)phthalate NA mg/kg  NT      NT            NT      NT      NT      NT     

 Di-n-Butyl Phthalate  NA mg/kg  NT      NT            NT      NT      NT      NT     
 Isophorone NA mg/kg  NT      NT            NT      NT      NT      NT     

Volatiles                                               
 Acetone  NA mg/kg  NT      NT            NT      NT      NT      NT     

1 
2 
3 
4 

Table 5-9 (continued) 
Detected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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able 5-9 (continued)
 
etected Analytes in 2010 Phase II RI Subsurface Soil Samples (>1 ft. bgs) 


Open Demolition Area #1 

avenna Army Ammunition Plant, Ravenna, Ohio
 

Bold denotes concentration is greater than the facility-wide background screening value. 
a denotes essential nutrient/not a site-related contaminant. 

AOC denotes area of concern.
 

B denotes analyte detected in associated blank.
 

BHC denotes benzene hexachloride.
 

BKG denotes background value. 

D denotes field duplicate. 

DA1 denotes Open Demolition Area # 1 AOC. 

DDE denotes dichlorodiphenyldichloroethylene. 

DDT denotes dichlorodiphenyltrichloroethane. 

ft. denotes feet. 

ft. bgs denotes feet below ground surface. 

J denotes estimated concentration. 

M (as a qualifier) denotes matrix spike and/or matrix spike duplicate recovery outside acceptance limits. 

M (in a sample ID) denotes multi-incremental sample. 

mg/kg denotes milligrams per kilogram. 

NA denotes not applicable. 

NT denotes no sample collected or analyzed. 

P denotes concentration of analyte differs more than 40 percent between primary and confirmation analysis. 

Qual denotes data qualifier assigned by the analytical laboratory. 

RI denotes Remedial Investigation. 

SB denotes soil boring sample. 

SO denotes soil sample. 

U denotes not detected. 

V denotes raised quantitation or reporting limit due to limited sample amount or dilution for matrix background interference. 

ValQual denotes data qualifier assigned after data validation. 

Y denotes replicate/duplicate precision outside acceptance limits. 
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6.0 CONTAMINANT FATE AND TRANSPORT 

Contaminant fate and transport analyses were conducted for SRCs identified in Section 5.5 in 
the environmental media evaluated for nature and extent of contamination (surface soil and 
subsurface soil). Several SRCs, including inorganic compounds, SVOCs, pesticides, 
explosives, and propellants were identified in the impacted soil media. One VOC—acetone, 
which is a common lab contaminant—was detected in the subsurface soil, but not evaluated 
further for its fate and transport. No PCB SRCs were identified. The potential migration 
pathways and transport mechanisms for these SRCs from the impacted media to potential 
receptors were evaluated and are presented in this section. 

Characterization of the groundwater regime through monitoring well installation and 
sampling was not part of the scope of this Phase II RI and,  therefore, SRCs could not be 
identified in the groundwater. However, the potential for leaching of contaminants through 
soil to groundwater and the potential for groundwater impacted from contaminated soil to 
impact surface water is included in this section. A single groundwater sample was collected 
during the Phase I RI using direct-push boring techniques. While results of a single sample 
collected without installing a monitoring well are not conclusive, the sample did not indicate 
any impact from ODA1 activities. Future sampling of groundwater would be performed 
under a separate facility-wide program for groundwater. 

As discussed in Section 5.1.5, surface water and sediment, were deemed not to have been 
impacted from historical ODA1 operations.   

Fate and transport modeling was performed to determine the potential for the SRCs present 
in surface and subsurface soils to migrate vertically downwards and impact the groundwater 
quality underneath ODA1. Computer models were used to predict which SRCs will leach to 
the groundwater at concentrations greater than the groundwater standards and also predict at 
what time in future the impacts to groundwater are likely to occur. The model predictions 
provide a mechanism to establish the potential for future impacts to human health and 
environment arising from the documented SRCs. Model predictions can also serve as a basis 
for determining if follow-up remedial action is warranted, in what media the remediation 
needs to be performed, and to what extent will the remediation be effective in mitigation 
impacts to human and ecological receptors downgradient of the site. The model includes site
specific conditions where possible. If site-specific conditions were not available, then the 
former RVAAP-specific parameters were taken from referenced documents. Assumptions 
are provided for inputs where site-specific and the former RVAAP-specific parameters were 
not available. 
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For the purpose of fate and transport modeling, a conservative approach was utilized wherein 
the vertical transport of SRCs present in soils above the water table was simulated by using 
the greatest detected SRC concentrations in surface and subsurface soils. The model 
prediction identified the maximum concentrations of the SRCs expected in groundwater 
under ODA1. The final step of predicting the horizontal transport of the SRCs in 
groundwater to the receptor locations could not be completed at this time, because 
groundwater at ODA1 has not been investigated and information on the chemical present in 
the site groundwater and the flow characteristics of the groundwater underneath ODA1 are 
not available. 

A summary of the fundamental mechanisms affecting contaminant fate and transport is 
provided in this section, along with the results of the computer modeling performed. The 
procedure used to identify the SRCs was discussed in Section 5.0 and the identified SRCs are 
listed in Section 6.1. Section 6.2 briefly discusses the physical and chemical properties of the 
SRCs that affect their fate and transport in the environment. The biodegradation of organic 
compounds is discussed in Section 6.3, followed by a discussion of the transformation of 
explosives and propellants in Section 6.4. A conceptual model of the contamination sources, 
migration pathways, and transport mechanisms is provided in Section 6.5. Soil leaching 
analysis was performed to identify the contaminant migration COPCs (CMCOPCs) and is 
presented in Section 6.6. Section 6.7 describes the fate and transport modeling, followed by a 
presentation of summary and conclusions of the contaminant fate and transport analyses in 
Section 6.8. 

6.1 Identification of SRCs 

SRCs were identified for surface soil and subsurface soil based on procedures described in 
Section 5.0. Surface soil and sediment samples were collected from depths of 0–1 ft. bgs, 
while subsurface samples were collected from depths greater than 1 ft. bgs. Data from all 
qualified and remaining historical Phase I RI surface samples and Phase II RI surface soil 
samples were combined and screened to identify SRCs representing current conditions at 
ODA1. Following the screening process, the following SRCs were identified. 

6.1.1 Surface Soil 
A total of 23 SRCs were identified. These SRCs included the following: 

 Five explosives and propellants (2,4,6-TNT, 2,4-DNT, 2-amino-4,6-DNT, HMX, 
and nitroguanidine); 

 Thirteen inorganics (antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, cyanide, mercury, nickel, selenium, thallium, and zinc); 

 One SVOC (di-n-butyl phthalate); and 
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 Four pesticides (4,4’-dichlorodiphenyltrichloroethane [DDT], gamma-chlordane, 
4,4’-dichlorodiphenyldichloroethylene [DDE], and heptachlor). 

6.1.2 Subsurface Soil 

A total of 32 SRCs were identified. These SRCs included the following: 


 Two explosives and propellants (2,4,6-TNT, and 2-amino-4,6-DNT); 

 Eighteen inorganics (aluminum, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, cyanide, lead, manganese, mercury, selenium, silver, 
thallium, vanadium, and zinc); 

	 Four SVOCs (bis[2-ethylhexyl]phthalate, isophorone, di-n-butyl phthalate, and 
2-methylnaphthalene); and 

 Eight pesticides (endosulfan II, 4,4’-DDT, 4,4’-DDE, aldrin, delta-benzene 
hexachloride [BHC], heptachlor epoxide, gamma-chlordane, and heptachlor). 

6.2 Physical and Chemical Properties of SRCs 

The SRCs identified at the site consist of chemicals that may be classified as inorganic 
compounds and organic compounds (including explosives, SVOCs, and pesticides). Each of 
these chemicals have unique physical and chemical properties that govern their fate and 
transport characteristics, such as persistence in the environment (how long will the chemical 
last in the environment under natural conditions) and their mobility (ability to migrate 
through the soil and groundwater without being adsorbed to the surfaces of solids in these 
media). The persistence and mobility of chemicals determines the potential for human and 
ecological receptors to be exposed to these contaminants at locations at a certain distance 
away from the source areas, and also determine the chemical concentration the receptors may 
be exposed to over certain time duration. 

A number of chemical and biological reactions occur along the migration pathways once the 
chemicals are released to the environment. Examples of these reactions include hydrolysis, 
oxidation, reduction, isomerization, photolysis, photo-oxidation, biotransformation, and 
biodegradation. These reactions tend to reduce the concentrations of chemicals over time and 
distance from the source. The reactions depend upon the properties of the chemicals as well 
as the properties of the media (i.e., soil and groundwater) that the chemicals are exposed to 
before reaching the potential receptors. 

Key chemical-specific parameters that affect the fate and transport of chemicals in the 
environment include the organic carbon normalized soil-water partition coefficient (Koc) for 
organic compounds, the soil-water partition coefficient (Kd) for inorganic chemicals, water 
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solubility (S), Henry’s Law constant (HLC), and biodegradation rates for organic compounds 
along with air and water diffusivity. A compilation of these parameters is provided in the 
following reference sources: 

 Soil Screening Guidance: Technical Background Document (EPA, 1996a); and 

 Regional Screening Level (RSL) Chemical-Specific Parameters Supporting Table 
(EPA, 2010). 

The chemical-specific properties are discussed in further detail in Section 6.2.1. 

Media-specific parameters that affect the fate and transport of contaminants in groundwater 
include depth to groundwater, groundwater flow direction, aquifer characteristics, infiltration 
rate in soil, organic carbon content, bulk density, and soil moisture content. These media
specific properties are discussed in further detail in Section 6.2.2. As stated previously in 
Section 6.0, the groundwater investigation at ODA1 was not included in the Phase II RI. 
However, the potential for leaching of contaminants through soil to groundwater, and the 
potential for groundwater impacted from contaminated soil to impact surface water, is 
included in this document. 

6.2.1 Chemical Properties Affecting Fate and Transport 
The following chemical-specific properties affect the fate and transport of contaminants in 
soil and groundwater. 

6.2.1.1 Soil-Water Partition Coefficient for Organic Chemicals 

When an organic chemical is released to soil or groundwater, a fraction of the chemical may 
be adsorbed to the solid media (unsaturated soil or aquifer) due to hydrophobic effects while 
the remainder is dissolved in the soil moisture or groundwater. The primary adsorptive 
surface for organic chemicals is the fraction of organic solids in the unsaturated soil or 
aquifer (Fetter, 1992). Therefore, the partitioning of the chemical between the surface of the 
solids and soil moisture or groundwater depends upon organic carbon fraction of the soil 
(foc), which may be expressed as a fraction or as a percent of soil weight. 

The preference of an organic chemical to partition between the solids and water is defined by 
the Koc, which is related to foc and soil sorption coefficient (Kd) as follows: 

29 

Where: foc is dimensionless; Koc and Kd are expressed in units of L/Kg. 
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6.2.1.2  Retardation Factor 

The soil sorption coefficient Kd can be used to calculate the degree to which a chemical will 
tend to adsorb to the soil and therefore not be available to migrate with water. The lack of 
mobility of the chemical caused by the adsorption to solid surfaces can be defined by a term 
called the retardation factor. The retardation factor (Rf) is defined as follows: 

 

Where: 

ρb is the soil bulk density (g/cm3) 
θw is the water filled soil porosity (or soil water content, dimensionless) 

For chemicals that move at the same velocity as groundwater, the retardation factor is one. 
Chemicals whose mobility is slower than groundwater, i.e., are retarded as compared to the 
flow of groundwater; have a retardation factor greater than one. The greater the retardation 
factor, the slower the chemical will move relative to groundwater.  

6.2.1.3  Soil-Water Partition Coefficient for Inorganic Chemicals 

Unlike organic compounds, the partitioning of inorganic chemicals and metals between 
solids and water is not dependent on the organic carbon content. The mobility of metals is 
defined by the distribution coefficient (Kd), which is the soil-water partitioning coefficient 
defined as the ratio of a chemical’s sorbed concentration (mg/kg) to the dissolved  
concentration (milligrams per liter) in water (EPA, 1996a). 

6.2.1.4  Water Solubility (S)  

The water solubility of a compound is the concentration of the compound in water, and 
varies with the temperature of the water, pH, and pressure. Compounds with greater water 
solubility tend to remain dissolved in water and are more likely to migrate with water as 
compared to compounds with low water solubility, which tend to either adsorb to soil or 
volatilize into air.  

6.2.1.5  Henry’s Law Constant 

HLC is the ratio of a chemical’s concentration in the air (vapor pressure) to its concentration  
in water (aqueous solubility) at equilibrium. This parameter can vary significantly with 
temperature for some chemicals. HLC can be expressed in dimensionless form or in units of 
atmospheres cubic meters per mole (atm-m3/mol). This parameter is used to calculate a soil 
concentration that is protective of groundwater (EPA, 1996a). General predictions regarding 
a compound’s tendency to volatilize from water can be made using this parameter. If the  
HLC value of a compound is less than 10−7 atm-m3/mol, it will tend to remain in solution and 
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volatilize slowly, while compounds with HLC greater than 10−3 atm-m3/mol will tend to 
volatilize rapidly (Lyman, Reehl, and Rosenblatt, 1990). 

6.2.2 Media Properties Affecting Fate and Transport 
The following properties of the porous media (unsaturated soil and aquifer media) affect the 
fate and transport of contaminants in soil and groundwater. 

6.2.2.1 Groundwater Flow Direction  

The direction of groundwater flow in the aquifer underlying the source of contamination 
determines source length parallel to that flow, which is a factor in calculating the amount of 
dilution and attenuation a chemical undergoes during transport between the source and the 
receptor. 

6.2.2.2 Aquifer Parameters
 

Aquifer parameters needed to estimate a site-specific dilution factor include the following: 


 Hydraulic conductivity (K); 

 Hydraulic gradient (i), and 

 Aquifer thickness (da). 

Site-measured values for these parameters are the preferred alternative (EPA, 1996a). 

6.2.2.3 Infiltration Rate 

Infiltration rate is used to calculate leachate concentration arising from contaminants present 
in soil. Infiltration rates are a subset of the precipitation rates in an area and can be estimated 
as a percentage of the recharge rates. Another method of estimating infiltration rates is to use 
infiltration rates determined for a better-characterized site in the same hydrogeologic setting 
and with similar meteorological conditions as the site in question. A third alternative is to use 
the Hydrologic Evaluation of Landfill Performance (HELP) model developed by Schroeder 
et al., 1984 (EPA, 1996a). 

6.2.2.4 Soil Moisture Content 

The soil moisture content represents a fraction of total soil porosity that is filled by water. It 
is an important parameter in the application of the soil/water partition equation and the 
calculation of retardation factor. 

6.3 Biodegradation 

An additional consideration that applies to the fate and transport of organic compounds 
(VOCs, SVOCs, PCBs, and pesticides) is the reduction in contaminant concentration by 
biodegradation. Biodegradation is the transformation or breakdown of organic compounds 
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that occurs when microorganisms use the organic compounds as a source of carbon and 
energy. Biodegradation can reduce the chemical hazards related to organic compounds 
through the following mechanisms: 

	 Primary Reduction. Alteration of the chemical structure of a substance resulting in 
loss of a specific property of that substance. 

 Environmentally Acceptable Reduction. Biodegradation to such an extent as to 
remove undesirable properties of the compound. This often corresponds to primary 
biodegradation but it depends on the circumstances under which the products are 
discharged into the environment. 

 Ultimate Reduction. Complete breakdown of a compound to either fully oxidized 
or reduced simple molecules (i.e., carbon dioxide/methane, nitrate/ammonium, and 
water). 

In some cases the products of biodegradation can be more harmful than the substance 
degraded (U.S. Geological Survey, 2007). 

The biodegradation half-life is calculated as follows: 

Where: 
t ½ is the half life of the organic compound (days) 
λ is the biodegradation rate constant 

The biodegradation half life represents the time taken by biodegradation activities to reduce 
the concentration of an organic chemical to 50 percent of the original concentration. It 
depends upon a number of factors, including the presence of microorganisms capable of 
degrading the chemical, the size of the microbial populations, and environmental conditions 
like temperature. 

6.4 Transformation of Explosives 

Explosive and propellant SRCs were detected at ODA1. Their concentrations in soil and 
groundwater are attenuated by the processes of microbiological and photochemical 
transformation, which govern their fate and transport in the environment. Explosives such as 
TNT have been documented to undergo biotransformation to other compounds instead of 
biodegradation (Burrows et al., 1989). The principal mechanism for the microbial 
transformation of the nitroaromatic explosive compounds is the reduction of nitro groups to 
form amino groups. Results of field experiments conducted by Heaston et al. (2001) 
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provided strong evidence that anaerobic treatment using an electron donor facilitates the 
reductive transformation of several explosive compounds in groundwater.  

6.5 Conceptual Model for Fate and Transport 

This section provides a conceptual model of the contamination sources at ODA1, the 
contaminant migration pathways, and the transport mechanisms. The conceptual model 
represents site-specific conditions and is derived from numerical modeling for soil leaching 
and groundwater transport. The numerical modeling consists of site-specific parameters that 
are entered into the model application. The conceptual model is based on the description of 
site physiographic setting, climate, topography, geology, hydrogeology, and potential 
receptors presented in Section 3.0. The conceptual model is used to identify chemical 
migration pathways at ODA1 for fate and transport analysis.  

The conceptual model serves as a basis for the model predictions during the fate and 
transport analysis and is dependent upon the available information and assumptions about 
site conditions. The accuracy of the predictions made by the numerical models is 
comparative to the accuracy of these assumptions and the ability of site-specific data to 
accurately represent physical and chemical conditions at ODA1.  

A summary of the essential elements of the conceptual model that apply to fate and transport 
modeling is presented in the following subsections. 

6.5.1 Contamination Sources 
The exact release histories of contaminants at ODA1 are largely unknown due to incomplete 
operational records and minimal environmental media samples collected prior to the Phase I 
RI. Elevated concentrations of metals, VOCs, SVOCs, pesticides, explosives, and propellants 
are consistent with past activities performed at the former RVAAP/Camp Ravenna and 
would be expected as a result of historical activities conducted at ODA1.  

Historically, the oval OB/OD area at ODA1 was surrounded by a 25 ft wide by 1.5 ft tall 
earthen berm, and a plane storage area located on the south side of the site. Currently, the 
AOC occupies an open, gently sloping parcel of land that is bounded to the south, east, and 
west by woodlands. The berms around the OB/OD area have been removed and a low area 
immediately south and east of the former berm collects runoff during rainfall events.  

During the Phase I RI (SAIC, 2001a), areas outside of the berm contained shrapnel, fuzes, 
booster cups, and other debris on the soil surface. The occurrence of these materials on the 
ground surface outside the OB/OD area suggested that kickouts and shrapnel were generated 
during thermal destruction of ammunition. In addition, historical operations have indicated 
that, when congested with debris, burning areas were cleared using heavy equipment by 
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pushing the debris to the periphery of the area. This activity may have contributed to the 
spread of contaminants (SAIC, 2001a).  

During the 2000–2001 removal action, most of the metal and explosive impacted soil to a 
depth of 4 ft bgs (5–8 ft bgs in a few locations) was removed from areas previously identified 
during the Phase I RI. The remaining area where removal action was not implemented 
represents current AOC contamination. 

Slag is present at the site as fill around the berm and adjacent NTA runway. The presence of 
slag may account for some elevated concentrations of metals (especially aluminum, barium, 
beryllium, and manganese).  

With the exception of a single groundwater sample that was collected during the Phase I RI 
using direct-push boring techniques, no other groundwater sampling was conducted. The 
single sample did not indicate any impact from ODA1 activities. SRCs were not identified in 
groundwater as future sampling of groundwater will be performed under a separate facility
wide program for groundwater. As stated previously in Section 6.0, groundwater 
investigation at ODA1 was not included in the Phase II RI, but the potential for leaching of 
contaminants through soil to groundwater, and the potential for groundwater impacted from 
contaminated soil to impact surface water, is included in this document. 

Similarly, surface water and sediment, were deemed not to have been impacted from 
historical ODA1 operations and SRCs were not identified in these media at the AOC.   

6.5.2 Hydrogeologic Setting 
A complete description of the regional and site hydrogeologic setting was presented 
previously in Section 3.0 of this report. Salient features applicable to fate and transport 
analysis are presented here: 

 Topography across ODA1 is relatively flat with little change in elevation. The 
elevation at ODA1 is approximately 1,085 ft (330 m) above msl. The AOC is 
slightly elevated as compared to its immediate surroundings, and surface drainage 
is to the east, west, and south. 

 Drainage from within the bermed OB/OD area is to the south via a culvert towards 
a shallow ditch that ultimately discharges at ground surface within the Hinkley 
Creek drainage area. Surface drainage outside the berm is to the east, west, and 
south. 

 Soils at ODA1 consist of the Fitchville silt loam series. This series exhibits 2– 
6 percent slopes, is somewhat poorly drained, and has low permeability. 
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 The surficial geology at ODA1 consists of the Lavery Till, which is a mix of 
approximately 28 percent sand and 30 percent clay, although percentages can vary.  

 The till is underlain by Sharon Sandstone, which was not encountered in the soil 
borings that were generally 16 ft deep. Depth to bedrock is unknown. 

 No monitoring wells have been installed and groundwater data is not available.  

 As shown in Table 6-1, the generalized lithologic sequence consists of sands and 
silts with a silty clay lens in between.  

 Groundwater was encountered in a majority of the borings at ODA1. The depth to 
groundwater at these borings ranged from 4–11 ft bgs, with an average 
groundwater depth of approximately 6 ft bgs. Throughout the former 
RVAAP/Camp Ravenna, average depth to groundwater is as deep as 50 ft bgs 
(Kammer, 1982). 

6.5.3 Contaminant Release Mechanism and Migration Pathways 
The following contaminant release mechanisms and migration pathways were identified 
based on an analysis of the contaminant sources and hydrogeologic setting information 
presented above: 

 One of the principal migration pathways at ODA1 is infiltration through the 
unsaturated soil (approximately six ft thick) to the underlying groundwater causing 
SRCs to leach from surface and subsurface soils into groundwater present in the 
unconsolidated water bearing zone. 

 Due to the very heterogeneous nature of the unconsolidated glacial materials, 
groundwater flow patterns within the unconsolidated water bearing zone are 
difficult to predict. Site-specific groundwater data is not available at ODA1. 

 Some of the precipitation falling as rainfall and snow leaves ODA1 as surface 
runoff to Hinkley Creek, carrying dissolved SRCs that are present in the surface 
soil to Hinkley Creek. The fraction of the precipitation that does not leave ODA1 
as surface runoff infiltrates into the subsurface. Some of the infiltrating water is 
lost to the atmosphere as evapotranspiration. The remainder of the infiltrating 
water recharges the groundwater. 

 The rate of infiltration and eventual recharge of the groundwater is controlled by 
soil cover, ground slope, saturated hydraulic conductivity of the soil, and 
meteorological conditions.  

 The infiltrating water leaches the contaminated soil impacted with SRCs and 
carries the dissolved SRCs to deeper soil and groundwater. The factors that affect 
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the leaching rate include the amount of infiltration, the SRCs’ solubility in water, 
and partitioning between solids and water. Insoluble compounds will precipitate 
out of solution in the subsurface or remain in insoluble forms with little leaching. 
For organic compounds, the rate of decay, either by biodegradation or 
biotransformation, determines whether a contaminant will leach to the 
groundwater and if it does then at what concentration. Inorganic compounds are 
not attenuated by the decay processes. Most organic compounds decay at rates that 
are proportional to their half life. SRCs with longer half lives have a greater 
potential for contaminating groundwater than the SRCs with shorter half lives. 

 The impacted groundwater eventually discharges to the surface water in Hinkley 
Creek, carrying dissolved SRCs with it. 

Figure 6-1 shows the contaminant migration conceptual model. After the SRCs leach 
through the unsaturated soil and reach the groundwater, they migrate with the local 
groundwater and potentially discharge to Hinkley Creek. 

6.5.4 Water Budget 
Precipitation falling as rainfall and snow leaves ODA1 via the following mechanisms: 

 Evapotranspiration (ET); 

 Overland Flow or Surface Runoff (R); and  

 Infiltration to Groundwater (I). 

The partitioning of precipitation (P) into the three components (ET, R, I) of the hydrologic 
cycle constitutes the water budget. ET is the mechanism by which a fraction of the 
precipitation is lost to the atmosphere. The remainder of precipitation either reaches Hinkley 
Creek as surface runoff or infiltrates to the water table. Infiltration is the mechanism that 
transports contaminants from soil to the groundwater by the process of leaching.  

The actual amount of rainwater available for flow and infiltration to groundwater is highly 
variable and dependent upon soil type and climatic conditions.  

A water budget was prepared to quantify the components of the hydrologic cycle at ODA1. 
The quantified components of the water balance are used for inputs to the numerical 
modeling of soil leaching and groundwater transport. The components of a simple steady-
state water balance model are related by the following equation: 
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The water balance estimations were developed using the HELP model (Schroeder et al., 
1984). Calculations for site conditions using precipitation and temperature data for a 
100-year period were generated synthetically using coefficients for Cleveland, Ohio (see 
USACE, 2005a for details). The annual average water balance estimates for ODA1 indicate 
evapotranspiration of 28 percent (0.26 m [10.3 inches]) of total precipitation (0.94 m 
[37 inches]). The remaining 72 percent (0.68 m [27 inches]) of rainwater is available for 
surface water runoff and infiltration to groundwater. Of that 0.68 m (27 inches), groundwater 
recharge (infiltration) accounts for 10 percent (0.095 m [3.6 inches]), and surface runoff 
accounts for the remaining 62 percent (0.60 m [23 inches]). 

6.5.5 Natural Attenuation of SRCs 
As chemicals migrate vertically through the soil zone and then horizontally in groundwater, 
the concentrations are reduced by several natural processes that are collectively referred to as 
natural attenuation. These processes include advection, dispersion, sorption, volatilization, 
and decay effects. The net result of natural attenuation is the reduction of toxicity, mobility, 
and volume (mass) associated with a chemical. It is possible that for some chemicals with 
elevated levels, the concentrations are reduced to levels that are protective of human health 
and the ecosystem within an acceptable, site-specific time period. Therefore, natural 
attenuation is a viable alternative to active remediation. 

Geotechnical samples were not collected from the unsaturated soil or the groundwater zone; 
therefore, site-specific data regarding the soil moisture content, bulk density and porosity, 
and organic carbon content is not available. Data from other areas at the former 
RVAAP/Camp Ravenna, such as Ramsdell Quarry Landfill and Building 1200, were used for 
estimating these parameters at ODA1. It is expected that attenuation through adsorption will 
occur in the unsaturated soil because of the organic carbon and clay content in the soils. 

6.6 Soil Leachability Analysis 

A soil leachability analysis was conducted to determine which of the SRCs found in surface 
and subsurface soils have the potential to leach to groundwater, and eventually migrate to 
Hinkley Creek, when the groundwater discharges to Hinkley Creek.  

The soil leachability analysis is a three-step screening process that includes the following: 

1. Identifying SRCs for sample aggregates of interest; 

2. Comparing the maximum concentration of SRCs with Generic Soil Screening 
Levels (GSSLs) to develop initial CMCOPCs; and 
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3. Comparing the maximum concentration of initial CMCOPCs with Site-Specific 
Soil Screening Levels (SSSLs) (GSSL multiplied by the site-specific dilution 
attenuation factor [DAF]) to refine the initial CMCOPCs. 

6.6.1 Soil Screening Analysis 
The soil screening analysis consists of identification of SRCs, development of initial 
CMCOPCs, refinement of initial CMCOPCs, and limitations and assumptions of soil 
screening analysis. 

6.6.1.1 Identification of SRCs 

The SRCs identified for ODA1 are presented in Section 6.1. 

6.6.1.2 Development of Initial CMCOPCs 

A screening evaluation was performed to identify SRCs with the potential to leach to the 
perched groundwater and potentially migrate to the surface water. These SRCs are referred to 
as initial CMCOPCs. The CMCOPCs are defined as the constituents that may leach to 
groundwater and migrate to a downgradient receptor location at a concentration greater than 
the drinking water maximum contaminant level (MCL) or Risk-Based Soil Screening Level 
(RSSL). 

Table F-1 in Appendix F shows the development of initial CMPOCS for the surface soil. 
The maximum SRC concentrations were compared with the GSSLs for contaminant 
migration to groundwater pathway developed by EPA for application at Superfund sites. 
These GSSLs are available at the website http://www.epa.gov/ 
superfund/health/conmedia/soil/pdfs/appd_a.pdf (EPA, 1996a). The GSSL is defined as the 
concentration of a contaminant in soil that represents a level of contamination below which 
there is no concern for impacts to groundwater under CERCLA, provided conditions 
associated with Soil Screening Levels (SSLs) are met. Generally, if contaminant 
concentrations in soil fall below the GSSL, and there are no significant ecological receptors 
of concern, then no further study or action is warranted for that area. A default DAF of one 
was used, which assumes that there is no reduction in contaminant concentrations by dilution 
of natural attenuation processes active between the source and the receptor location. If the 
maximum SRC concentration was less than the GSSL, the SRC was excluded from further 
consideration as a CMCOPC. 

For SRCs for which the EPA GSSLs are not available, the EPA protection of groundwater 
SSLs - RSSLs and the MCL based SSLs were used to determine if the SRCs qualify as 
CMCOPCs (EPA, 2010). The protection of groundwater SSLs are available at the website 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/ 
Generic_Tables/xls/master_sl_table_run_NOVEMBER2010.xls. If neither the GSSL nor the 
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EPA protection of groundwater SSL was available for a chemical, then no further evaluation 
of the chemical was performed. 

The results of the initial CMCOPC screen (presented in Table F-1 in Appendix F) for surface 
soils eliminated 9 out of 19 SRCs, i.e., one explosive (nitroguanidine), three inorganics 
(cyanide, mercury, and zinc), one SVOC (di-n-butyl phthalate) and four pesticides (4,4’
DDT, 4,4’-DDE, gamma-chlordane, and heptachlor) from further consideration. 

The results of the initial CMCOPC screen (presented in Table F-2 in Appendix F) for 
subsurface soils eliminated 16 out of 30 SRCs, i.e., five inorganic (aluminum, beryllium, 
cyanide, vanadium, and zinc), three SVOCs (bis[2-Ethylhexyl]phthalate, di-n-butyl 
phthalate, and 2-methylnaphthalene), and eight pesticides (4,4’-DDT, 4,4’-DDE, aldrin, 
delta-BHC, heptachlor epoxide, endosulfan II, gamma-chlordane, and heptachlor) from 
further consideration. 

6.6.1.3 Refinement of Initial CMCOPCs 

The third step of the screening process involves comparing the maximum SRC 
concentrations with the SSSLs. The SSSL is defined as the GSSL multiplied by the 
site-specific DAF. The DAF, which is defined as the ratio of soil leachate concentration to 
receptor point concentration, is minimally equal to one. In the derivation of the GSSLs 
(DAF equal to 1), direct partitioning is used, assuming groundwater is in contact with the 
analytes in soil and the groundwater concentration is assumed to be equal to the leachate 
concentration. However, as soil leachate moves through soil, contaminant concentrations are 
attenuated by adsorption and degradation. When the leachate reaches the water table, dilution 
by groundwater further reduces leachate concentrations. This reduction in concentration can 
be expressed by a DAF that is greater than one. 

The DAF for ODA1 was calculated using the site data to the extent possible and assumed or 
literature values where site-specific data related to the hydrogeologic properties was not 
available. The EPA Soil Screening Guidance (EPA, 1996a) protocol was used to calculate 
the DAF. The following equations were used: 

Where: 

DAF is the dilution attenuation factor 
K is the aquifer hydraulic conductivity (m/yr) 
i is the horizontal hydraulic gradient (m/m) 
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I is the infiltration rate (m/yr) 
L is the source length parallel to groundwater flow (m) 
d is the mixing zone depth (m) (see equation below) 

Where: 

da is aquifer thickness (m) 
d ≤ da 

If the aquifer thickness is less than the calculated mixing zone depth, then the aquifer 
thickness is used for “d” in the DAF calculation.  

The DAF calculation is presented in Table F-3 in Appendix F. A site-specific DAF of 1.03 
was calculated. 

The results of the DAF evaluation are presented in Appendix F, Table F-4 for surface soils 
and in Table F-5 for subsurface soils. Based on this screening, only those constituents whose 
concentrations were greater than their published or calculated GSSL multiplied by the DAF 
were identified as the initial CMCOPCs, based on leaching to groundwater. No additional 
SRCs were eliminated during the SSSL screening at ODA1. The refined CMCOPCs are 
presented in Tables F-4 and F-5. 

6.6.1.4 Limitations and Assumptions of Soil Screening Analysis 

It is important to note a limitation of the soil leachability analysis approach utilized above. 
The GSSLs and RSSLs used in this screening are based on a number of default assumptions 
chosen by EPA to be protective of human health for most site conditions. These GSSLs and 
RSSLs are expected to be more conservative than SSSLs developed, based on site conditions 
which could be conducted if site-specific data were available.  

The conservative assumptions included in this analysis are as follows: 

 Uniform distribution of contamination throughout the source area at concentration 
equal to the maximum detected concentration; 

 No adsorption in the unsaturated soil or in the groundwater to retard the 
contaminated migration; and 

 No biological degradation or transformation in the soil or in the groundwater. 
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6.7 Fate and Transport Modeling 

The conceptual model for ODA1 presented in Section 6.5 served as the basis for the 
numerical fate and transport modeling performed at ODA1.  

A two-step modeling approach was utilized as follows: 

1. Screening the refined CMCOPCs (Section 6.6.1.3 and Tables F-4 and F-5 of 
Appendix F) with a travel time leaching analysis over a duration of 1,000 years; 
and 

2. Evaluating CMCOPCs that remain after the travel time screening using numerical 
fate and transport models to develop final CMCOPCs. 

Details of the two-step approach are presented in the following subsections. 

6.7.1 Travel Time Analysis 
This step of the screening process involves comparing the maximum contaminant 
concentrations of the refined CMCOPCs identified in the SSSL screen with a travel time 
evaluation. A travel time simulation for a contaminant was performed over a 1,000-year 
period. Typical travel times used in fate and transport modeling range from 500 to 1,000 
years. The 1,000-year travel time was used to be consistent with previous RIs completed for 
the former RVAAP/Camp Ravenna and is considered applicable to the ODA1 site based on 
the clay conditions found there. The time period of 1,000 years was selected assuming the 
time to be sufficient for the potential migration of the contaminant to the receptor locations 
and considering the high uncertainty associated with predicting conditions beyond that time 
frame. Therefore, the refined CMCOPCs at the selected sources were screened against a 
travel time of greater than 1,000 years. The travel time is the time required by a contaminant 
to travel from the base of its contamination source to the water table. The estimated travel 
time for each initial CMCOPC to reach the water table is determined using the following 
equations: 

Where: 

Tr is the leachate travel time (years) 
Th is the thickness of the leaching zone – the vertical separation between soil source and 
water table (ft) 
Rf is the retardation factor (unit less) 
Vp is the pore water velocity (ft/year) 
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and 

Where: 

I is the infiltration rate (ft/year)
 
θw is the water filled soil porosity (unit less)
 

Table 6-2 presents the input parameters used in the travel time analysis. 

Travel times for each of the refined CMCOPCs are presented in Tables F-6 (surface soils) 
and F-7 (subsurface soils) of Appendix F. If the travel time for refined CMCOPCs from a 
source area exceeded 1,000 years, then the constituent was eliminated from the list of 
CMCOPCs. Initial CMCOPCs with travel times less than 1,000 years are considered to be 
CMCOPCs and are retained for further analysis. This screening evaluation eliminated seven 
inorganics from further consideration in the surface soil. It also eliminated 10 inorganics and 
1 SVOC from further consideration in the subsurface soil. 

Cadmium was identified as a shallow soil CMCOPC based on its travel time to groundwater. 
However, as shown in Table F-7, cadmium was measured in the subsurface soil sample at 
soil boring DA1SB-059, collected from interval with bottom depth of 8 ft bgs. Groundwater 
was encountered at DA1SB-059 at a depth of 5 ft bgs. Therefore, it appears that cadmium 
may already be present in the groundwater and further leaching analysis is not necessary. 

The constituents selected for further consideration and numerical modeling are listed below: 

 Explosives and Propellants 

 2,4,6-TNT 

 2-Amino-4,6-DNT 

 Inorganics: Copper 

Table F-8 of Appendix F lists the physical and chemical properties of these selected 
constituents. 

6.7.2 Seasonal Soil Compartment Modeling 
Seasonal Soil Compartment (SESOIL) modeling (Waterloo Hydrogeologic Inc., WHI Unsat 
Suite, Version 2.2.03; November 2004) was performed for constituents identified as 
CMCOPCs after screening against the 1,000-year travel time criteria presented in 
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Section 6.7.1. Modeling was performed to predict concentrations of constituents in the 
leachate immediately beneath the selected source areas, just above the water table. If the 
predicted groundwater concentration derived from the leachate concentration of a CMCOPC 
was greater than its MCL or RSL, then the CMCOPC was retained as a final CMCOPC. The 
CMCOPC was not evaluated further using groundwater flow and transport models (i.e., the 
Analytical Transient 1-,2-,3-Dimensional [AT123D] model or the BIOSCREEN model) to 
predict the groundwater concentrations at designated receptor locations, because 
groundwater at ODA1 has not been investigated and input data for groundwater modeling are 
not available. The receptor location identified for the source areas is Hinkley Creek at its 
closest point downgradient of the source areas. SESOIL modeling and AT123D model have 
been used for the evaluation of fate and transport for RIs at other AOCs at the former 
RVAAP/Camp Ravenna and are industry standard models. 

The SESOIL model defines the soil compartment as a soil column extending from the ground 
surface through the unsaturated zone and to the upper level of the saturated zone. Processes 
simulated in SESOIL are categorized in three cycles—the hydrologic cycle, the 
sedimentation cycle, and the pollutant cycle. Each cycle is a separate sub module in the 
SESOIL code. The hydrologic cycle includes rainfall, surface runoff, infiltration, soil-water 
content, evapotranspiration, and groundwater recharge. The sedimentation cycle includes the 
sediment load that originated from rainstorms (i.e., soil erosion from surface runoff). The 
pollutant cycle includes convective transport, volatilization, adsorption/desorption, and 
degradation/decay. A contaminant in SESOIL can partition in up to four phases (liquid, 
adsorbed, air, and pure). 

Data requirements for SESOIL are not extensive, and utilize a minimum of site-specific soil 
and chemical parameters, and monthly or seasonal meteorological values as input. Output of 
the SESOIL model includes pollutant concentrations at various soil depths and pollutant loss 
from the unsaturated soil zone in terms of surface runoff, percolation to groundwater, 
volatilization, and degradation. The mathematical representations in SESOIL generally 
consider the rate at which the modeled processes occur, the interaction of different processes 
with each other, and the initial conditions of both the waste area and the surrounding 
subsurface matrix material. 

The input data for SESOIL can be grouped into four types: climatic data, chemical data, soil 
data, and application data. There are a total of 61 separate parameters contained in these 4 
data groups. Wherever possible, site-specific parameter values were used for modeling. 
Certain parameters, however, were not available for all of the source areas, and were 
estimated based on pertinent scientific literature, geochemical investigations, and checks for 
consistency between model results and historical data. Conservative estimates were used 
when a range of values was indicated, or parameter values were not available. 
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6.7.2.1 Climate Data 

The climatic data file of SESOIL consists of an array of mean monthly temperature, mean 
monthly cloud cover fraction, average monthly relative humidity, average monthly 
shortwave albedo, average daily evapotranspiration, monthly precipitation, mean number of 
storm events per month, mean duration of rainfall, and mean length of rainy season. The 
climatic data for ODA1 is presented in Table F-9 in Appendix F. This data was taken from 
the Youngstown Weather Service Office – Airport Station, Ohio, as it was determined to be 
nearest weather station to ODA1. 

6.7.2.2 Chemical Data 

The pollutant fate cycle of SESOIL focuses on the various chemical transport and 
transformation processes that may occur in the soil zone. These processes include 
volatilization/diffusion, adsorption/desorption, cation exchange, biodegradation and 
hydrolysis, and metal complexation. The chemical-specific parameters are presented in 
Table F-8 in Appendix F. 

Parameters such as water solubility, air diffusivity, HLC, the distribution coefficients (Kd for 
inorganic chemicals and Koc for organic compounds) were obtained from the following 
sources: 

	 Soil Screening Guidance: Technical Background Document (EPA, 1996a); 

	 A Proposal for Estimation of Soil Leaching Constants for Use in Assessment 
Models (Baes and Sharp, 1983); and 

	 RSL Chemical-Specific Parameters Supporting Table (EPA, 2010). 

For compounds that are subject to biodegradation and transformation, the most conservative 
degradation rates found in the literature (Howard et al., 1991) were used.  

6.7.2.3 Soil Data 

The soil data input parameters describing the physical characteristics of the soil are presented 
in Table 6-3. Site-specific data were used if available; otherwise, SESOIL default values or 
data from Building 1200 geotechnical analysis were used.  

6.7.2.4 Source Terms 

Analytical data from surface and subsurface soil collected from ODA1 were used as the 
source term for SESOIL modeling. Samples at different depth intervals were compiled to 
provide a detailed loading option for the SESOIL model. Maximum soil concentrations from 
the surface soil and subsurface soil overlying the water table were used as source term 
concentrations. 
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6.7.2.5 Application Data 

The model was arranged in three layers. The first layer is equivalent to the surface soil (0–1 
ft bgs), the second layer corresponds to the subsurface soil sampling increment (1–4 ft bgs), 
while the third layer represents the separation between the 1–4 ft bgs sample and the water 
table. Contamination loading was in the first and second layers. Details of the model layers 
utilized in this modeling are presented in Table F-10 in Appendix F. 

6.7.2.6 Seasonal Soil Compartment Modeling Results 

SESOIL modeling was performed for CMCOPCs 2,4,6-TNT, 2-amino-4,6-DNT, and copper. 
These CMCOPCs have the potential to reach the water table within 1,000 years based on the 
screening analysis results (Tables F-6 and F-7 in Appendix F). Table 6-4 presents the 
SESOIL predicted peak leachate concentrations beneath source areas and the corresponding 
time for peak leachate concentrations. The variation of leachate concentrations over time is 
presented graphically in Appendix F (Figures F-1, F-2, and F-3). Maximum groundwater 
concentration calculated using a DAF of 1.03. The MCL/RBC values for the CMCOPCs are 
also shown in Table 6-4 for comparison purposes. For determining if a CMCOPC would 
qualify as a final CMCOPC, the predicted maximum groundwater concentration was 
compared to the MCL. If MCL was not available, then the Risk Based Concentration (RBC) 
was used. RBC values are available at http://www.epa.gov/reg3hwmd/risk/human/rb
concentration_table/Generic_Tables/xls/restap_sl_table_run_NOVEMBER2010.xls 
(EPA, 2010). 

Table 6-4 shows that concentrations of 2,4,6-TNT, and 2-amino-4,6-DNT are predicted to be 
greater than MCLs or RBCs; therefore, these two constituents were selected as the final 
CMCOPCs. In addition, one SVOC (isophorone) and ten metals (antimony, arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, silver, and thallium) that were detected in 
both groundwater samples and soil samples collected from below the water table are also 
final CMCOPCs. Modeling to determine if these SVOC and metals constituents would reach 
groundwater, and thus be retained as CMCOPCs, was not performed because they are 
already detected in groundwater samples. 

6.7.3 Limitations and Assumptions 
Throughout the screening and modeling processes, conservative approaches were used to 
evaluate for worst-case scenarios, which may overestimate the contaminant concentration in 
the leachate for migration from observed soil concentrations. The important assumptions 
used in the fate and transport analysis and the related limitations of the analysis are as 
follows: 

 The equations used to determine soil adsorption and contaminant retardation are 
based on the assumption that an equilibrium relationship exists between the solid- 
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and solution-phase concentrations, and that the relationship is linear and 
reversible. 

 A number of literature values were used in the analysis. These values depend upon 
the properties of the impacted media and vary from site to site (i.e., organic carbon 
content, hydraulic conductivity, and soil-moisture content). The use of literature 
values is an approximation that may not represent site conditions. 

 This modeling used current soil concentration data between 1999 and 2010, 
collected several years after historical operations were terminated. The modeling 
does not account for constituents that have already leached to groundwater. 

 Groundwater flow and solute transport are not affected by density variations. 

 The maximum concentration values were used as the source term concentrations 
for SESOIL model instead of more realistic average values. 

 The water budget represents an overall average rainwater recharge and assumes an 
even distribution of infiltration in the modeled area. An average water budget 
assumes some areas will have greater or lower recharge based on the heterogeneity 
of the soil and varying topography. 

 The effects of porous media heterogeneity and anisotropy are not addressed in 
these simulations. 

	 The effects of seasonal fluctuations in the depth to water and changes in flow 
directions and gradients were not considered. 

 Groundwater at the site has not been investigated. The hydrogeologic parameters 
are either assumed values or literature values for comparable lithology. 

 The biodegradation rate constants for organic constituents are literature based 
values that may deviate from actual biodegradation rates at the site. Generally, 
greater biodegradation rates will produce lower concentrations. 

6.8 Summary and Conclusions 

Based on soil, sediment, and surface water sampling data collected at ODA1, explosive and 
propellant related compounds, inorganics, SVOCs, and pesticides were identified as SRCs. 
The SRCs found in the surface and subsurface soil samples were used as the primary 
contamination sources in the fate and transport assessment for ODA1.  

Fate and transport analysis indicates that some of these SRCs may leach from soil into the 
groundwater beneath the source. A soil leachability analysis was conducted to determine 
which of the SRCs found in surface and subsurface soils have the potential to leach to 
groundwater, impact the groundwater, and eventually impact Hinkley Creek when the 



  
 

 

 

 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Updated and Revised by USACE, Louisville District 

1 
2 

3 

4 
5 

6 
7 

8 
9 

10 

11 
12 

13 
14 
15 

16 

17 

18 
19 

20 

groundwater discharges to Hinkley Creek. A multistep approach was utilized. First, a three
step screening process was performed that included the following: 

 Identifying SRCs; 

 Comparing the maximum concentration of SRCs with GSSLs to develop initial 
CMCOPCs; and 

 Comparing the maximum concentration of initial CMCOPCs with DAF based 
SSSLs to refine the initial CMCOPCs. 

The refined list of CMCOPCs was then used for the numerical fate and transport modeling 
performed at ODA1. A two-step modeling approach was utilized as follows: 

 Screening the refined CMCOPCs with a travel time leaching analysis; and 

 Evaluating CMCOPCs that remain after the travel time screening using SESOIL to 
develop final CMCOPCs. 

The final list of CMCOPCs that have the potential for impacting groundwater based on a) 
leaching analysis and modeling, and b) detection in soil samples collected from below the 
water table, are listed below: 

 Two explosives and propellants (2,4,6-TNT and 2-amino-4,6-DNT); 

 One SVOC (isophorone); and 

 Ten metals (antimony, arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, silver, and thallium). 
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Figure 6-1. Contaminant Migration Conceptual Model 
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Table 6-1 
Lithology and Depth to Water Measured in Boreholes 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Boring 
ID 

Lithology 
Description 

Depth 
ft bgs 

Depth to Water 
ft bgs 

DA1sb-056 Sand, trace silt 

Sand, silty 

Clay, silty 

0–6 

6–8 

8–16 

~ 6 

DA1sb-055 Sand, silty 

Silt 

Sand 

Clay, silty 

0–6 

6–12 

12–13 

13–16 

~ 6 

DA1sb-057 Sand, trace gravel 

Sand, silty 

Clay, silty 

Sand 

0–1.5 

1.5–8 

8–14.5 

14.5–16 

~ 6 

DA1sb-058 Sand, trace silt and gravel 

Sand 

Clay, silty 

0–4 

4–8 

8–16 

~ 6 

DA1sb-059 Sand and silty sand 

Clay and silty clay 

Sand 

0–8 

8–11 

11–16 

~5 

DA1sb-060 Sand 

Clay, silty 

Silt and sandy silt 

Sand 

0–4 

4–10 

10–14 

14–16 

~5 

DA1sb-061 Sand and silt 

Clay and silty Clay 

Sand 

0–4 

4–10 

10–16 

~5 

DA1sb-062 Sand, silty 

Clay, silty 

Silt 

0–4 

4–8 

8–10.5 

~5 

DA1sb-063 Sand, silty 

Clay, silty 

0–4 

4–8 ~6 

1 
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Table 6-1 (continued)
 
Lithology and Depth to Water Measured in Boreholes 

Open Demolition Area #1 

Ravenna Army Ammunition Plant, Ravenna, Ohio
 

Boring 
ID 

Lithology 
Description 

Depth 
ft bgs 

Depth to Water 
ft bgs 

Silt, sandy 

Clay, silty 

Sand 

8–12 

12–14.5 

14.5–16 

DA1sb-064 Sand, silty 

Clay, silty 

Sand 

0–4 

4–11.5 

11.5–16 

~6 

DA1sb-065 Sand, silty 

Clay, silty 

Sand, silty 

Clay, silty 

Sand 

0–4 

4–8 

8–12 

12–15 

15–16 

~6.5 

DA1sb-066 Sand and sandy silt 

Clay, silty 

Sand, silty 

Sand 

0–4 

4–11.5 

11.5–12 

12–16 

~5 

DA1sb-067 Sand 

Clay, silty 

Sand 

0–4 

4–14.5 

14.5–16 

~4 

DA1sb-068 Sand and sandy silt 

Clay, silty 

Sand 

0–8 

8–13.5 

13.5–16 

~4 

DA1sb-069 Silt, sandy 

Clay, silty 

Clay 

0–8 

8–13.5 

13.5–16 

~6 

DA1sb-070 Sand and silty sand 

Clay, silty 

Sand 

0–8 

8–15.5 

15.5–16 

~5 

DA1sb-071 Sand 

Clay, silty 

Clay 

0–4 

4–9 

9–16 

~5 
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Table 6-1 (continued)  
Lithology and Depth to Water Measured in Boreholes 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio  

Boring 
ID 

Lithology 
Description 

Depth 
ft bgs 

Depth to Water 
ft bgs 

DA1sb-072 Sand 

Clay, silty 

Sand 

0–6 

6–11 

11–16 

~6 

DA1sb-073 Silt, clayey 

Clay, silty 

Sand and silt 

0–1 

1–7 

7–16 

~7 

DA1sb-074 Silt, clayey 

Clay, silty 

Sand, silt 

0–1 

1–7 

7–16 

~7 

DA1sb-075 Silt, clayey 

Clay, silty 

Sand and silt 

0–1 

1–10 

10–16 

~10 

DA1sb-076 Silt, clayey 

Clay, silty 

Gavel, silty 

0–1 

1–11 

11–12 

~11 

DA1sb-077 Silt, clayey 

Clay, silty 

Silt 

Sand, silt 

0–1 

1–7 

7–14 

14–16 

~7 

AOC denotes area of concern.
 

DA1 denotes Open Demolition Area # 1 AOC.
 

ft bgs denotes feet below ground surface.
 

ID denotes identification. 


sb denotes soil boring sample.
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Table 6-2 
Input Parameters Used in Travel Time Analysis 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Parameter Symbol Value Units Notes 

Infiltration rate I 0.31 ft/yr 10 percent of annual precipitation 
from Youngstown WSO AP, Ohio 
weather station 

Soil-water distribution coefficient Kd SRC-
specific 

L/kg See Appendix F, Tables F-6 and 
F-7 

Organic carbon distribution 
coefficient 

Koc SRC-
specific 

L/kg See Appendix F, Tables F-6 and 
F-7 

Fraction organic carbon – surface soil foc 0.0026 unit 
less 

Assumed value, based on data 
from Ramsdell Quarry Landfill 
data 

Fraction organic carbon – subsurface 
soil 

foc 0.0012 unit-
less 

Assumed value, based on data 
from Building 1200 

Water filled soil porosity – surface 
soil 

θw 0.30 unit-
less 

Assumed value, based on lithology 
type 

Bulk density (dry) – surface soil ρb 1.8 Assumed value, based on data 
from Ramsdell Quarry Landfill 

Water filled soil porosity – subsurface 
soil 

θw 0.367 unit-
less 

Assumed value, based on lithology 
type 

Bulk density (dry) – subsurface soil ρb 1.63 Assumed value, based on data 
from Building 1200 

Thickness of leaching zone – surface 
soil 

Th 5 ft Distance between sample collected 
from 0–1 ft bgs and the average 
water table depth of 6 ft bgs 

Thickness of leaching zone – 
subsurface soil 

Th Variable ft See Appendix F, Tables F-6 and 
F-7 

Retardation factor Rf SRC-
specific 

unit-
less 

Calculated in Appendix F, Tables 
F-6 and F-7 using equation in 
Section 6.2.1.2 

Contaminant arrival time Tr SRC-
specific 

yr Calculated in Appendix F, Tables 
F-6 and F-7 using equations above 

1 
2 
3 
4 

ft/yr denotes feet per year. 

ft bgs denotes feet below ground surface. 

L/kg denotes liters per kilogram. 

SRC denotes site-related contaminant. 
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Table 6-3 
Soil Property Input Data Used In Seasonal Soil Compartment Model 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Parameter Symbol Value Units Notes 

Infiltration rate 
(Recharge Rate) 

q 0.09 m/yr 10 percent of 
annual precipitation 
from Youngstown 
WSO AP, Ohio 
weather station 

Intrinsic 
Permeability 

K 1 x 10−9 cm2 Estimated value 
based on lithology 

Application Area Ap 4.05E+0 cm2 Model Calculated 
value 

Disconnectedness 
Index 

c 3.7 unit-less Model Calculated 
value 

Fraction organic 
carbon 

foc 0.0012 unit-less Assumed value, 
based on 
comparable data 
from Building 1200 
geotech sample 

Water filled soil 
porosity  

θw 0.367 unit-less Assumed value, 
based on lithology 
type 

Freunlich Equation 
Exponent 

n 0.5 unit-less Model Calculated 
value 

Effective porosity θe 0.30 unit-less Assumed value, 
based on lithology 
type 

Bulk density (dry) – 
subsurface soil 

ρb 1.63 kg/L Assumed value, 
based on data from 
Building 1200 

Thickness of 
leaching zone 

Th Variable ft See Appendix Table 
F-10 

Vadose Zone 
Thickness 

Vz 5–6 ft ft From boring logs 

1 
2 
3 
4 
5 

cm2 denotes square centimeters. 


ft denotes feet. 


kg/L denotes kilograms per liter.
 

m/yr denotes meters per year. 


Youngstown WSO AP denotes Youngstown Weather Service Office – Airport Station.
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 CMCOPC 
based on travel 
time less than 

 1,000 years 

 Maximum 
Leachate 

Concentration 
 (mg/L) 

Time 
 (days) 

 Maximum 
Groundwater 
Concentration 

 (mg/L) 
Time 

 (years) 
MCL/RBC 

 (mg/L) 
Final 

 CMCOPC 

 Explosives and Propellants 

2,4,6
 Trinitrotoluene  1.54  7,305  1.50  20  0.018  Yes 

2-Amino-4,6
 Dinitrotoluene  0.59  1,461  0.57 4  0.073  Yes 

 Inorganics 

 Copper 0.00   NA 0.00   NA  1,300  No 

 

 

 

 

 

Table 6-4 
Summary of Seasonal Soil Compartment Modeling Results 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

1 
2 
3 
4 
5 
6 
7 

The Final CMCOPC was identified comparing predicted maximum leachate concentration to MCL/RBC. A constituent is a CMCOPC 
if its predicted leachate concentration is greater than its MCL/RBC within 1,000 years. 

CMCOPC denotes contaminant migration chemical of potential concern. 

MCL denotes maximum concentration level. 

mg/L denotes milligrams per liter. 

NA denotes not applicable. 

RBC denotes risk-based concentration. 
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7.0 HUMAN HEALTH RISK ASSESSMENT 

The purpose of this HHRA is to document whether concentrations of chemicals remaining on 
the AOC may pose a risk to current or future site receptors, and to identify if any site 
conditions need to be addressed in an FS. This human health risk assessment has been 
revised and updated per requirements in the Risk Assessment Technical Memo (February 
2014). This risk assessment follows the streamlined approach to risk decision-making, as 
described in the FWCUG Report (SAIC, 2010) but also includes the USEPA's November 
2015 Regional Screening Levels (RSLs). The values are used in lieu of updating the 
Residential FWCUGs. The Risk Assessment Technical Memo states that the FWCUGs 
should be updated for all new documents. Since the Risk Assessment Technical Memo 
allows the use of the most current Residential RSL if a FWCUG is not available, the RSLs 
were used in this risk assessment as the risk criteria for all chemicals. Updated FWCUGs 
were not available at the time of this revision. The Risk Assessment Technical Memo 
identifies two other Land Uses that should be evaluated in the RI if the Unrestricted 
(Residential) Land Use is not obtained. These two Land Uses: Commercial/Industrial Land 
and the Military Training Land Use, are not included in this RI since the Unrestricted 
(Residential) Land Use was achieved. The Residential RSLs have been a part of the risk 
assessment process since the development of the FWCUGs. The use of the RSLs follow the 
same process as that developed for the FWCUGs. 

The Position Paper for the Application and Use of FWCUGs (USACE, 2012), describes the 
use of FWCUGs/RSLs in the following steps: 

 Identify COPCs for the site by comparing site concentrations to soil background 
concentrations, eliminating essential nutrients, and comparing site concentrations 
to FWCUGs and RSLs.  

 Identify COCs by comparing site concentrations to specific FWCUGs and RSLs, 
and using a “sum of ratios” approach to account for cumulative effects from 
exposure to multiple chemicals. This method sums the ratios of site concentration 
to the FWCUG and RSL for all COPCs. A sum of ratios greater than one 
represents an unacceptable risk, and cancer and noncancer effects are considered 
separately. 

More details on this approach and its application at this site are provided in the following 
sections. 
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7.1 Data Considered in the HHRA 

As described in Section 2.2, ODA1 covers approximately six acres and is located in the 
southwestern portion of the former RVAAP/Camp Ravenna, north of Hinkley Creek, located 
within the southern portion of the NTA. It consisted of an oval OB/OD area, which was 
surrounded by a 25 ft. wide by 1.5 ft. tall earthen berm, and a plane storage area located on 
the south side of the site (Figure 2-2). Currently, the AOC occupies an open, gently sloping 
parcel of land that is bounded to the south, east, and west by woodlands. The berms around 
the OB/OD area are essentially removed and a low area immediately south and east of the 
former berm collects runoff during rainfall events.  

Section 2.4 describes the previous investigations conducted at ODA1. The inclusion or 
exclusion of these data in the risk assessment is described below: 

 USACHPPM Relative Risk Site Evaluation (USACHPPM, 1996)—Due to the 
limited nature and age of this data (three surface soil samples), they are not 
included in the risk assessment. In addition, a more comprehensive soil sampling 
program was conducted in the Phase I and later sampling events.  

 Water Quality Surveillance Program (USATHMA, 1980–1992)—Due to the 
limited nature and age of this data as discussed in Section 2.4.2, it was not 
included in the risk assessment. In addition, surface water has been sampled more 
recently. The Final Facility-Wide Biological and Water Quality Study 2003 
(USACE, 2005b) presented the findings of additional surface water sampling.  

 Phase I RI (SAIC, 2001a)—The Phase I RI was a comprehensive assessment of 
ODA1. As a result, most data collected during this assessment was included in the 
risk assessment. All soil samples collected during this investigation were discrete 
samples. Data excluded are soil samples for which the sample location was 
subsequently removed in the IRA and data results that were rejected based on data 
validation (see Section 5.1.2). All other soil data were included in this risk 
assessment. Groundwater data were not considered, as groundwater is being 
addressed in a facility-wide evaluation. Surface water and sediment were not 
considered as these media have already been eliminated as being of concern, as 
discussed in Section 2.4.3.1. 

 MEC Debris Removal and IRA—As described in Section 2.4.4, this removal 
action consisted of the excavation and disposal of MEC/MD to a depth of 4 ft. bgs. 
Sixteen grids were identified and sampled at the completion of the excavation. 
Samples were composite samples from 4 areas of the base of 50 ft. by 50 ft. grids. 
While these samples were not true multi-incremental samples, they were intended 
to represent the area of the base of each grid. Therefore, these data were 
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considered as multi-incremental samples for the purposes of this evaluation. These 
data were included in the risk assessment unless data results were rejected based 
on data validation (see Section 5.1.2).  

 RI Sampling (Section 4.0)—As described in Section 4.0, soil sampling was 
conducted in the Phase II RI to fill data gaps identified in the DQO Report 
(Shaw, 2009a). Surface soil samples were ISM samples taken from the 0–1 ft. bgs 
interval. The subsurface samples were collected at 4-ft intervals using the 
modified ISM sampling approach were not included in this risk assessment. In 
general, 30 increments of soil were collected from the soil column for each 4-ft 
interval to generate a modified ISM sample. Even though these samples consisted 
of 30 increments, they are still representative of a 4-ft interval. Therefore, they are 
more similar to subsurface borings collected during the Phase I RI (SAIC, 2001a) 
and would be considered as discrete samples if the Commercial/Industrial and 
Military Training land uses are evaluated. 

Samples included in the RI data sets are provided in Tables 7-1 and 7-2. Sample lists are 
included for four depth intervals to account for the different intervals used to evaluate the 
different receptors, is discussed below. Also, discrete and ISM samples are distinguished on 
these tables, as these two types of samples are considered separately in the risk assessment 
and not combined. This risk assessment only evaluates and discusses potential risk for the 
Residential Receptors. 

7.2 COPC Identification 

The data for this RI was evaluated in accordance with the initial evaluation step presented in 
the Position Paper (USACE, 2012) to further establish COPCs and characterize source areas 
of contamination. The process to identify COPCs at the former RVAAP/Camp Ravenna is 
presented on Figure 5-1 but this process is what was used to determine which chemicals 
would have a FWCUG developed for them rather than the exact process to identify site
specific COPCs. The process to identify COPCs begins with the list of chemicals identified 
as SRCs. The SRCs were evaluated as described in Steps 1 through 3 below. Since identified 
in Section 5, the initial evaluation of data to identify SRCs is not repeated in this revised 
human health risk assessment since the SRC determination process has not changed since the 
original risk assessment was completed by Shaw. This evaluation process for SRCs and then 
COPCs consists of the following progression: 

1. The concentrations of detected inorganics were compared to the soil background 
values in the FWCUG Report (SAIC, 2010) and the results of the geophysical 
evaluation. An inorganic was retained as a SRC if its maximum concentration 
detected was greater than its respective background value. 
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2. Chemicals identified as essential nutrients (i.e., calcium, chloride, iodine, iron, 
magnesium, potassium, phosphorus, and sodium) were screened out as long as they 
are: (1) present at low concentrations (i.e., only slightly elevated above naturally 
occurring levels), and (2) toxic at very high doses (i.e., much higher than those that 
could be associated with contact at an AOC. 

3. Chemicals meeting the less than 5 percent detected rule (i.e., frequency of detection) 
can be screened out; however, in order for this to occur, the chemical must have a 
statistically valid data set with a sample size of at least 20. No chemicals were 
screened out based on frequency of detection in this evaluation. 

4. To establish COPCs, all chemicals (SRCs) that were not eliminated to this point were 
evaluated using the following process with revisions as required in the Risk 
Assessment Technical Memo: 

 The Risk Assessment Technical Memo requires that new risk assessments use 
updated FWCUGs and also use the most current RSLs for those chemicals 
lacking a FWCUG. Rather than update the FWCUGs at this time, the 
November 2015 values for the Residential Receptor for the Unrestricted 
(Residential) Land Use and the Industrial RSLs were used. The November 
2015 Residential RSLs are provided and used as the determining factor to 
identify COPCS and COCs. This is a reasonable approach since the current 
guidance allows for the use of Residential RSLs if there is no FWCUGs 
developed for a particular chemical. If neither the FWCUG nor the RSL was 
available, then a site-specific cleanup goal was developed or another 
approach, such as the use of an FWCUG or RSL from a surrogate chemical, 
was used. The use of such alternative values is documented in this evaluation.  

 The RSL and FWCUGs at the 1 × 10−6 cancer risk level and noncarcinogenic 
risk HQ using the 0.1 risk value for each of the receptors were selected.  

 A comparison of the selected RSL and FWCUG to the exposure point 
concentration (EPC) was completed. The EPC was the maximum value 
detected for each chemical.  

 The chemical was retained as a COPC if the EPC exceeds the Residential 
RSL for either one of the 1 × 10−6 carcinogenic value and the noncarcinogenic 
HQ using the 0.1 risk value. 

Using the data described in the previous section, COPCs were identified for the Residential 
Receptor. The COPCs were determined for the Residential Receptor for expected depth of 
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exposure and because discrete and ISM samples were considered separately, the COPC 
identification was completed for the following data sets: 

 Residential Receptor – Surface Soil (0–1 ft. bgs): ISM Samples (Table 7-3); 

 Residential Receptor – Surface Soil (0–1 ft. bgs): Discrete Samples (Table 7-4); 

 Residential Receptor – Subsurface Soil (1–13 ft. bgs): ISM Samples (Table 7-5); 

 Residential Receptor – Subsurface Soil (1–13 ft. bgs): Discrete Samples 
(Table 7-6); 

Tables 7-3 through 7-6, referenced in the above bullets, provide the frequency and percent 
detection of each chemical. The minimum and maximum detected concentrations are 
provided as well as the location of the maximum detection and the range of reporting limits. 
The mean concentration is also provided, based on an assumed value of one-half the 
reporting limit for nondetect results. The applicable BSV is provided, taken from SAIC 
(2010) and USACE (2001), and as discussed in Section 5.1.3.2. The above tables also 
include a column identifying whether the chemical was identified as an SRC, based on 
consideration of the background screening and consideration as an essential nutrient (Section 
5.1.3.3). 

Tables 7-3 through 7-6 also include the applicable RSLs for the Residential Receptor for the 
relevant depth interval. The RSL values are those from the USEPA's website 
(http://www.epa.gov/risk/risk-based-screening-table-generic-tables) for the November 2015 
tables. As recommended by USACE (2012), the carcinogenic RSL is based on a cancer risk 
of 10−6 (1 in 1 million), and the noncarcinogenic RSL is based on an HQ of 0.1. The RSLs 
are based on the lower of values derived considering a cancer risk of 10−6 and noncancer 
hazard considering an HQ of 1. The RSLs derived based on noncancer risk were adjusted to 
an HQ of 0.1 in order to be consistent with the noncancer RSLs. However, the RSL for lead 
was not adjusted in this manner, since it was not derived using the HQ approach. The RSL 
for lead in soil is based on the value recommended by EPA as generally safe for residential 
settings (EPA, 2010).  

In some cases, RSLs were not available for the detected chemical, and values for a closely 
related compound are used. All such substitutions are noted in the tables.  

The COPCs are identified by comparing the maximum detected concentration to the 
applicable screening criteria. Substances that are considered SRCs, and for which the 
maximum concentration is greater than the RSL are considered COPCs.  

COPCs for each receptor and depth interval are identified in Tables 7-3 through 7-6 and 
summarized in Table 7-7. 
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7.2.1 COPCs in Surface Soil 
The results from the evaluation of COPCs in surface soil for the Residential Receptor is 
provided in Tables 7-3 and 7-4, Surface soil for the Residential Receptor is defined as the 0– 
1 ft bgs interval. Two COPCs, cobalt and thallium, were identified in the surface soil for the 
Residential Receptor based on the ISM data. The cobalt was detected in all five of the ISM 
surface soil samples but was less than the BSV in all but one sample. In the sample identified 
as DA1SS-053, the maximum detected concentration was detected at a concentration greater 
than the BSV and above the screening value (Table 7-3). Thallium was detected in 4 of the 5 
ISM samples. All concentrations were less than the BSV except in DA1SS-050 where the 
maximum concentration was detected and was greater than risk screening criteria.  

Cobalt was the only COPC identified in the surface soil for the Residential Receptor based 
on the discrete data. Cobalt was detected in all 18 discrete surface soil samples but most 
results were less than the BSV. The maximum concentration of cobalt detected in the 
discrete surface soil sample identified as DA1-018 (Table 7-4).  

7.2.2 COPCs in Subsurface Soil 
The evaluation of COPCs in subsurface soil for the Residential Receptor is provided in 
Tables 7-5 and 7-6, subsurface soil for the Residential Receptor is defined as the 1–13 ft. bgs 
interval. No COPCs were identified for the Residential Receptor in the modified ISM 
samples for subsurface soil (Table7-5. As shown in Table 7-2, the samples included for this 
depth interval were composite samples taken from the base of the grids excavated during the 
IRA. 

Several COPCs were identified in subsurface soil for the Residential Receptor based on the 
discrete samples (Table 7-6). They are aluminum, antimony, arsenic, cadmium, copper, lead, 
silver, and thallium.  

7.3 COC Evaluation 

The COCs were identified through additional screening of the COPCs identified in 
Section 7.2 and summarized per media in Table 7-7. The COCs are chemicals that may be 
addressed in an FS following the RI stage of the CERCLA process, if the Weight-of
Evidence evaluation indicates these chemicals are true COCs The determination of COCs 
was conducted in accordance with USACE (2012) and modified to reflect changes in the 
Risk Assessment Technical Memo as follows: 

1. The Residential RSLs for the Residential Receptor were selected using the 1 × 10−5 

carcinogenic value and noncarcinogenic risk value at an HQ of 1 for each COPC 
previously identified. 
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2.  All carcinogenic and noncarcinogenic risk values for all receptors and all critical 
effect and target organ for each of the noncarcinogenic risk values are reported.  

3.  A comparison of the RSLs to the appropriate EPC was conducted. The EPC was the 
ISM (maximum concentrations detected) result for ISM sampling. The EPC for  
discrete samples were based on the 95 percent upper confidence limit (UCL) on the  
mean or the maximum detected result for discrete samples, whichever was lowest. If  
the 95 percent UCL could not be calculated, the maximum concentration was used as 
the EPC. 

4.  For carcinogens and noncarcinogens, the EPCs were compared to the target risk 
RSLs using the Sum or Ratios (SOR) method presented in the Position Paper 
(USACE, 2012). 

5.  The chemical was retained as a COC if: (1) the EPC exceeds the Residential RSL for 
the Unrestricted (Residential) Land Use for either one of the 1 × 10−5 carcinogenic 
value and the noncarcinogenic risk value termed HQ using the 1.0 risk value, and/or 
(2) the Sum of Ratios for all carcinogens or all noncarcinogens that may affect the 
same organ are greater than 1 and the chemical contributes at least 5 percent to the 
sum.   

The use of the SORs approach is intended to account for additive effects from exposure to  
multiple chemicals that can cause the same effect (i.e., cancer) or affect the same target  
organ. Each of these steps is discussed in more detail below. 

7.3.1  RSL Identification 
As stated previously, the November 2015 version of the Residential RSLs are used to assess 
the Unrestricted (Residential) Land Use. As described in Section 3.7.1, the OHARNG 
projected future land use for the AOC is as an Operational Range.  

The determination of COCs in this risk assessment follows requirements of the Risk 
Assessment Technical Memo. Since the FWCUGs are not currently updated and this is a new 
screening, the Residential RSLs were used for the Resident Receptor. The Unrestricted  
(Residential) Land Use is also required by the CERCLA process and is outlined in the  
FWHHRAM (USACE, 2005a). 

The RSLs selected are those based on a 10−5 (1 in 100,000) excess cancer risk for 
carcinogenic effects, and an HQ of 1 for noncarcinogenic effects. The RSLs for the identified 
COCs are provided in Tables 7-7 and 7-8. 
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7.3.2 EPC Development 
As discussed above, COPCs in ISM and discrete samples are evaluated separately. The 
surface soil samples (0–1 ft. bgs) were true ISM samples. However, even though the 
subsurface soil samples were collected as modified ISM (as directed by Louisville USACE), 
they can only be evaluated as discrete since they only represent a single location. Therefore, 
the surface soil samples were evaluated as ISM and the subsurface soil samples were 
evaluated as discrete. The ISM and discrete (modified ISM) samples were not averaged or 
combined together. 

For the ISM samples, the maximum concentration for each relevant depth interval is used as 
the EPC because these samples represent an average concentration over the area sampled. 
Therefore, additional statistical evaluation of these samples is not appropriate. For the 
discrete samples, the lower of the maximum and the 95 percent UCL on the mean is used as 
the EPC. The 95 percent UCLs were derived for COPCs using results for all discrete samples 
identified in Tables 7-1 through 7-2. They were calculated using ProUCL Version 4.00.04, 
which is a software package developed by EPA designed to calculate various statistical 
measures, including UCL. It contains several parametric, nonparametric, and bootstrap 
methods for calculating UCL, and some methods are capable of handling nondetect results, 
including multiple detection limits. The data sets for UCL derivation include detected and 
nondetect results. The nondetect results are included as such, with the reporting limit. The 
ProUCL outputs are provided in Appendix G. The recommended 95 percent UCL values are 
used as the EPC; if more than one value is recommended, the greatest value was selected. 
The EPCs used are provided in Tables 7-7 and 7-8. 

7.3.3 Comparison of EPCs to RSLs 
As described in USACE (2012), EPCs are compared to the applicable FWCUGs (RSLs) for 
cancer and noncancer effects through the development of a ratio. These ratios are summed to 
account for potential cumulative effects. These ratios and sums are shown in Tables 7-7 and 
7-8. For noncancer effects, the ratios are summed for target organs, which are shown for each 
COPC as reported in SAIC (2010). A COPC is identified as a COC if the following 
conditions are met: 

 The cancer or noncancer ratio for a given COPC is greater than 1; or  

 The sum of the ratios for cancer or noncancer effects for any target organ is greater 
than 1, and the COPC contributes more than 5 percent to the sum. 

Tables 7-7 and 7-8 identify COPCs that have been identified as potential COCs and the 
justification for the decision. 
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7.3.4 COCs in Surface Soil 
The evaluation of COCs in surface soil in both the ISM and the discrete results for the 
Residential Farmer is provided in Table 7-7. Surface soil for the Residential Farmer is 
defined as the 0–1 ft. bgs interval. Only cobalt and thallium were identified as COPCs for the 
Residential Receptor in surface soil based on the ISM data. As shown in Table 7-7, these 
chemicals were not identified as COCs based on their individual HQs and the ratios of the 
maximum EPC (maximum concentration detected) for the ISM samples to the applicable 
RSLs. Neither are considered carcinogens from oral ingestion of soil and the noncancer 
effects per target organ were less than one, since there was only one chemical per effect. 
Only cobalt was identified as a COPC in the surface soil for the Resident Receptor based on 
the maximum discrete concentrations detected (Table 7-4). Since this HQ was less than one 
and there is only one chemical, the calculation of the SORs is not needed. Therefore, no 
COCs were identified for the Resident Receptor in the surface soil either from ISM or 
discrete data for the 0-1 foot depth  

7.3.5 COCs in Subsurface Soil 
The evaluation of COCs in subsurface soil for the Residential Receptor for is provided in 
Table 7--8. Subsurface soil for the Residential Farmer is defined as the 1–13 ft. bgs interval. 
Eight COPCs were identified in subsurface soil for the Residential Farmer based on the 
discrete samples. These are aluminum, antimony, arsenic, cadmium, copper, lead, silver, and 
thallium. None of these were identified as COCs. Since the ratios of the EPC to the 
noncancer Residential RSLs was less than 1 and the SOR for the effect to specific target 
organs were less than 1 

7.4 Uncertainty Assessment 

There are various sources of uncertainty in the assessment of exposure and risk that are 
common to all risk assessments. These general sources of uncertainty are not described here, 
however, those specific to this assessment are discussed in the following sections. These 
uncertainties generally relate to sampling considerations, the determination of EPCs, and the 
selection of appropriate exposure parameters for a given receptor. There are numerous 
uncertainties related to the RSLs, including exposure assumptions and toxicity values. These 
uncertainties are inherent to the use of these values, and will be similar for all assessments 
using them. Therefore, these uncertainties are not discussed here unless there is a particular 
issue relevant to this evaluation. 

Uncertainty can arise from sampling techniques or approaches. In this assessment surface 
soil was sampled using ISM techniques. These techniques provide a good representation of 
average concentrations over the area sampled. While it may not identify small areas of 
greater concentrations, this approach is useful for estimating exposure, which is expected to 
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occur over an area and not discrete locations. Sampling of subsurface soil was conducted 
using discrete sampling techniques. As a result, there is more variability in these results. 
However, if sample numbers are sufficient, 95 percent UCLs on the mean can be calculated 
to provide an upper limit on the mean concentration for use in exposure assessment, thus 
limiting the uncertainty associated with this sampling technique. Some of the historic data 
were composite samples taken from the base of excavated areas. Because the composite 
samples were intended to represent an area, they were considered as ISM samples in this 
evaluation. This consideration represents an uncertainty to the risk assessment, however, 
since maximum concentrations are used as EPCs for ISM samples, this assumption should 
not result in the underestimation of risk.  

The identification of COPCs and COCs is based on the identification of SRCs. The 
identification of SRCs is largely based on site-specific background concentrations. As shown 
in Table 7-6, a number of metals were identified as COPCs. The identification of these 
metals as SRCs in some cases is based on small differences in maximum concentrations 
compared to background. This comparison is subject to uncertainties in both the site data and 
background data sets. No metals were identified as COCs because EPCs were less than either 
RSLs (risk criteria) or BSVs. 

The evaluation of chromium in this assessment is based on the background information 
(from development of the FWCUGs for trivalent chromium). This assumption was made 
since samples of soil were analyzed for hexavalent chromium, and it was not detected in any 
sample. Therefore, this assumption represents a minor uncertainty to the risk assessment. 

The generic Residential RSLs were used as the screening values for the Resident Receptor 
rather than the site-specific and chemical-specific FWCUGs. This provides a conservative 
evaluation, since RSLs are based on residential exposure and generic values. In some cases, 
if no RSLs were available, screening values for closely related chemicals were used. This 
assumption represents an uncertainty to the risk assessment, although concentrations of most 
substances without Final FWCUGs or RSLs were quite low. In addition, the chemicals for 
which there was an FWCUG developed were the ones that had been detected in previously 
completed investigations on the former RVAAP/Camp Ravenna. Since RSLs were used for 
this human health risk assessment rather than FWCUGs, it is likely that many chemicals 
were identified as RSLs that are not an SRC from a facility-wide perspective. 

The selection of the maximum detected concentration as the EPC for the ISM samples 
provides a conservative evaluation of potential exposures in the area. For discrete samples, 
the 95 percent UCL of the mean is used as the EPC for COC identification unless it is greater 
than the maximum concentration. There is uncertainty associated with the calculation and 
selection of the 95 percent UCL. In some cases, the 95 percent UCL on data sets skewed by a 
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few high values are more uncertain. However, the UCLs recommended in this circumstance 
are conservative to reflect the uncertainty.  

The selection of receptors also represents an uncertainty to the risk assessment. However, the 
Residential Receptor is assumed to be a future receptor in both the COPC and COC 
evaluations, representing a conservative evaluation of possible future exposures. Therefore, 
risks are not expected to be underestimated for other future uses. 
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Sample Location Sample Number  Sample Date 
Depth of Sample  

 (ft. bgs)  Analyses 

 Discrete Surface Soil 
DA1-002 DA10003 19-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-003 DA10005 19-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-004 DA10007 19-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-008 DA10015 20-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-009 DA10017 20-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-011 DA10021 20-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-014 DA10029 21-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-015 DA10032 21-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-016 DA10036 21-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-017 DA10039 21-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-018 DA10042 22-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-019 DA10045 22-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-028 DA10073 26-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-031 DA10082 26-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-032 DA10085 27-Oct-99 0 - 1   Exp, Gen Chem, Metals 
DA1-036 DA10097 2-Nov-99 0 - 1  Exp, Gen Chem, Metals  
DA1-037 DA10100 2-Nov-99 0 - 1  Exp, Gen Chem, Metals  
DA1-039 DA10106 2-Nov-99 0 - 1  Exp, Gen Chem, Metals  
DA1SS-052D DA1SS-052D-0201-SO 27-Sep-10 0 - 1 Gen Chem, VOCs 
ISM Surface Soil 

 DA1SS-050M  DA1SS-050M-0201-SO  27-Sep-10  0 -  1  Exp, Gen Chem, Metals 
 DA1SS-051M  DA1SS-051M-0201-SO  27-Sep-10  0 -  1  Exp, Gen Chem, Metals 
 DA1SS-052M  DA1SS-052M-0201-SO  27-Sep-10  0 -  1 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
 DA1SS-053M  DA1SS-053M-0201-SO  10-Nov-10  0 -  1  Exp, Gen Chem, Metals 

 DA1SS-054M  DA1SS-054M-0201-SO  10-Nov-10  0 -  1  Exp, Gen Chem, Metals 
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Table 7-1 
Surface Soil (0–1 ft. bgs) Human Health Risk Assessment Data Set for Residential Land Use 
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Table 7-1 (continued) 

urface Soil (0–1 ft. bgs) Human Health Risk Assessment Data Set for Residential Land Use 

ft. bgs denotes feet below ground surface. 

D denotes discrete sample. 

DA1 denotes Open Demolition Area # 1 area of concern. 

Exp denotes explosives. 

Gen Chem denotes General Chemistry. 

ISM denotes incremental sampling method. 

M denotes multi-incremental sample. 

PCB denotes polychlorinated biphenyl. 

Pest denotes pesticides. 

SO denotes soil sample. 

SS denotes surface soil. 

SVOC denotes semivolatile organic compound. 

VOC denotes volatile organic compound. 
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Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

Discrete Subsurface Soil 

DA1SB-055 DA1SB-055M-0001-SO 22-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-055 DA1SB-055M-0002-SO 22-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-055 DA1SB-055M-0003-SO 22-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-056 DA1SB-056M-0001-SO 22-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-056 DA1SB-056M-0002-SO 22-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-056 DA1SB-056M-0003-SO 22-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-056 DA1SB-056M-0004-SO 22-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-057 DA1SB-057M-0201-SO 23-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-057 DA1SB-057M-0202-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-057 DA1SB-057M-0203-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-057 DA1SB-057M-0204-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-058 DA1SB-058M-0201-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-058 DA1SB-058M-0202-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-058 DA1SB-058M-0203-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-059 DA1SB-059D-0201-SO 23-Sep-10 5 - 8 Gen Chem, VOCs 
DA1SB-059 DA1SB-059M-0201-SO 23-Sep-10 5 - 8 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-059 DA1SB-059M-0202-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-059 DA1SB-059M-0203-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-060 DA1SB-060M-0201-SO 23-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-060 DA1SB-060M-0202-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-060 DA1SB-060M-0203-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-060 DA1SB-060M-0204-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-061 DA1SB-061M-0201-SO 23-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-061 DA1SB-061M-0202-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-061 DA1SB-061M-0203-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-061 DA1SB-061M-0204-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 



Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

DA1SB-062 DA1SB-062M-0201-SO 23-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-062 DA1SB-062M-0202-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-062 DA1SB-062M-0203-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-062 DA1SB-062M-0204-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-063 DA1SB-063M-0201-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-063 DA1SB-063M-0202-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-063 DA1SB-063M-0203-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-064 DA1SB-064D-0201-SO 23-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-064 DA1SB-064M-0201-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-064 DA1SB-064M-0202-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-064 DA1SB-064M-0203-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-065 DA1SB-065M-0201-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-065 DA1SB-065M-0202-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-065 DA1SB-065M-0203-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-066 DA1SB-066M-0201-SO 23-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-066 DA1SB-066M-0202-SO 23-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-066 DA1SB-066M-0203-SO 23-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-066 DA1SB-066M-0204-SO 23-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-067 DA1SB-067D-0201-SO 24-Sep-10 2 - 4 Gen Chem, VOCs 
DA1SB-067 DA1SB-067D-0202-SO 24-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-067 DA1SB-067D-0203-SO 24-Sep-10 8 - 12 Gen Chem, VOCs 
DA1SB-067 DA1SB-067D-0204-SO 24-Sep-10 12 - 16 Gen Chem, VOCs 
DA1SB-067 DA1SB-067M-0201-SO 24-Sep-10 2 - 4 Exp, Gen Chem, Metals 
DA1SB-067 DA1SB-067M-0202-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-067 DA1SB-067M-0203-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-067 DA1SB-067M-0204-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-068 DA1SB-068D-0201-SO 24-Sep-10 1 - 4 Gen Chem, VOCs 



Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

DA1SB-068 DA1SB-068D-0202-SO 24-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-068 DA1SB-068D-0203-SO 24-Sep-10 8 - 12 Gen Chem, VOCs 
DA1SB-068 DA1SB-068D-0204-SO 24-Sep-10 12 - 16 Gen Chem, VOCs 
DA1SB-068 DA1SB-068M-0201-SO 24-Sep-10 1 - 4 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-068 DA1SB-068M-0202-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-068 DA1SB-068M-0203-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-068 DA1SB-068M-0204-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-069 DA1SB-069D-0201-SO 24-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-069 DA1SB-069D-0202-SO 24-Sep-10 8 - 12 Gen Chem, VOCs 
DA1SB-069 DA1SB-069D-0203-SO 24-Sep-10 12 - 16 Gen Chem, VOCs 
DA1SB-069 DA1SB-069M-0201-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-069 DA1SB-069M-0202-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-069 DA1SB-069M-0203-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-070 DA1SB-070D-0201-SO 24-Sep-10 1 - 4 Gen Chem, VOCs 
DA1SB-070 DA1SB-070D-0202-SO 24-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-070 DA1SB-070D-0203-SO 24-Sep-10 8 - 12 Gen Chem, VOCs 
DA1SB-070 DA1SB-070M-0201-SO 24-Sep-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-070 DA1SB-070M-0202-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-070 DA1SB-070M-0203-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-070 DA1SB-070M-0204-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-071 DA1SB-071D-0201-SO 24-Sep-10 4 - 8 Gen Chem, VOCs 
DA1SB-071 DA1SB-071M-0201-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-071 DA1SB-071M-0202-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-071 DA1SB-071M-0203-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-072 DA1SB-072M-0201-SO 24-Sep-10 2 - 4 Exp, Gen Chem, Metals, SVOCs 
DA1SB-072 DA1SB-072M-0202-SO 24-Sep-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-072 DA1SB-072M-0203-SO 24-Sep-10 8 - 12 Exp, Gen Chem, Metals 



Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

DA1SB-072 DA1SB-072M-0204-SO 24-Sep-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-073 DA1SB-073D-0201-SO 10-Nov-10 1 - 4 Gen Chem, VOCs 
DA1SB-073 DA1SB-073M-0201-SO 10-Nov-10 1 - 4 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-073 DA1SB-073M-0202-SO 10-Nov-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-073 DA1SB-073M-0203-SO 10-Nov-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-073 DA1SB-073M-0204-SO 10-Nov-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-074 DA1SB-074D-0203-SO 10-Nov-10 8 - 12 Gen Chem, VOCs 
DA1SB-074 DA1SB-074M-0201-SO 10-Nov-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-074 DA1SB-074M-0202-SO 10-Nov-10 4 - 8 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs 
DA1SB-074 DA1SB-074M-0203-SO 10-Nov-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-074 DA1SB-074M-0204-SO 10-Nov-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-075 DA1SB-075M-0201-SO 10-Nov-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-075 DA1SB-075M-0202-SO 10-Nov-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-075 DA1SB-075M-0203-SO 10-Nov-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-075 DA1SB-075M-0204-SO 10-Nov-10 12 - 16 Exp, Gen Chem, Metals 
DA1SB-076 DA1SB-076M-0201-SO 10-Nov-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-076 DA1SB-076M-0202-SO 10-Nov-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-076 DA1SB-076M-0203-SO 10-Nov-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-077 DA1SB-077M-0201-SO 10-Nov-10 1 - 4 Exp, Gen Chem, Metals 
DA1SB-077 DA1SB-077M-0202-SO 10-Nov-10 4 - 8 Exp, Gen Chem, Metals 
DA1SB-077 DA1SB-077M-0203-SO 10-Nov-10 8 - 12 Exp, Gen Chem, Metals 
DA1SB-077 DA1SB-077M-0204-SO 10-Nov-10 12 - 16 Exp, Gen Chem, Metals 
DA1-002 DA1so-002-0004-SO 19-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-003 DA1so-003-0006-SO 19-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-014 DA1so-014-0030-SO 21-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-014 DA1so-014-0031-SO 21-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-015 DA1so-015-0033-SO 21-Oct-99 1 - 3 Exp, Gen Chem, Metals 



Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

DA1-015 DA1so-015-0034-SO 21-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-016 DA1so-016-0037-SO 21-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-016 DA1so-016-0038-SO 21-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-017 DA1so-017-0040-SO 21-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-017 DA1so-017-0041-SO 21-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-018 DA1so-018-0043-SO 22-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-018 DA1so-018-0044-SO 22-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-018 DA1so-018-0160-SO 22-Oct-99 6 - 8 Exp, Gen Chem, Metals 
DA1-019 DA1so-019-0046-SO 22-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-019 DA1so-019-0047-SO 22-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-019 DA1so-019-0161-SO 22-Oct-99 6 - 8 Exp, Gen Chem, Metals 
DA1-020 DA1so-020-0162-SO 22-Oct-99 6 - 8 Exp, Gen Chem, Metals 
DA1-026 DA1so-026-0067-SO 25-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-026 DA1so-026-0068-SO 25-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-027 DA1so-027-0070-SO 20-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-027 DA1so-027-0071-SO 20-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-028 DA1so-028-0074-SO 26-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-028 DA1so-028-0075-SO 26-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-030 DA1so-030-0080-SO 26-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-031 DA1so-031-0083-SO 26-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-031 DA1so-031-0084-SO 26-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-032 DA1so-032-0086-SO 27-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-032 DA1so-032-0087-SO 27-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-033 DA1so-033-0089-SO 27-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-033 DA1so-033-0090-SO 27-Oct-99 3 - 5 Exp, Gen Chem, Metals 
DA1-034 DA1so-034-0092-SO 27-Oct-99 1 - 3 Exp, Gen Chem, Metals 
DA1-034 DA1so-034-0093-SO 27-Oct-99 3 - 5 Exp, Gen Chem, Metals 



Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

DA1-035 DA1so-035-0095-SO 1-Nov-99 1 - 3 Exp, Gen Chem, Metals 
DA1-035 DA1so-035-0096-SO 1-Nov-99 3 - 5 Exp, Gen Chem, Metals 
DA1-036 DA1so-036-0098-SO 2-Nov-99 1 - 3 Exp, Gen Chem, Metals 
DA1-036 DA1so-036-0099-SO 2-Nov-99 3 - 5 Exp, Gen Chem, Metals 
DA1-037 DA1so-037-0101-SO 2-Nov-99 1 - 3 Exp, Gen Chem, Metals 
DA1-037 DA1so-037-0102-SO 2-Nov-99 3 - 5 Exp, Gen Chem, Metals 
DA1-039 DA1so-039-0107-SO 2-Nov-99 1 - 3 Exp, Gen Chem, Metals 
DA1-039 DA1so-039-0108-SO 2-Nov-99 3 - 5 Exp, Gen Chem, Metals 
DA1-041 DA1so-041-0164-SO 3-Nov-99 6 - 8 Exp, Gen Chem, Metals 
DA1-042 DA1so-042-0165-SO 3-Nov-99 6 - 8 Exp, Gen Chem, Metals 




 

 


 

 


 

 


 

 


 


 


 


 


 


 


 

Table 7-2 
Subsurface Soil (1-13 ft bgs) Human Health Risk Evaluation Data Set for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location Sample Number Sample Date 

Depth of Sample 
(ft bgs) Analyses 

ISM Subsurface Soil 

OD1gd-001 OD1gd-001-0001-SO 25-Oct-00 4 - 4 Exp, Metals 
OD1gd-002 OD1gd-002-0001-SO 27-Oct-00 4 - 4 Exp, Metals 
OD1gd-004 OD1gd-004-0001-SO 30-Oct-00 4 - 4 Exp, Metals 
OD1gd-006 OD1gd-006-0001-SO 1-Nov-00 4 - 4 Exp, Gen Chem, Metals, PCBs, Pest, SVOCs, VOCs 
OD1gd-007 OD1gd-007-0001-SO 18-Jul-01 4 - 4 Exp, Metals 
OD1gd-008 OD1gd-008-0001-SO 10-Jul-01 4 - 4 Exp, Metals 
OD1gd-011 OD1gd-011-0001-SO 13-Jun-01 4 - 4 Exp, Metals 
OD1gd-013 OD1gd-013-0001-SO 20-Nov-00 4 - 4 Exp, Metals 
OD1gd-016 OD1gd-016-0001-SO 6-Jul-01 4 - 4 Exp, Metals 
OD1gd-018 OD1gd-018-0001-SO 12-Jul-01 2 - 2 Exp, Metals 
OD1gd-020 OD1gd-020-0001-SO 5-Jun-01 2 - 2 Exp, Metals 
OD1gd-021 OD1gd-021-0001-SO 23-Jul-01 2 - 4 Exp, Metals 

ft bgs denotes feet below ground surface.
 
D denotes discrete sample.
 
DA1 denotes Open Demolition Area # 1 area of concern.
 
Exp denotes explosives.
 
gd denotes grid location.
 
Gen Chem denotes General Chemistry.
 
ISM denotes incremental sampling method.
 
M denotes multi-incremental sample.
 
OD1 denotes Open Demolition Area # 1 area of concern.
 
PCB denotes polychlorinated biphenyl.
 

Pest denotes pesticides.
 

SB denotes soil boring.
 

SO, so denotes soil sample.
 

SVOC denotes semivolatile organic compound.
 

VOC denotes volatile organic compound.
 



Table 7-3 
Summary of Screening Results for COPCs in ISM Surface Soil (0-1 foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Detection Percent 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or No? 

RRSL 
(mg/kg) 

COPC 
Yes or No? 

COPC 
Justification 

Location of 
MDC 

Detected Concentrations Reporting Limits 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum 

Inorganics 
Aluminum 5 / 5 100 6,870 10,900 0.12 0.25 8486 17,700 No No Below background DA1SS-050 
Antimony 5 / 5 100 0.69 2.7 0.28 0.55 1 0.96 Yes 3.1 No Below risk screening criteria DA1SS-053 
Arsenic 5 / 5 100 3.9 9.7 0.46 0.92 7.7 15.4 No No Below background DA1SS-053 
Barium 5 / 5 100 47 78.8 0.028 0.055 58.8 88.4 No No Below background DA1SS-050 
Beryllium 5 / 5 100 0.23 0.4 0.012 0.025 0 0.88 No No Below risk screening criteria DA1SS-054 
Cadmium 5 / 5 100 0.35 2.6 0.021 0.043 1.2 ND Yes 7.1 No Below risk screening criteria DA1SS-050 
Calcium 5 / 5 100 552 2,500 0.51 1 1340 15,800 No No Essential nutrient DA1SS-050 
Chromium* 5 / 5 100 56.2 153 J 0.064 0.13 101 17.4 Yes 1200 No Below risk screening criteria DA1SS-053 
Cobalt 5 / 5 100 4.3 20.6 J 0.05 0.1 10 10.4 Yes 2.3 Yes Above risk screening criteria DA1SS-053 
Copper 5 / 5 100 16.4 188 0.2 0.41 98 17.7 Yes 310 No Below risk screening criteria DA1SS-050 
Iron 5 / 5 100 11,300 23,700 1 2 18240 23,100 No No Essential nutrient DA1SS-050 
Lead 5 / 5 100 11.6 23.4 0.14 0.29 16 26.1 No 400 No Below background DA1SS-050 
Magnesium 5 / 5 100 1,360 2,860 0.41 0.82 2036 3,030 No No Essential nutrient DA1SS-050 
Manganese 5 / 5 100 373 535 0.051 0.1 424 1,450 No No Below background DA1SS-051 
Mercury 5 / 5 100 0.032 0.079 0.008 0.0081 0 0.036 Yes 2.3 No Below risk screening criteria DA1SS-052 
Nickel 5 / 5 100 8 18.4 0.062 0.12 15.1 21.1 No No Below background DA1SS-050 
Potassium 5 / 5 100 542 1,050 37 37 827 927 No No Essential nutrient DA1SS-053 
Selenium 5 / 5 100 0.52 2.4 0.43 0.86 1 1.4 Yes 39 No Below risk screening criteria DA1SS-054 
Sodium 5 / 5 100 21.7 106 J 13 13 51.5 123 No No Essential nutrient DA1SS-053 
Thallium 4 / 5 80 0.38 1.6 0.14 0.29 1 0.89 Yes 0.078 Yes Above risk screening criteria DA1SS-050 
Vanadium 5 / 5 100 8.5 16.1 0.035 0.07 13.8 31.1 No No Below background DA1SS-050 
Zinc 5 / 5 100 54.5 191 0.12 0.25 126 61.8 Yes 2,300 No Below risk screening criteria DA1SS-050 
General Chemistry 
Cyanide, Total 1 / 1 100 0.16 J 0.16 J 0.39 0.39 0.2 Yes 16 No Below risk screening criteria DA1SS-052 
Explosives 
2,4,6-Trinitrotoluene 1 / 5 20 7.1 7.1 0.43 0.44 1.6 Yes 21 No Below risk screening criteria DA1SS-051 
2-Amino-4,6-Dinitrotoluene 1 / 5 20 0.25 J 0.25 J 0.43 0.44 0.2 Yes 15 No Below risk screening criteria DA1SS-051 
Nitroguanidine 1 / 1 100 0.59 0.59 0.16 0.16 0.6 Yes 610 No Below risk screening criteria DA1SS-052 
Pesticides 
4,4'-DDE 1 / 1 100 0.00082 J 0.00082 J 0.0041 0.0041 0.001 Yes 2 No Below risk screening criteria DA1SS-052 
4,4'-DDT 1 / 1 100 0.00072 J 0.00072 J 0.0025 0.0025 0.001 Yes 1.9 No Below risk screening criteria DA1SS-052 
gamma-Chlordane 1 / 1 100 0.0052 J 0.0052 J 0.0041 0.0041 0.005 Yes 1.7 No Below risk screening criteria DA1SS-052 
Heptachlor 1 / 1 100 0.0019 J 0.0019 J 0.0025 0.0025 0.002 Yes 1.3 No Below risk screening criteria DA1SS-052 
Semivolatile Organic Compounds 
Di-n-Butyl Phthalate 1 / 1 100 0.21 J 0.21 J 0.41 0.41 0.2 Yes 630 No Below risk screening criteria DA1SS-052 




 

 


 

 


 

 


 

 


 

 


 

 


 

 


 

 


 


 

Table 7-3 (continued) 
Summary of Screening Results for COPCs in ISM Surface Soil (0-1 foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

* denotes total chromium assumed to be trivalent, since hexavalent chromium was not detected.
 
B denotes substance detected in one of the associated blanks.
 
BSV denotes background screening value.
 
SRC denotes site-related chemical.
 
COPC denotes chemical(s) of potential concern.
 
DA1SS denotes surface soil sample from Open Demolition Area # 1 area of concern.
 
DDE denotes dichlorodiphenyldichloroethylene.
 
DDT denotes dichlorodiphenyltrichloroethane.
 
HI denotes hazard index.
 
ISM denotes incremental sampling method.
 
J denotes result should be considered estimated.
 
MDC denotes maximum detected concentration.
 
mg/kg denotes milligrams per kilogram.
 
NA denotes no FWCUG calculated or available
 
ND denotes not detected.
 
RRSL for residential soil (Nov. 2015), those based on noncancer risk are adjusted to a HI of 0.1 (as opposed to published value based on HI of 1), except lead.
 
RSL for chlordane used for gamma chlordane.
 
VQ denotes validation qualifier.
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Table 7-4 
Summary of Screening Results for COPCs in Discrete Surface Soil (0-1 foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Chemical 
Detection 

Frequency 
Percent 

Detection 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or No? 

Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 

Inorganics 
Aluminum 18 / 18 100 1,730 16,200 J NA NA 8,871 17,700 No 
Antimony 2 / 16 13 0.54 J 0.63 J 1.1 1.2 0.6 0.96 No 
Arsenic 18 / 18 100 5 15.1 NA NA 10 15.4 No 
Barium 18 / 18 100 35.8 252 NA NA 81 88.4 Yes 
Beryllium 7 / 18 39 0.15 J 0.94 0.19 0.7 0.2 0.88 Yes 
Cadmium 3 / 18 17 0.27 J 1.1 0.54 0.62 0.4 ND Yes 
Calcium 18 / 18 100 250 J 248,000 J NA NA 49,759 15,800 No 
Chromium* 18 / 18 100 3.4 22.6 NA NA 12 17.4 Yes 
Cobalt 18 / 18 100 2.7 J 14 NA NA 6.5 10.4 Yes 
Copper 18 / 18 100 5.8 J 69.8 J NA NA 22 17.7 Yes 
Iron 18 / 18 100 5,820 J 33,400 J NA NA 17,576 23,100 No 
Lead 18 / 18 100 8.2 20.2 J NA NA 15 26.1 No 
Magnesium 18 / 18 100 797 5,280 NA NA 2,177 3,030 No 
Manganese 18 / 18 100 138 J 947 NA NA 477 1,450 No 
Mercury 12 / 18 67 0.0078 J 0.076 J 0.0072 0.051 0.0 0.036 Yes 
Nickel 18 / 18 100 7.9 J 31.9 NA NA 14 21.1 Yes 
Potassium 18 / 18 100 332 J 1,870 NA NA 824 927 No 
Selenium 2 / 18 11 0.88 1.2 0.54 0.97 0.4 1.4 No 
Thallium 17 / 18 94 0.14 J 0.48 J 0.43 0.43 0.3 0.89 No 
Vanadium 18 / 18 100 3.8 J 26.6 NA NA 16 31.1 No 
Zinc 18 / 18 100 31.9 J 317 NA NA 69 61.8 Yes 
Explosives 
2,4-Dinitrotoluene 1 / 18 6 0.13 J 0.13 J 0.25 0.25 0.1 Yes 
HMX 1 / 18 6 0.2 J 0.2 J 0.5 0.5 0.2 Yes 
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Table 7-4 
Summary of Screening Results for COPCs in Discrete Surface Soil (0-1 foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Detection Percent 

Range of Values, mg/kg 

Mean BSV SRC 

Detected Concentrations Reporting Limits 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum (mg/kg) (mg/kg) Yes or No? 

* denotes total chromium assumed to be trivalent, since hexavalent chromium was not detected.	 o 
No (d) = Even though the chemical is bioaccumulative, the BSV is prBSV denotes background screening value.

SRC denotes site-related chemical. 
COPC denotes chemical(s) of potential concern. 
DA1 denotes Open Demolition Area # 1 area of concern. 
HI denotes hazard index. 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
J denotes result should be considered estimated. 
MDC denotes maximum detected concentration. 
mg/kg denotes milligrams per kilogram. 
NA denotes not applicable/available. 
ND denotes not detected. 
RRSL for residential soil (Nov. 2015), those based on noncancer risk are adjusted to a HI of 0.1 (as opposed to published value based on HI of 1), except lead. 
VQ denotes validation qualifier. 
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SRC Justification 
RRSL 

(mg/kg) COPC             Yes or No? 
COPC 

Justification 
Location of 

MDC 

Below background No Below background DA1-018 
Below background No Below background DA1-031 
Below background No Below background DA1-018 
Above background 1,500 No Below risk screening criteria DA1-008 
Above background 16 No Below risk screening criteria DA1-008 
Above background 7.1 No Below risk screening criteria DA1-008 
Essential nutrient No Essential nutrient DA1-009 

Above background No Below risk screening criteria DA1-018 
Above background 2.3 Yes Above risk screening criteria DA1-018 
Above background 310 No Below risk screening criteria DA1-031 
Essential nutrient No Essential nutrient DA1-018 

Below background No Below background DA1-036 
Essential nutrient No Essential nutrient DA1-008 

Below background No Below background DA1-008 
Above background 2.3 No Below risk screening criteria DA1-008 
Above background No Below risk screening criteria DA1-018 
Essential nutrient No Essential nutrient DA1-018 

Below background No Below risk screening criteria DA1-028 
Below background No Below risk screening criteria DA1-015 
Below background No Below background DA1-019 
Above background No Below risk screening criteria DA1-031 

Detected organic 1.7 No Below risk screening criteria DA1-014 
Detected organic 390 No Below risk screening criteria DA1-003 

Table 7-4 
Summary of Screening Results for COPCs in Discrete Surface Soil (0-1 foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Table 7-5 
Summary of Screening Results for COPCs in ISM Subsurface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Detection Percent 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or No? 

Detected Concentrations Reporting Limits 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum 

Inorganics 
Aluminum 12 / 12 100 9,950 16,100 NA NA 13,596 19,500 No 
Antimony 3 / 12 25 0.25 0.61 0.16 0.24 0.2 0.96 No 
Arsenic 12 / 12 100 1.2 17.1 NA NA 13 19.8 No 
Barium 12 / 12 100 56.4 94.8 NA NA 76 124 No 
Beryllium 12 / 12 100 0.53 0.83 NA NA 0.7 0.88 No 
Cadmium 3 / 12 25 0.15 0.56 0.072 0.18 0.1 ND Yes 
Calcium 12 / 12 100 579 17,100 NA NA 4,437 35,500 No 
Chromium* 12 / 12 100 14.7 20.5 NA NA 19 27.2 No 
Cobalt 12 / 12 100 7.7 16.2 NA NA 10.8 23.2 No 
Copper 12 / 12 100 17 94.8 NA NA 27 32.3 Yes 
Iron 12 / 12 100 23,000 31,200 NA NA 26,742 35,200 No 
Lead 12 / 12 100 11.1 19 NA NA 14 19.1 No 
Magnesium 12 / 12 100 2,940 5,360 NA NA 4,033 8,790 No 
Manganese 12 / 12 100 228 396 NA NA 335 3,030 No 
Mercury 7 / 12 58 0.0083 J 0.055 0.04 0.04 0.0 0.044 Yes 
Nickel 12 / 12 100 19.4 31.7 NA NA 25 60.7 No 
Potassium 12 / 12 100 1,160 2,720 NA NA 2,019 No 
Selenium 5 / 12 42 0.4 J 0.97 0.16 0.46 0.4 1.5 No 
Silver 1 / 12 8 0.18 J 0.18 J 0.14 0.45 0.1 ND Yes 
Sodium 11 / 12 92 53.3 965 79.1 79.1 301 No 
Thallium 3 / 12 25 0.17 0.22 0.15 0.22 0 0.91 No 
Vanadium 12 / 12 100 16.8 25 NA NA 22 37.6 No 
Zinc 12 / 12 100 50.7 103 NA NA 65 93.3 Yes 
Explosives 
2,4,6-Trinitrotoluene 1 / 12 8 0.18 0.18 0.033 0.1 5.22E-02 Yes 

* denotes total chromium assumed to be trivalent, since hexavalent chromium was not detected.
 
BSV denotes background screening value.
 
SRC denotes site-related chemical.
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Table 7-5 
Summary of Screening Results for COPCs in ISM Subsurface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Chemical 
Detection 

Frequency 
Percent 

Detection 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or No? 

Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 
COPC denotes chemical(s) of potential concern.
 
gd denotes grid location.
 
HI denotes hazard index.
 
ISM denotes incremental sampling method.
 
J denotes result should be considered estimated.
 
MDC denotes maximum detected concentration.
 
mg/kg denotes milligrams per kilogram.
 
NA denotes not applicable/available.
 
ND denotes not detected.
 
OD1 denotes Open Demolition Area # 1 area of concern.
 
RRSL for residential soil (Nov. 2015), those based on noncancer risk are adjusted to a HI of 0.1 (as opposed to published value based on HI of 1), except lead.
 
VQ denotes validation qualifier.
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Table 7-5 
Summary of Screening Results for COPCs in ISM Subsurface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

SRC Justification 
RRSL 

(mg/kg) 
COPC 

Yes or No? 
COPC 

Justification 
Location of 

MDC 

Below background No Below background OD1gd-021 
Below background No Below background OD1gd-006 
Below background No Below background OD1gd-008 
Below background No Below background OD1gd-004 
Below background No Below background OD1gd-013 
Above background 7.1 No Below risk screening criteria OD1gd-018 
Essential nutrient No Essential nutrient OD1gd-006 

Below background No Below background OD1gd-007 
Below background No Below background OD1gd-018 
Above background 310 No Below risk screening criteria OD1gd-021 
Essential nutrient No Essential nutrient OD1gd-007 

Below background No Below background OD1gd-018 
Essential nutrient No Essential nutrient OD1gd-006 

Below background No Below background OD1gd-011 
Above background 2.3 No Below risk screening criteria OD1gd-021 
Below background No Below background OD1gd-013 
Essential nutrient No Essential nutrient OD1gd-006 

Below background No Below background OD1gd-021 
Above background 39 No Below risk screening criteria OD1gd-021 
Essential nutrient No Essential nutrient OD1gd-006 

Below background No Below risk screening criteria OD1gd-011 
Below background No Below risk screening criteria OD1gd-021 
Above background 2,300 No Below risk screening criteria OD1gd-021 

Detected organic 21 No Below risk screening criteria OD1gd-021 



 

Table 7-6 (continued) 
Summary of Screening Results for COPCs in Discrete Surface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Detection Percent 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or 

No? 

Detected Concentrations Reporting Limits 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum 

Inorganics 
Aluminum 125 / 125 100 1,990 28600 0.12 0.61 11650 19,500 Yes 
Antimony 43 / 113 38 0.22 J 20.5 0.27 1.4 1.0 0.96 Yes 
Arsenic 124 / 124 100 0.4 J 33 0.45 2.3 10 19.8 Yes 
Barium 125 / 125 100 9.5 869 0.027 0.14 70 124 Yes 
Beryllium 102 / 125 82 0.069 0.95 0.012 0.72 0.4 0.88 Yes 
Cadmium 25 / 125 20 0.026 J 18.4 0.021 0.64 0.4 ND Yes 
Calcium 125 / 125 100 367 36,000 0.5 2.6 11206 35,500 No 
Chromium* 125 / 125 100 10.1 589 0.063 0.32 52 27.2 Yes 
Cobalt 125 / 125 100 4.5 J 20.5 0.049 0.25 10.1 23.2 No 
Copper 125 / 125 100 9 J 1290 0.2 1 35 32.3 Yes 
Iron 125 / 125 100 4660 44,300 J 1 5.1 27679 35,200 No 
Lead 125 / 125 100 3.6 416 0.14 0.72 17 19.1 Yes 
Magnesium 125 / 125 100 777 9,170 J 0.4 2 4555 8,790 No 
Manganese 125 / 125 100 26.6 2,180 0.05 0.26 367 3,030 No 
Mercury 107 / 125 86 0.0063 J 0.25 0.0078 0.12 0.0 0.044 Yes 
Nickel 125 / 125 100 10 55.9 J 0.061 0.31 24 60.7 No 
Potassium 125 / 125 100 479 4,430 36 37 1503 No 
Selenium 76 / 125 61 0.14 J 2.4 0.42 2.1 0.6 1.5 Yes 
Silver 9 / 125 7 0.048 J 115 0.056 57 1.2 ND Yes 
Sodium 83 / 125 66 23.6 166 13 644 91 No 
Thallium* 108 / 125 86 0.14 3.2 0.14 0.72 1 0.91 Yes 
Vanadium 125 / 125 100 3.7 39.9 0.034 0.17 18 37.6 Yes 
Zinc 125 / 125 100 31.4 475 0.12 0.61 64 93.3 Yes 
General Chemistry 
Cyanide, Total 3 / 50 6 0.11 J 0.4 0.38 0.64 0.3 Yes 
Explosives 
2,4,6-Trinitrotoluene 2 / 125 2 0.2 J 64 J 0.25 4.4 0.69768 Yes 
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Table 7-6 (continued) 
Summary of Screening Results for COPCs in Discrete Surface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Detection Percent 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or 

No? 

Detected Concentrations Reporting Limits 

Chemical Frequency Detection Minimum VQ Maximum VQ Minimum Maximum 

2-Amino-4,6-Dinitrotoluene 1 / 83 1 0.31 J 0.31 J 0.43 0.45 0.22036 Yes 
Pesticides 
4,4'-DDE 1 / 8 13 0.0003 J 0.0003 J 0.00161 0.0041 0.00151 Yes 
4,4'-DDT 2 / 8 25 0.0005 J 0.00061 J 0.00161 0.0025 0.00096 Yes 
Aldrin 1 / 8 13 0.00071 J 0.00071 J 0.00161 0.0025 0.00106 Yes 
delta-BHC 1 / 8 13 0.0027 J 0.0027 J 0.00161 0.0025 0.00130 Yes 
Endosulfan II 2 / 8 25 0.0003 J 0.00091 J 0.00161 0.0025 0.00097 Yes 
gamma-Chlordane 2 / 8 25 0.0049 J 0.0058 J 0.00161 0.0041 0.00255 Yes 
Heptachlor 4 / 8 50 0.0014 J 0.0073 j 0.00161 0.0025 0.00210 Yes 
Heptachlor Epoxide 1 / 8 13 0.00061 J 0.00061 J 0.00161 0.0041 0.00155 Yes 
Semivolatile Organic Compounds 
2-Methylnaphthalene 1 / 9 11 0.053 J 0.053 J 0.4 0.41 0.19 Yes 
Bis(2-Ethylhexyl)phthalate 3 / 9 33 0.1 J 2.7 1 1 0.67 Yes 
Di-n-Butyl Phthalate 7 / 9 78 0.082 J 0.11 J 0.4 0.41 0.12 Yes 
Isophorone 1 / 9 11 0.054 J 0.054 J 0.4 0.41 0.19 Yes 
Volatile Organic Compounds 
Acetone 2 / 19 11 210 JB 240 JB 0.97 1,100 24 Yes 

* denotes total chromium assumed to be trivalent, since hexavalent chromium was not detected.
 
B denotes substance detected in one of the associated blanks. *Used oral-specific toxicity value since RRSL was less than background
 
BHC denotes benzene hexachloride.
 
BSV denotes background screening value.
 
SRC denotes site-related chemical.
 
COPC denotes chemical(s) of potential concern.
 
DA1 denotes Open Demolition Area # 1 area of concern.
 
DDE denotes dichlorodiphenyldichloroethylene.
 
DDT denotes dichlorodiphenyltrichloroethane.
 
HI denotes hazard index.
 
J denotes result should be considered estimated.
 
MDC denotes maximum detected concentration.
 
mg/kg denotes milligrams per kilogram.
 
ND denotes not detected.
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Table 7-6 (continued) 
Summary of Screening Results for COPCs in Discrete Surface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Chemical 
Detection 

Frequency 
Percent 

Detection 

Range of Values, mg/kg 

Mean 
(mg/kg) 

BSV 
(mg/kg) 

SRC 
Yes or 

No? 

Detected Concentrations Reporting Limits 

Minimum VQ Maximum VQ Minimum Maximum 

RRSL for residential soil (Nov. 2015), those based on noncancer risk are adjusted to a HI of 0.1 (as opposed to published value based on HI of 1), except lead. 
RSL for endosulfan used for endosulfan II. 
RSL for CN - used for cyanide. 
RSL for chlordane used for gamma chlordane. 
RSL for technical grade hexachlorocyclohexane (HCH) for delta BHC. 

SB denotes soil boring sample. 
VQ denotes validation qualifier. 
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Table 7-6 (continued) 
Summary of Screening Results for COPCs in Discrete Surface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

SRC Justification 
RRSL 

(mg/kg) 
COPC 

Yes or No? 
COPC 

Justification 
Location of 

MDC 

Above background 7,700 Yes Above risk screening criteria DA1-027 
Above background 3.1 Yes Above risk screening criteria DA1SB-059 
Above background 0.68 Yes Above risk screening criteria DA1SB-059 
Above background No No Below risk screening criteria DA1SB-059 
Above background 16 No Below risk screening criteria DA1SB-059 
Above background 7.1 Yes Above risk screening criteria DA1SB-059 
Essential nutrient No Essential nutrient DA1SB-055 

Above background No No Below risk screening criteria DA1SB-072 
Below background No Below background DA1-027 
Above background 310 Yes Above risk screening criteria DA1SB-072 
Essential nutrient No Essential nutrient DA1-027 

Above background 400 Yes Above risk screening criteria DA1SB-059 
Essential nutrient No Essential nutrient DA1-020 

Below background No Below background DA1-037 
Above background 2.3 No Below risk screening criteria DA1SB-064 
Below background No Below background DA1-037 
Essential nutrient No Essential nutrient DA1-027 

Above background 39 No Below risk screening criteria DA1SB-073 
Above background 39 Yes Above risk screening criteria DA1SB-059 
Essential nutrient No Essential nutrient DA1SB-073 

Above background 1.6 Yes Above risk screening criteria DA1SB-056 
Above background 39 No Below risk screening criteria DA1-027 
Above background No No Below risk screening criteria DA1SB-072 

No background data 160 No Below risk screening criteria DA1SB-068 

Detected organic 21 No Below risk screening criteria DA1SB-070 



 Page 15 of 16 

Table 7-6 (continued) 
Summary of Screening Results for COPCs in Discrete Surface Soil (1-13 feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

SRC Justification 
RRSL 

(mg/kg) 
COPC 

Yes or No? 
COPC 

Justification 
Location of 

MDC 

Detected organic 15 No Below risk screening criteria DA1SB-070 

Detected organic 2 No Below risk screening criteria DA1SB-064 
Detected organic 1.7 No Below risk screening criteria DA1SB-069 
Detected organic 0.03 No Below risk screening criteria DA1SB-064 
Detected organic 0.27 No Below risk screening criteria DA1SB-064 
Detected organic 47 No Below risk screening criteria DA1SB-068 
Detected organic 1.7 No Below risk screening criteria DA1SB-071 
Detected organic 1.3 No Below risk screening criteria DA1SB-068 
Detected organic 0.07 No Below risk screening criteria DA1SB-068 

Detected organic 24 No Below risk screening criteria DA1SB-072 
Detected organic 39 No Below risk screening criteria DA1SB-074 
Detected organic 630 No Below risk screening criteria DA1SB-069 
Detected organic 570 No Below risk screening criteria DA1SB-071 

Detected organic 6,100 No Below risk screening criteria DA1SB-073 



Parameter 

Cancer Evaluation Noncancer Evaluation 

COC 
Yes or 

No? COC Justification 

Max EPC 
(mg/kg)  RRSLa (mg/kg) 

Ratio of 
EPC to 
RRSL 

% 
Contribution 
to the Total 

Sum 
RRSLb 

(mg/kg) 

Ratio of 
EPC to 
RRSL 

% Contribution to 
the Total Sum 

Vascular and Skin Effects 

Cobalt 20.6 23 0.90 
NA since one 

chemical 
No 

Sum of ratios<1 
per target effect 

Sum of Ratios 0.90 

Liver, Renal, and Gastrointestinal Effects 

Thallium* 1.6 1.6 1.00 
NA since one 
one chemical 

No 
Sum of ratios<1 
per target effect 

Sum of Ratios 

Discrete 

Parameter 

95% 
UCL RRSL 

Cobalt 6.5 23 0.28 
NA since one 

chemical 
No Sum of ratios <1 

Sum of Ratios 0.00 0.28 

Table 7-7 
Summary of COC Evaluation of Noncancer Effects and Cancer Risk in ISM and Discrete Surface Soil (0-1 Foot) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

a RRSL is cancer risk Screening Level risk of 10 -5 NA - Not Applicable 
b RRSL is noncarcinogenic Screening Level at HI of 1 mg/kg denotes milligrams per kilogram. 
COC denotes chemical(s) of concern. 
EPC denotes exposure point concentration. EPC is maximum concentration for ISM.
 
 
RRSL denotes Residential Regoinal Screening Level
 
 
HI denotes hazard index.
 
 
ISM denotes incremental sampling method.
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Table 7-8 (continued) 
Summary of COC Evaluation of Noncancer Effects and Cancer Risk in Subsurface Soil (1-13 Feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Noncancer Evaluation by Target Organ 
UCL COC 
EPC RRSLa Ratio of EPC % Contribution Yes or 

Parameter (mg/kg) (mg/kg) Target Organ to RRSL to the Total Sum No? COC Justification 

Neurotoxicity 

Aluminum 12,225 77,000 Neurotoxicity in offspring 0.16 67% No Sum of ratios by target organ < 1 

Lead 31.1 400 Neurotoxicity, behavioral effects 0.08 33% No Sum of ratios by target organ < 1 

Sum or Ratios - Neurotoxicity 0.24 

Gastrointestinal Effects 

Copper 82.5 3100 Gastrointestinal effects 0.03 3% No Sum of ratios by target organ ≤ 1 

Silver 115 390 Gastrointestinal effects 0.29 29% No Sum of ratios by target organ ≤ 1 

Thallium 1.10 1.6 
Gastrointestinal effects, central 
nervous system effects, lungs, 

heart, liver, and kidneys 
0.69 68% No Sum of ratios by target organ ≤ 1 

Sum or Ratios - Gastrointestinal Effects 1.0 

Vascular Effects 

Antimony 1.35 31 Longevity, blood glucose, and 
cholesterol 0.04 11% No Sum of ratios by target organ < 1 

Arsenic 12.4 35 Hyperpigmentation, kertosis, and 
possible vascular complications 0.35 89% No Sum of ratios by target organ < 1 

Sum or Ratios - Vascular Effects 0.40 

Renal Effects 

Cadmium 0.690 21,000 Significant proteinuria 0.00 0% No Sum of ratios by target organ < 1 

Thallium 1.00 1.6 

Temporary hair loss, 
gastrointestinal effects, central 
nervous system effects, lungs, 

heart, liver, and kidneys 

0.63 100% No Sum of ratios by target organ < 1 

Sum or Ratios - Renal Effects 0.63 
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Table 7-8 (continued) 
Summary of COC Evaluation of Noncancer Effects and Cancer Risk in Subsurface Soil (1-13 Feet) for Residential Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Noncancer Evaluation by Target Organ 

Parameter 

UCL 
EPC 

(mg/kg) 
RRSLa 

(mg/kg) Target Organ 

Ratio of EPC 
to RRSL 

% Contribution 
to the Total Sum 

COC 
Yes or 

No? COC Justification 

Liver Effects 

Copper 82.5 3100 Necrosis, fibrosis, damage
 to biomarkers 0.03 4% No 

Sum of ratios by target organ < 1 

Thallium* 1.00 1.6 

Temporary hair loss, 
gastrointestinal effects, central 
nervous system effects, lungs, 

heart, liver, and kidneys 

0.63 96% No Sum of ratios by target organ < 1 

Sum or Ratios - Liver Effects 0.65 
Skin Effects 

Arsenic 12.4 20.2 Hyperpigmentation, kertosis, and 
possible vascular complications 0.61 100% No Sum of ratios by target organ < 1 

Sum of Ratios - Skin Effects 0.61 

Cancer Evaluation - Only carcinogenic compounds depicted 

Parameter 

EPC 
(mg/kg) 

BSV 
(mg/kg) 

RRSLb 

(mg/kg) 
Ratio of EPC 

to RRSL 
% Contribution 
to the Total Sum 

COC 
Yes or 

No? COC Justification 

Arsenic 12.4 19.8 7.5 0.63 99.99% No EPC < background 
Cadmium 0.691 ND 12,491 0.0001 0.009% No Contribution to sum < 5% 
Sum of Ratios 0.63 

a RRSL is cancer risk Screening Level risk of 10 -5 *The Background of Thallium was used since the RSL is less than background 
b RRSL is noncarcinogenic Screening Level at HI of 1 mg/kg denotes milligrams per kilogram. 

BSV denotes background screening value. 

COC denotes chemical(s) of concern. 

EPC denotes exposure point concentration. EPC is 95% UCL. See Appendix F; maximum is used for silver and 2,4,6-TNT due to low frequency of detection. 
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8.0 SCREENING-LEVEL ECOLOGICAL RISK 
ASSESSMENT 

8.1 Introduction 

This SLERA evaluates the potential for adverse effects posed to ecological receptors from 
potential releases at ODA1 at the former RVAAP/Camp Ravenna. This SLERA is consistent 
with the ecological risk assessment process described in EPA guidance (i.e., EPA, 1997), 
with Ohio EPA Division of Emergency and Remedial Response (DERR) (Ohio EPA, 2008) 
guidance, USACE environmental evaluation handbook (USACE, 1996), and with the 
facility-wide ecological risk assessment work plan (USACE, 2003). A SLERA presents a 
conservative analysis of the potential for ecological risk. Ohio EPA guidance describes four 
levels of ERA: Level I Scoping, Level II Screening, Level III Baseline, and Level IV Field 
Baseline. This SLERA for ODA1 includes the equivalent of Ohio EPA’s Level I Scoping 
through Level II Screening. Following the Level II, a determination is made whether to move 
to a Level III Baseline and/or Level IV Field Baseline (often referred to as a baseline 
ecological risk assessment), which requires additional site-specific exposure and effects 
information, and often uses less conservative assumptions.  

The goal of the SLERA is to evaluate the potential for adverse ecological effects to 
ecological receptors from SRCs at ODA1. This objective is met by characterizing the 
ecological communities in the vicinity of the site, determining the particular contaminants 
present, identifying pathways for receptor exposure, and estimating the magnitude of the 
likelihood of potential adverse effects to identified receptors. The SLERA addresses the 
potential for adverse effects to vegetation, wildlife, threatened and endangered (T&E) 
species, and wetlands or other sensitive habitats associated with the site.  

The objective of this SLERA is to provide an estimate of the potential for adverse ecological 
effects associated with contamination resulting from former activities at ODA1. The results 
of the SLERA will contribute to the overall characterization of the site and may be used to 
determine the need for additional investigations, or to develop, evaluate, and select 
appropriate remedial alternatives. Guidance documents used to perform the SLERA include 
the general guidelines of the Tri-Service Procedural Guidelines for Ecological Risk 
Assessments (Wentsel et al., 1996), as well as the Ecological Risk Assessment Guidance for 

Superfund: Process for Designing and Conducting Ecological Risk Assessments 
(EPA, 1997), Region 5 Biological Technical Assistance Group (BTAG) Ecological Risk 
Assessment Guidance Bulletin No. 1 (EPA, 1996b), and Guidance for Conducting Ecological 
Risk Assessments (Ohio EPA, 2008). The SLERA fits into Steps 1 and 2 of the ecological 
risk assessment guidance for Superfund process (EPA, 1997), and Level I through a 
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maximum of Level III evaluation using the Ohio EPA (2008) process (although, as noted 
previously, this ODA1 SLERA includes only Level II).  

The SLERA uses site-specific analyte concentration data for surface soil from ODA1. The 
evaluation of surface water and sediment was not necessary as the Phase I RI (SAIC, 2001a) 
deemed surface water/sediment not to be impacted as a result of historical ODA1 operations. 
Risks to ecological receptors were evaluated by performing a multistep screening process in 
which, after each step, the detected analytes in the media were either deemed to pose 
negligible risk and eliminated from further consideration, or carried forward to the next step 
in the screening process to a final conclusion of being a chemical of potential ecological 
concern (COPEC). COPECs are analytes whose concentrations are great enough to pose 
potential adverse effects to ecological receptors. Following the determination of COPECs, an 
ecological CSM is developed that describes the selection of receptors, exposure pathways, 
and assessment and measurement endpoints. 

8.2 Problem Formulation 

The problem formulation step of the SLERA includes descriptions of habitats, biota, T&E 
species, selection of EUs, and identification of COPECs at the site. 

8.3 Facility Description and Location 

A description of the former RVAAP/Camp Ravenna is presented in Sections 2.1 of this RI. A 
description of ODA1 is presented in Section 2.2. Briefly, ODA1 is approximately six acres in 
size and was formerly used during the 1940s primarily for OB/OD of munitions, explosives, 
and associated materials. The OB/OD area within ODA1 was surrounded by an oval shaped 
earthen berm. Recent visual inspections of the site indicate that OB/OD activities associated 
with ODA1 may have also been conducted in small areas within the NTA plane storage area 
adjacent to ODA1. Burning areas at ODA1 may have been cleared by pushing debris and 
scrap to the periphery of ODA1 using heavy equipment. ODA1 is currently covered with 
grass and the berms around the OB/OD area essentially removed. ODA1 has been unused 
since the cessation of OB/OD activities, although Military Training by the OHARNG has 
been ongoing at the surrounding NTA site since 1969. 

A Phase I RI for ODA1 was conducted in 1999 (SAIC, 2001a). The RI results indicated the 
primary media of concern were surface and subsurface soil, and the primary contaminants 
were metals, low levels of explosives and propellants, and isolated low level detections of 
VOCs and SVOCs. An IRA was performed in 2000–2001 (MKM, 2004) to address impacted 
soils identified in the Phase I RI. The extent of contamination was determined not to be 
defined, and supplemental sampling activities associated with the current environmental 
investigation were performed to more accurately determine contamination nature and extent. 
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8.4 Ecological Site Description 

Topography across ODA1 is relatively flat with little change in elevation. The AOC is 
slightly elevated as compared to its immediate surroundings and surface drainage is to the 
east, west, and south. Drainage from within the bermed OB/OD area is south via a culvert 
towards a shallow ditch, which ultimately discharges at ground surface within the Hinkley 
Creek drainage area. 

ODA1 is within a dry, upland fields plant community and the dry, Early Successional 
Herbaceous Field Herbaceous Alliance (AMEC, 2008). The Early Successional Herbaceous 
Field Herbaceous Alliance is associated with recently disturbed areas lacking sufficient 
recovery time for further successional (shrub) development. Goldenrod, clasping-leaf 
dogbane, self-heal, yarrow, strawberry, black-eyed Susan, sheep sorrel, and fescue are the 
dominant species. Additional details pertaining to the ecological setting are provided in the 
following sections. 

8.4.1 Special Interest Areas and Sensitive Areas 
No sensitive habitats were identified on or near ODA1 during the natural heritage data 
searches (AMEC, 2008). No Special Interest Areas have been designated within or include 
any portion of ODA1 (AMEC, 2008). Special Interest Areas include communities that host 
state-listed species, are representative of historic ecosystems, or are otherwise noteworthy 
(AMEC, 2008). 

8.4.2 Wetlands and Vegetation 
A wetlands delineation has not been specifically done at ODA1. However, a planning level 
survey for wetlands has been conducted across the entire facility. The planning level survey 
identifies wetlands based on a desktop review of multiple wetlands sources, such as National 
Wetland Inventory maps and aerial photographs. Based on the planning level survey data for 
wetlands provided in the INRMP, no wetland areas were identified at ODA1 (AMEC, 2008).  

The former RVAAP/Camp Ravenna has a diverse range of vegetation and habitat resources. 
Habitats present within the facility include large tracts of closed-canopy hardwood forest, 
scrub/shrub open areas, grasslands, wetlands, open-water ponds and lakes, and semi
improved administration areas (AMEC, 2008). 

Vegetation at Camp Ravenna can be grouped into three categories: herb-dominated, shrub
dominated, and tree-dominated. Approximately 60 percent of the facility is covered by forest 
or tree-dominated vegetation. The facility has a total of seven forest formations, four shrub 
formations, eight herbaceous formations, and one nonvegetated formation (AMEC, 2008). 
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Surface water features within former RVAAP/Camp Ravenna include a variety of streams, 
ponds, floodplains, and wetlands. Numerous streams drain the facility, including 19 miles of 
perennial streams. The total combined stream length of streams at the facility is 212 linear 
miles. 

8.4.3 Animal Populations 
Approximately 153 acres of ponds are found on the facility. These ponds generally provide 
valuable wildlife habitat. The ponds generally support wood ducks, hooded mergansers, 
mallards, Canada goose, and many other birds and wildlife species. Some ponds have been 
stocked with fish and are used for fishing and hunting (AMEC, 2008). Wetlands are 
abundant and prevalent throughout the facility. These wetland areas include seasonal 
wetlands, wet fields, and forested wetlands. Most of the wetland areas on the facility are the 
result of natural drainage and beaver activity; however, some wetland areas are associated 
with anthropogenic settling ponds and drainage areas. 

An abundance of wildlife is present on the facility. A total of 35 species of land mammals, 
214 species of birds, 41 species of fish, and 34 species of amphibians and reptiles have been 
identified on the facility (AMEC, 2008). 

8.4.4 Threatened and Endangered Species Information 
The relative isolation and protection of habitat at former RVAAP/Camp Ravenna has 
provided for a diverse range of habitat and wildlife including some T&E species. There are 
currently no federally listed species or critical habitat on the facility. There are a few species 
currently under federal observation for listing, but none listed. State-listed species have been 
confirmed to be present on the former RVAAP/Camp Ravenna property through biological 
and confirmed sightings (AMEC, 2008). These species are listed in Table 3-1 of Section 3. 
ODA1 has not been previously surveyed for rare species. There are no known documented 
sightings of rare, or threatened or endangered species at the AOC. 

8.4.5 Selection of EUs 
From the ecological assessment viewpoint, an EU is the area where ecological receptors 
potentially are exposed to the site constituents. Although some ecological receptors are likely 
to gather food, seek shelter, reproduce, and move around, spatial boundaries of the ecological 
EUs are the same as the spatial boundaries of aggregates defined for historical use, nature 
and extent of contamination, fate and transport, and the HHRA.  

Soil at ODA1 represents the terrestrial EU. No other EUs are identified for this site.  
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8.5 Selection of COPCs 

A list of ODA1 samples used for the SLERA is presented in Table 8-1 by medium and 
sample type. Sample locations are presented on Figures 5-2 through 5-13. The available data 
set consists of discrete soil samples collected as part of the 1999 Phase I RI (SAIC, 2001a) as 
well as ISM collected recently as part of the current supplemental Phase II RI.  

The SLERA data set for ODA1 includes both the discrete soil samples collected as part of 
the Phase I RI and ISM samples. The ISM samples were collected in 2010 as part of the 
current Phase II RI from multiple depth intervals (0–1 ft bgs, as well as deeper intervals) and 
from five decision units (Figure 5-2) as described in the Addendum (Shaw, 2010a). Each ISM 
sample was comprised of 30 ISM samples that were combined and homogenized. When 
available, for this SLERA, the ISM data were considered to be the most relevant for 
estimating ecological exposure because they are the most recently collected data (and 
therefore provide the best representation of current site conditions); and because the ISM 
approach provides a better estimate of average concentrations than discrete samples. 
Therefore, for areas where both ISM and discrete samples were collected, the ISM data were 
preferentially used in this SLERA. The 1999 Phase I RI discrete samples that did not occur 
in areas where surface soil was removed during subsequent removal were used to 
characterize the remaining portions of ODA1 that were outside of the ISM decision units. 
Thus, both the ISM samples and the discrete samples that occurred outside of the ISM 
footprint were used in this SLERA. Data from the ISM samples and discrete samples were 
analyzed separately, and not combined. Only surface soil (0–1 ft bgs sampling interval) 
samples were used in the SLERA because most ecological exposure occurs within the top 
1 ft of soil. Also, as a former demolition area, it is expected that much of the native soil has 
been reworked, removed, or used as cover material, which would likely decrease the 
attractiveness to burrowing receptors. Therefore, the 0–1 ft bgs interval is assumed to 
represent the zone of maximum exposure for most ecological receptors.  

From the chemical results of samples described above, a COPEC selection process was 
performed to develop a subset of SRCs. These chemicals are also present at sufficient 
frequencies, concentrations, and spatial areas to pose a potential risk to ecological receptors. 
COPECs were identified by using methods described for a Level II Screening in Ohio EPA’s 
Ecological Risk Assessment Guidance Document (Ohio EPA, 2008). Identification of 
COPECs entails a multistep process that begins with the detected COIs that are identified in 
the site characterization process, then proceeds to a data evaluation, media evaluation, and 
media screening as part of the Level II Screening. This selection process is described in more 
detail in the following sections. 
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8.5.1 Data Organization 
Chemical analytical data, as well as all previous and ongoing investigations, were reviewed 
and evaluated for quality, usefulness, and uncertainty. Data identified as being of acceptable 
quality for use in the SLERA were summarized in a manner that presents the pertinent 
information to be applied in the SLERA. Any data rejected during the data evaluation as a 
result of the data evaluation (“R”-qualified data) were identified along with the rejection 
rationale. All data used in the SLERA were validated. 

The data for each chemical were sorted by medium. Chemicals not detected at least once in a 
medium were not included in the risk assessment. Available background data were 
determined for each medium. Potential sources of background information include data from 
previous and current investigations. 

8.5.2 Data Evaluation 
The data evaluation of COIs normally entails two components: a frequency of detection 
analysis and an evaluation of common laboratory contaminants. The purpose of the 
frequency of detection analysis is to eliminate from further consideration any COIs detected 
in five percent or less of the samples for a given medium, excluding COIs present in multiple 
media, or deemed to be persistent, bioaccumulative, and toxic (PBT). However, for this site, 
no frequency of detection screening was performed because fewer than 20 samples were 
available for the discrete surface soil data set. Because ISM samples represent an average 
concentration over a given area, using a frequency of detection is not an appropriate criterion 
for ISM samples. 

Common laboratory contaminants include acetone, 2-butanone (methyl ethyl ketone), carbon 
disulfide, methylene chloride, toluene, and phthalate esters. If blanks contained detectable 
concentrations of these contaminants, then the sample results were considered positive 
results if the sample concentrations were greater than 10-times the maximum amount 
detected in any blank. For other chemicals, the sample results must be greater than 5-times 
the blank concentration to be considered valid detections. Laboratory contaminants are 
typically identified (and rejected) using data qualifiers. The analytical data included 
qualifiers from the analytical laboratory QC, or from the data validation process that reflect 
the level of confidence in the data. Some of the more common qualifiers and their meanings 
are as follows (EPA, 1989): 

 U—Chemical was analyzed, but not detected; the associated value is the sample 
quantitation limit. 

 J—Value is estimated, probably below the contract-required quantitation limit. 

 R—QC indicates that the data are unusable (chemical may or may not be present). 
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“J”-qualified data are used in the risk assessment; “R”-qualified data are not. “U”-qualified 
data were treated as nondetects. 

8.5.3  Media Evaluation 
The media evaluation was performed after the frequency of detection and common 
laboratory contaminant evaluation, using the COIs that were not eliminated during those two 
steps. The purpose of the media evaluation is to determine whether SRCs have impacted 
media associated with the site. The evaluation methods were media-specific, and included 
comparison against background concentrations for all media. Maximum detected 
concentration (MDC) of COIs in soil were compared to selected background concentrations 
and eliminated from further consideration in the Level II Screening if the maximum 
concentrations were less than background values and the COIs were not PBT compounds. If 
the MDCs of COIs were greater than background values, and/or the COIs were PBT 
compounds, the COIs were carried forward to the media screening step. 

8.5.4  COPEC Selection Criteria 
The criteria used to identify COPECs in the SLERA are described in the following sections. 

8.5.4.1  Comparison to Ecological Screening Values 

MDCs of chemicals detected in various media were compared with Ecological Screening  
Values (ESVs) for ecological endpoints following recommendations obtained from Ohio 
EPA (2008). Chemical concentrations that are greater than the ESVs, or for which no ESVs 
are available, were retained as COPECs. The following ESV hierarchy was used for the 
ecological evaluation of soil: 

1.  EPA ecological SSLs (EcoSSL) (EPA, 2008); 

2.  Preliminary Remediation Goals for Ecological Endpoints (Efroymson, et 
al., 1997a); 

3.  EPA Region 5 ecological screening levels (EPA, 2003); 

4.  Los Alamos National Laboratory (2010) ESVs; and 

5.  Talmage et al. (1999) 

ESVs used for the SLERA are presented in Appendix H. 

8.5.4.2  Essential Nutrients  

Evaluating essential nutrients is a special form of risk-based screening applied to certain  
ubiquitous elements that are generally considered to be required nutrients. Essential nutrients 
such as calcium, iron, magnesium, potassium, and sodium are usually eliminated as COPECs  
because they are generally considered to be innocuous in environmental media. Other 
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essential nutrients, including chloride, iodine, and phosphorus, may be eliminated as 
COPECs, provided that their presence in a particular medium is unlikely to cause adverse 
effects to biological health. 

8.5.4.3 Persistent, Bioaccumulative, and Toxic Pollutants 

PBT compounds listed in Ohio EPA (2008), including chemicals whose log octanol-water 
partition coefficient (Kow) values are greater than or equal to 3, are retained as COPECs. 
However, if the chemical’s ESV is based on an endpoint that is protective of 
bioaccumulation effects, the chemical may be eliminated as a COPEC if its MDC is below its 
ESV (Ohio EPA, 2008). Although they typically have Log Kow values greater than 3, 
polycyclic aromatic hydrocarbons (PAH) (including carbazole, a PAH heterocycle) exhibit 
little tendency to biomagnify in food chains, despite their high lipid solubility, possibly due 
to their tendency to be rapidly metabolized by most organisms (Eisler, 1987; EPA, 2008). 
Furthermore, low molecular weight PAHs (i.e., anthracene and phenanthrene) are subject to 
chemical degradation and biodegradation, and the hydrophobic, higher molecular weight 
PAHs (i.e., benzo[a]pyrene) show a high affinity for binding to dissolved humic materials 
and tend to have rapid biotransformation rates, which may lessen or negate bioaccumulation 
and food chain transfer (Eisler, 1987). For these reasons, PAHs are not considered PBT 
chemicals in this SLERA. 

8.5.5 Summary of COPEC Selection 
The results of the COPEC screening for surface soil are presented in Tables 8-2 and 8-3 for 
the discrete and ISM samples, respectively. The tables present the following information for 
each medium: 

 Chemical name; 

 Frequency of detection; 

 Range of detected concentrations; 

 Range of detection limits; 

 Arithmetic mean (average) of site concentrations; 

 Site background concentration; 

 Determination as to whether the chemical is site related; 

 ESV; 

 HQ; 

 Determination as to whether the chemical is a PBT; and 

Draft 8-8 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 



  
  

 

 

Draft 8-9 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 

 

  

 
 

 

5

10

15

20

25

30

1

2
3

4

6
7
8

9

11

12
13
14

16
17
18
19

21
22
23
24

26
27
28
29

31
32

33
34

 

 

 

 

 

 

 

 
 

 

 
 
 

 

 

 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 

 

Phase II Remedial Investigation for RVAAP-03 Shaw Environmental & Infrastructure, Inc. 
Revised and Updated by USACE, Louisville District 

 Determination as to whether the chemical is a COPEC. 

One-half the reporting limit was used as a surrogate concentration for nondetects for 
calculating the arithmetic mean of concentrations. 

The HQ is calculated as the detected concentration divided by the ESV. An HQ greater than 
1 indicates that the concentration in the medium is greater than the conservative ESV, and 
may indicate that a potential ecological threat exists. Chemicals with HQs less than 1 are 
considered to be of low concern, and are not carried forward as COPECs, unless the 
chemical is a PBT pollutant and its screening value is not protective of food chain effects.  

A description and summary of COPECs identified in surface soil is presented in the 
following section. 

8.5.5.1 Soil COPEC Selection 

For discrete surface soil samples, a total of 23 chemicals were detected and evaluated, 
including 21 metals and 2 explosives compounds (Table 8-2). Seven metals (aluminum, 
antimony, arsenic, lead, manganese, selenium, and vanadium) were detected at 
concentrations below their BSVs and determined not to be site related. Five metals and both 
explosives compounds were eliminated because they are not PBT compounds and their 
MDCs were lower than their ESVs. Four inorganic chemicals were eliminated because they 
are essential nutrients. Following the screen, five inorganic chemicals (cadmium, cobalt, 
copper, mercury, and zinc) were identified as COPECs (Table 8-2).  

For the ISM surface soil samples, a total of 31 chemicals were detected and evaluated, 
including 22 metals, 1 general chemistry parameter, 3 explosives compounds, 4 pesticides, 
and 1 SVOC (Table 8-3). Eleven metals were detected at concentrations below their BSCs 
and determined not to be site related. The general chemistry parameter and one explosive 
compound were eliminated because they were not PBT compounds and their MDCs were 
lower than their ESVs. One additional pesticide PBT compound was eliminated during the 
toxicity screen because it was detected at a concentration less than an ESV that is protective 
of food chain effects. Two inorganic chemicals were eliminated because they are essential 
nutrients. Following the screen, nine inorganic chemicals, two explosives compounds, three 
pesticides, and one SVOC were identified as COPECs (Table 8-3). The three pesticides and 
the SVOC were selected as COPECs solely because they are PBT pollutants (i.e., their 
detected concentrations are less than their ESVs). One propellant compound (nitroguanidine) 
was selected as a COPEC because it lacked an ESV. 

Table 8-4 presents the number of COPECs identified in each ISM sampling unit. All soil 
sampling units had at least one chemical that failed the background (metals only) and/or 
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toxicity screening criteria (note that chemicals selected as COPECs because they lacked 
ESVs, or that were detected at concentrations below their ESVs, but retained because they 
were PBT compounds are not represented in Table 8-4). 

8.5.5.2 COPEC Selection Conclusions 

Ohio EPA guidance (2008) states, “For a site to present a potential for hazard, it must exhibit 
the following three conditions: (a) contain COPECs in media at detectable and biologically 
significant concentrations, (b) provide exposure pathways linking COPECs to ecological 
receptors, and (c) have endpoint species that either utilize the site, are not observed to utilize 
the site but habitat is such that the endpoints species should be present, are present nearby, or 
can potentially come into contact with site-related COPECs.” This Level II Screening has 
shown that these three conditions are met at ODA1.  

The Level II Screening identifies site-specific receptors, relevant and complete exposure 
pathways, and other pertinent information (Ohio EPA, 2008). These components represent 
preliminary information for a Level III ERA. The following section presents the ecological 
CSM, including selection of site-specific ecological receptor species, relevant and complete 
exposure pathways, and candidate ecological assessment endpoints and measures.  

8.6 Ecological CSM 

The ecological CSM depicts and describes the known and expected relationships among the 
stressors, pathways, and assessment endpoints that are considered in the risk assessment, 
along with a rationale for their inclusion. Two ecological CSMs are presented for this Level 
II Screening. One ecological CSM is associated with the media screening conducted during 
the Level II Screening (Figure 8-1). The other ecological CSM (Figure 8-2) represents a 
preliminary CSM for a Level III Baseline, should one be considered necessary. The 
ecological CSMs for ODA1 were developed using the available site-specific information and 
professional judgment. The contamination mechanism, source media, transport mechanisms, 
exposure media, exposure routes, and ecological receptors for the ecological CSMs are 
described below. 

8.6.1 Contamination Source  
The contamination source includes releases from OB/OD operations that occurred at the site. 
Section 2.2.1 describes the types of historical operations that took place at the site.  

8.6.2 Source Medium 
The source medium is soil. For the SLERA, surface soil is defined as 0–1 ft bgs. 
Contaminants released from explosives demolition activities were historically released 
directly into the surrounding soil. 
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8.6.3 Transport Mechanisms 
Potential transport mechanisms at the site include volatilization into the air, biota uptake, 
erosion to surface water and sediment, and leaching to groundwater. Biota uptake is a 
transport mechanism because some of the site contaminants are known to accumulate in 
biota, which may act as a vehicle to spatially disperse contaminants, as well as represent a 
secondary exposure medium for upper trophic level receptors that prey on the biota. 

8.6.4 Exposure Media  
Sufficient time has elapsed for contaminants in the source medium to have migrated to 
potential exposure media, resulting in possible exposure of plants and animals that come in 
contact with these media. Potential exposure media include air, surface soil, and the food 
chain. Subsurface soil includes soil at depths that ecological receptors typically do not come 
into contact with, and is not being evaluated at ODA1. Groundwater is not considered an 
exposure medium because ecological receptors are unlikely to contact groundwater. 
Therefore, soil and biota comprising prey items for higher trophic level receptors are the two 
principal exposure media for ODA1. 

8.6.5 Exposure Routes  
Exposure routes are functions of the characteristics of the media in which the sources occur, 
and reflect how both the released chemicals and receptors interact with those media. For 
example, for sites with aquatic habitat, chemicals in surface water may be dissolved or 
suspended as particulates and be highly mobile; whereas those same constituents in soil may 
be much more stationary. The ecology of the receptors is important because it dictates their 
home range, whether the organism is mobile or immobile, local or migratory, burrowing or 
aboveground, plant eating, animal eating, or omnivorous.  

For the Level II Screening CSM (Figure 8-1), specific exposure routes were not identified 
because the screening is not receptor-specific and only focuses on comparison of MDCs of 
chemicals in the exposure media against published ecological toxicological benchmark 
concentrations derived for those media. However, the preliminary Level III Baseline 
ecological CSM (Figure 8-2) identifies specific exposure routes and indicates whether the 
exposure routes from the exposure media to the ecological receptors are major or minor. 
Major exposure routes are evaluated quantitatively, whereas minor routes are evaluated 
qualitatively. The preliminary Level III Baseline ecological CSM (Figure 8-2) shows major 
exposure routes of soil to ecological receptors and an incomplete exposure route of 
groundwater. The major exposure routes for chemical toxicity from surface soil include 
ingestion (for terrestrial invertebrates, voles, shrews, robins, foxes, and hawks) and direct 
contact (for terrestrial plants and invertebrates). The ingestion exposure routes for voles, 
shrews, robins, foxes, and hawks include soil, as well as plant and/or animal food (i.e., food 
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chain), that was exposed to the surface soil. Minor exposure routes for surface soil include 
direct contact and inhalation of fugitive dust. 

Exposure to groundwater is an incomplete pathway for all ecological receptors because 
receptors typically do not come into direct contact with groundwater. If the groundwater 
outcrops via seeps or springs into wetlands or ditches, it becomes part of the surface water 
and would be evaluated as surface water.  

8.7  Ecological Receptors 

For the Level II Screening, specific ecological receptors were not identified; rather, terrestrial 
biota are considered as a whole. However, for the Level III Baseline evaluation, specific 
terrestrial ecological receptors are identified as part of the ecological CSM (Figure 8-2). The 
terrestrial receptors include plants, terrestrial invertebrates (earthworms), voles, shrews,  
robins, foxes, and hawks. These receptors are discussed in more detail in Section 8.7.1.  

8.7.1  Selection of Site-Specific Ecological Receptor Species 
The selection of ecological receptors for the site-specific analysis screening was based on 
plant and animal species that are likely to occur in the terrestrial and aquatic habitats at the  
site. Three criteria were used to identify the site-specific receptors.  

1.  Ecological Relevance. The receptor has or represents a role in an important 
function such as energy fixation (i.e., plants), nutrient cycling (i.e., earthworms), 
and population regulation (i.e., hawks). Receptor species were chosen to include  
representatives of all applicable trophic levels identified by the ecological CSM 
for the site. These species were selected to be predictive of assessment endpoints 
(including protected species/species of special concern and recreational species).  

2.  Susceptibility. The receptor is known to be sensitive to the chemicals detected at 
the site, and given their food and habitat preferences, their exposure is expected to 
be high. The species have a likely potential for exposure based upon their 
residency status, home range size, sedentary nature of the organism, habitat 
compatibility, exposure to contaminated media, exposure route, and/or exposure 
mechanism compatibility. Ecological receptor species were also selected based on  
the availability of toxicological effects and exposure information.  

3.   Management Goals. Valuable roles in erosion control (i.e., plants), societal 
values (i.e., trapping for fur and regulatory protection [i.e., Migratory Bird Act
robins, hawks]). The ecosystem functions  of the ecological receptor species (food  
web interactions, keystone species, vital to ecosystem function, dominant species 
or tolerant/intolerant species) were considered during the selection process.  
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At ODA1, the following types of ecological receptors are likely to be present: terrestrial 
vegetation, terrestrial invertebrates, meadow voles (Microtus pennsylvanicus), short-tailed 
shrews (Blarina brevicauda), American robins (Turdus migratoris), red foxes (Vulpes 
vulpes), and red-tailed hawks (Buteo jamaicensis). Each of these receptors is described in the 
following paragraphs. 

Terrestrial Vegetation Exposure to Soil 

Terrestrial vegetation exposure to soil is applicable to ODA1. Terrestrial plants have 
ecological relevance because they represent the base of the food web, and are the primary 
producers that turn energy from the sun into organic material (plants) that provides food for 
many animals. There is sufficient habitat present for them at the site. In addition, plants are 
important in providing shelter and nesting materials to many animals; thus, plants are a major 
component of habitat. Plants provide natural cover and stability to soil and stream banks, 
thereby reducing soil erosion. 

Terrestrial plants are susceptible to toxicity from chemicals. Plants have roots that are in 
direct contact with surface soil, which provides them with direct exposure to contaminants in 
the soil. They also can have exposure to contaminants via direct contact on the leaves. There 
are published toxicity benchmarks for plants (Efroymson et al., 1997b), and there are 
management goals for plants because of their importance in erosion control. Thus, there is 
sufficient justification to warrant plants as a candidate receptor for ODA1. 

Terrestrial Invertebrate Exposure to Soil  

Terrestrial invertebrate exposure to soil is applicable to soils for ODA1. Earthworms 
represent the receptor for the terrestrial invertebrate class, and there is sufficient habitat 
present for them on site. Earthworms have ecological relevance because they are important 
for decomposition of detritus and for energy and nutrient cycling in soil (Efroymson et 
al., 1997c), and as prey items for other species. Earthworms are probably the most important 
of the terrestrial invertebrates for promoting soil fertility due to the volume of soil that they 
process. 

Earthworms are susceptible to exposure to, and toxicity from, COPECs in soil. Earthworms 
are nearly always in contact with soil and ingest soil, which results in constant exposure. 
Earthworms are sensitive to various chemicals. Toxicity benchmarks are available for 
earthworms (Efroymson et al., 1997b). Although management goals for earthworms are not 
immediately obvious, the role of earthworms in soil fertility and as a food source is 
significant. Thus, there is sufficient justification to warrant earthworms as a candidate 
receptor for ODA1. 
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Mammalian Herbivore Exposure to Soil  

Mammalian herbivore exposure to soil is applicable to ODA1. Cottontail rabbits and 
meadow voles represent mammalian herbivore receptors, and there is suitable habitat present 
for them at the site. Both species have ecological relevance by consuming vegetation, which 
helps in the regulation of plant populations and in the dispersion of some plant seeds. Small 
herbivorous mammals such as cottontail rabbits and voles are prey items for top terrestrial 
predators. Both cottontail rabbits and meadow voles are susceptible to exposure to, and 
toxicity from, COPCs in soil and vegetation. Herbivorous mammals are exposed primarily 
through ingestion of plant material and incidental ingestion of contaminated surface soil 
containing chemicals. Exposures by inhalation of COPECs, in air or on suspended 
particulates, as well as exposures by direct contact with soil, were assumed to be negligible. 
Dietary toxicity benchmarks are available for many COPECs for mammals (Sample et 
al., 1996), and there are management goals for rabbits because they are an upland small game 
species protected under Ohio hunting regulations. There are no specific management goals 
for meadow voles at ODA1. Meadow voles have smaller home ranges than rabbits, which 
makes them potentially more susceptible to localized contamination. Therefore, they are a 
more conservative selection as a representative mammalian herbivore than rabbits, and are 
selected as candidate receptors for ODA1.  

Insectivorous Mammal and Bird Exposure to Soil  

Insectivorous mammal and bird exposure to soil is applicable to ODA1. Short-tailed shrews 
and American robins represent the receptors for the insectivorous mammal and bird 
terrestrial exposure class, respectively. There is sufficient, suitable habitat present at the site 
for these receptors. Both species have ecological relevance because they help to control 
aboveground invertebrate community size by consuming large numbers of invertebrates. 
Shrews and robins are a prey item for terrestrial top predators. 

Both short-tailed shrews and American robins are susceptible to exposure to, and toxicity 
from, COPECs in soil, as well as contaminants in vegetation and terrestrial invertebrate. 
Insectivorous mammals such as short-tailed shrews and birds such as American robins are 
primarily exposed by ingestion of contaminated prey (i.e., earthworms, insect larvae, and 
slugs), as well as ingestion of soil. In addition, shrews ingest a small amount of leafy 
vegetation, and the robin’s diet consists of 50 percent each of seeds and fruit. Dietary toxicity 
benchmarks are available for mammals and birds (Sample et al., 1996). Both species are 
recommended as receptors because there can be different toxicological sensitivity between 
mammals and birds exposed to the same contaminants. There are management goals for 
robins because they are federally protected under the Migratory Bird Treaty Act of 1993, as 
amended. There are no specific management goals for shrews at the site. Based on the 
management goals for robins, plus the susceptibility to contamination and ecological 
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relevance for both species, there is sufficient justification to warrant shrews and robins as 
candidate receptors for ODA1. 

Terrestrial Top Predators 

Exposure of terrestrial top predators is applicable to ODA1. Red foxes and red-tailed hawks 
represent the mammal and bird receptors for the terrestrial top predator exposure class, and 
there is a limited amount of suitable habitat available for them at the site. Both species have 
ecological relevance; as representatives of the top of the food chain for the site terrestrial 
EUs, they control populations of prey animals such as small mammals and birds.  

Both red foxes and red-tailed hawks are susceptible to exposure to, and toxicity from, 
COPECs in soil, vegetation, and/or animal prey. Terrestrial top predators feed on small 
mammals and birds that may accumulate constituents in their tissues following exposure at 
the site. There is a potential difference in toxicological sensitivity between mammals and 
birds exposed to the same COPECs; so it is prudent to examine a species from each taxon 
(Mammalia and Aves, respectively). Red foxes are primarily carnivorous, but consume some 
plant material and may incidentally consume soil. The red-tailed hawk consumes only animal 
prey. There are management goals for both species. Laws (Ohio trapping season regulations 
for foxes, and federal protection of raptors under the Migratory Bird Treaty Act) also protect 
these species. In addition, both species are susceptible to contamination and have ecological 
relevance as top predators in the terrestrial ecosystem. Thus, there is sufficient justification to 
warrant these two species as candidate receptors for ODA1.  

8.7.2 Relevant and Complete Exposure Pathways  
Relevant and complete exposure pathways for the ecological receptors at ODA1 were 
described in Section 8.6.5. As previously discussed, there are relevant and complete exposure 
pathways for various ecological receptors including terrestrial vegetation and invertebrates, 
and terrestrial herbivores, insectivores, and carnivores. Thus, these types of receptors could 
be exposed to COPECs in surface soil at ODA1. 

8.8 Ecological Endpoint (Assessment and Measurement) Identification 

The protection of ecological resources, such as habitats and species of plants and animals, is 
a primary motivation for conducting SLERAs. Key aspects of ecological protection are 
presented as management goals. These are general goals established by legislation or agency 
policy that are based on societal concern for the protection of certain environmental 
resources. For example, environmental protection is mandated by a variety of legislation and 
government agency policies (i.e., the CERCLA, National Environmental Policy Act). Other 
legislation includes the ESA 16 USC 1531-1544 (1993, as amended) and the Migratory Bird 
Treaty Act 16 USC 703-711 (1993, as amended). To evaluate whether a management goal 
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has been met, assessment endpoints, measures of effects, and decision rules were formulated. 
The management goals, assessment endpoints, measures of effects, and decision rules are 
discussed below. 

Because only terrestrial habitat is present at ODA1, there is only one primary management 
goal for this AOC. However, the assessment endpoints differ between the general screen and 
the site-specific analysis screen. The management goal for the SLERA is Management 
Goal 1: Protect terrestrial plant and animal populations from adverse effects due to the 
release or potential release of chemical substances associated with past site activities.  

Ecological assessment endpoints are selected to determine whether this management goal is 
met at the unit. An ecological assessment endpoint is a characteristic of an ecological 
component that may be affected by exposure to a stressor (i.e., COPEC). Assessment 
endpoints are “explicit expressions of the actual environmental value that is to be protected” 
(EPA, 1992). Assessment endpoints often reflect environmental values that are protected by 
law, provide critical resources, or provide an ecological function that would be significantly 
impaired if the resource was altered. Unlike the HHRA process, which focuses on individual 
receptors, the SLERA focuses on populations or groups of interbreeding nonhuman, 
nondomesticated receptors. Accordingly, assessment endpoints generally refer to 
characteristics of populations and communities. In the SLERA process, risks to individuals 
are assessed only if they are protected under the ESA or other species-specific legislation, or 
if the species is a candidate for listing as a T&E species. Because T&E species are not a 
concern at ODA1 (see Section 8.4.4), potential impacts to populations is the appropriate 
criterion for consideration at ODA1. 

Due to the uniqueness of local flora and fauna communities, as well as varying societal 
values placed on these ecological features, a universally applicable list of assessment 
endpoints does not exist. The Ohio EPA’s Ecological Risk Assessment Guidance Document 
(Ohio EPA, 2008) was used to select endpoints for this SLERA. For the Level II Screening, 
the assessment endpoints are any potential adverse effects on ecological receptors, where 
receptors are defined as any plant or animal population, communities, habitats, and sensitive 
environments (Ohio EPA, 2008). Although the assessment endpoints for the Level II 
Screening are associated with Management Goal 1, specific receptors are not identified with 
the assessment endpoints. 

Table 8-5 shows the management goals for terrestrial resources, associated assessment 
endpoints, measures of effect, and decision rule by assessment endpoint number. 
Furthermore, the table provides definitions of Assessment Endpoints 1, 2, 3, and 4 for 
terrestrial receptors. As stated, the assessment endpoint table includes a column describing 
the conditions for making a decision depending on whether the HQ is less than or more than 
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one. If the HQ is greater than one, the Scientific Management Decision Point options from 
Ohio EPA/U.S. Army guidance are provided; for example, NFA, risk management, 
monitoring, remediation, or further investigation.  

For the Level III Baseline evaluation, the assessment endpoints are more specific and stated 
in terms of types of specific ecological receptors associated with each of the two 
management goals. Assessment endpoints 1, 2, 3, and 4 entail the growth, survival, and 
reproduction of terrestrial receptors such as vegetation and terrestrial invertebrates, 
herbivorous mammals, worm-eating/insectivorous mammals and birds, and carnivorous top 
predator mammals and birds, respectively. Assessment endpoints 1 through 4 are associated 
with Management Goal 1, protection of terrestrial populations and communities.  

The assessment endpoints are evaluated through the use of measurement endpoints. EPA 
defines measurement endpoints as ecological characteristics used to quantify and predict 
change in the assessment endpoints. They consist of measures of receptor and population 
characteristics, measures of exposure, and measures of effect. For example, measures of 
receptor characteristics include parameters such as home range, food intake rate, and dietary 
composition. Measures of exposure include attributes of the environment such as 
contaminant concentrations in soil, sediment, surface water, and biota. The measurement 
endpoints of effect for the Level II screening evaluation consist of the comparison of the 
MDCs of each contaminant in soil to ESV benchmarks.  

Measurement endpoints for the Level III Baseline include the comparison of estimated doses 
of chemicals in various receptor animals such as voles, shrews, and American robins to 
toxicity reference values. 

In the Level II Screening, MDCs in soil were used as the EPCs for comparison to generic soil 
or sediment screening values that are expected not to cause harm to ecological populations. 
Any COPECs retained following the Level II screening are potentially subject to a Level III 
baseline analysis using EPCs that are more representative of the exposures expected for the 
representative receptors. The Level III baseline analysis includes evaluation of exposure of a 
variety of receptors to the reasonable maximum exposure concentrations of COPECs at each 
EU, using default dietary and uptake factors. The representative ecological receptors may not 
all be present at each EU. However, all representative receptors are evaluated at this step.  

For the Level III Baseline, decision rules for COPECs were obtained from Ohio EPA’s 
guidance for chemicals (Ohio EPA, 2008). For COPECs, the first decision rule is based on 
the ratio (or HQ) of the dose to a given receptor species (i.e., a vole, representing herbivorous 
mammals) associated with a chemical’s concentration in the environment (numerator) to the 
ecological effects or toxicity reference value (denominator) of the same chemical. A ratio of 
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one or less means that ecological risk is negligible, while a ratio of greater than one means 
that ecological risk from that individual chemical is possible and that additional investigation 
should follow to confirm or refute this prediction. The second decision rule is that if “no 
other observed significant adverse effects on the health or viability of the local individuals or 
populations of species are identified” (Ohio EPA, 2008) and the hazard index (HI) does not 
exceed 1, “the site is highly unlikely to present significant risks to endpoint species” (Ohio 
EPA, 2008). Potential outcomes for the Level III Baseline are (1) no significant risks to 
endpoint species, so no further analysis is needed; (2) conduct field baseline assessment to 
quantify adverse effects to populations of representative species that were shown to be 
potentially impacted based on hazard calculations in the Level III Baseline; and (3) remedial 
action taken without further study. 

8.9 Level II Screening Weight of Evidence Discussion 

Prior to making the determination as to whether a Level III Baseline is warranted, it is 
appropriate to evaluate various lines of evidence that might suggest whether or not additional 
ecological investigation is needed at this AOC. Due to the highly conservative nature of the 
Level II Screening, the identification of COPECs does not necessarily indicate that potential 
for adverse effects is realistic at this site. For example, HQs developed during the initial 
(screening) steps of a SLERA assume that receptors are exposed daily to the concentration 
equal to the MDC of the COPEC. However, ecological receptors (other than plants) are 
mobile, and most (if not all) of their exposure would be to soil or other media where much 
lower concentrations are present. 

Another source of uncertainty in the Level II Screening results from the fact that toxicity 
studies upon which the benchmark values are based are highly conservative. These studies 
typically use naive (i.e., laboratory) organisms comprised of a single genetic strain that have 
no inherent resistance to chemical insults. Nonlaboratory organisms have both a more 
diverse genetic makeup and exposure history to ambient levels of chemicals (both natural 
and anthropogenic in origin) that favor the development of resistances to chemical exposure 
in nature. Also, toxicity studies usually dose the test organisms with a chemical that is fully 
bioavailable (i.e., in solution) and that uses the most toxic chemical form. However, when a 
chemical is released to the environment, it reacts with other compounds and is affected by 
ambient conditions that often reduce the chemical’s ability to be absorbed by and/or retained 
in an organism (i.e., metals released to terrestrial systems often sorb to soil, reducing their 
bioavailability). The form of the chemical may change in the natural environment as well, 
which often results in the reduction of its toxic properties. For example, under reducing 
conditions, hexavalent chromium is readily transformed to less toxic trivalent chromium in 
soil (however, it should be noted that conversion to a more toxic form in the environment is 
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also possible, such as the conversion of inorganic mercury to methyl mercury by 
microorganisms under certain conditions; see the discussion of mercury in Section 8.9.1). 

Because of these factors, the correlation between total concentration of a chemical in a given 
medium and its toxic effect is often quite poor, and predictions regarding potential toxicity 
must be used with caution. Although any chemical with an HQ greater than 1 must be 
identified as a COPEC and is recognized as being a potential concern (Ohio EPA, 2008), the 
uncertainties associated with the HQs must be considered when making recommendations 
based on the results of the SLERA, particularly with regards to the interpretation of the HQ 
values. HQs are not measures of risk, are not population-based statistics, and are not linearly 
scaled statistics. Therefore, an HQ greater than 1, even exceedingly so, does not definitively 
indicate that there is even one individual expressing the toxicological effect associated with a 
given chemical to which it was exposed (Tannenbaum, 2005; Bartell, 1996). Furthermore, 
the spatial area affected and the magnitude of the HQ exceedance must be taken into account 
when considering the potential for local populations (rather than individuals) to experience 
adverse effects, because population-level effects are the endpoints of concern in the SLERA 
(see Table 8-5). To account for some of these uncertainties, HQs less than 10 are considered 
to represent a low potential for environmental effects, HQs from 10 up to, but less than 100 
are considered to represent a significant potential that effects could result from greater 
exposure, and HQs greater than 100 represent the highest potential for expected effects 
(Wentsel et al., 1996). It should be noted that Ohio EPA considers HQs greater than 1 to be 
potentially significant. The findings of the Level II Screening are discussed in additional 
detail in this section to support final recommendations for this stage of the risk assessment 
process. 

8.9.1 Weight of Evidence Discussion for Discrete Soil Samples 
As presented in Section 8.5.5.1, five COPECs were identified in discrete soil samples. All 
five COPECs were metals, including cadmium, cobalt, copper, mercury, and zinc. Table 8-6 
presents the concentrations of all COPECs by soil sample, and Table 8-7 presents the HQs 
associated with each COPEC in the individual samples. 

Cadmium, cobalt, copper, and zinc all had HQs below 10 (range equals 1.1–6.9; Table 8-2). 
The spatial distribution of samples with concentrations greater than their BSVs and ESVs 
was not extensive: 1 out of 18 samples for cadmium, 1 out of 18 samples for cobalt, 4 out of 
18 samples for copper, and 7 out of 18 samples for zinc met these criteria (Table 8-7). 
Therefore, these chemicals are considered to have a low potential for adverse ecological 
impacts due to their low magnitude of detected concentrations and their limited spatial 
distribution. Mercury was the only COPEC with an HQ greater than 10 (HQ of 149; 
Table 8-2). However, the MDC for mercury of 0.076 mg/kg was only approximately a factor 
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of 2 greater than the BSV of 0.036 mg/kg, and only 4 out of 18 discrete surface soil samples 
had concentrations of mercury that were greater than its BSV (range equals 0.05– 
0.076 mg/kg). Also, the average concentration of samples with detectable levels of mercury 
is 0.034 mg/kg, which is below the BSV of 0.036 mg/kg. Therefore, on average, 
concentrations at the site approximate naturally occurring concentrations. Because this 
average value does not include nondetect results, the value is likely biased high (i.e., 
conservative). 

Although the concentrations of mercury in ODA1 discrete soil samples are only slightly 
elevated above background, the extremely low ESV of 0.00051 mg/kg results in an HQ value 
that exceeds 100. The mercury ESV was calculated using the toxicity properties of 
methylmercury (Efroymson et al., 1997a), which may not be appropriate for a soil 
benchmark value. Methylmercury is a highly toxic, organometallic form of mercury that 
forms naturally in water from the bioconversion of inorganic forms of mercury (Hazardous 
Substances Data Bank, 2007). Inorganic mercury compounds can be methylated by 
microorganisms indigenous to soil under both aerobic and anaerobic conditions; however, 
the methylation rate is generally considered to be quite low (EPA, 2005) and the process is 
balanced by microbial processes that reduce inorganic cationic mercury and methylmercury 
to elemental mercury, which is free to volatilize from soil. Therefore, methylmercury is not 
the dominant form of mercury in terrestrial systems. EPA (2005) assumes that 98 percent of 
the mercury in soil exists as cationic compounds and that 2 percent exists as methylmercury, 
except in wetland areas. Thus, the use of methylmercury toxicity values to calculate an ESV 
protective of soil receptors is highly conservative. It is noted that alternate mercury ESVs 
available for the former RVAAP/Camp Ravenna are approximately 3 orders of magnitude 
greater than the selected ESV, likely because they were based on forms of mercury more 
likely to be found in terrestrial systems (Table H-1, Appendix H). If the EPA Region 5 (EPA, 
2003) alternate ESV of 0.1 mg/kg is used, mercury would have an HQ of less than 1. 

8.9.2 Weight of Evidence Discussion for ISM Soil Samples 
As presented in Section 8.5.5.1, 15 COPECs were identified in ISM samples, including nine 
metals (antimony, cadmium, chromium, cobalt, copper, mercury, selenium, thallium, and 
zinc), two explosives (2,4,6-TNT and nitroguanidine), three pesticides (4,4’-DDE, 
gamma-chlordane, and heptachlor), and one SVOC (di-n-butyl phthalate [Table 8-3]). 
Table 8-8 presents the concentrations of all COPECs by soil sampling unit, and Table 8-9 
presents the HQs associated with each COPEC in the individual decision units. 

None of the HQ values for the metals selected as COPECs exceeded 10, with the exception 
of mercury (Table 8-3). Similar to the discrete samples, the mercury HQ exceeded 100 due to 
the conservative ESV that was used. The MDC for mercury in the ISM data set of 
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1 0.079 mg/kg is nearly identical to the MDC detected in the discrete sample data set, and the 
same uncertainties with regards to its ESV described in Section 8.9.1 apply to the ISM 
evaluation as well. Cobalt and selenium were each detected in only one decision unit at 
concentrations greater than their BSVs and ESVs. All other concentrations of metal COPECs 
were greater than their screening values at multiple units. However, because ISM samples 
represent average concentration over a larger area, there is greater opportunity for ecological 
receptors to be exposed to sample units with elevated metals concentrations compared with 
discrete samples. Therefore, considerations regarding the number of sampling units that 
exceed criteria have a reduced importance for these types of samples. 

Two explosives were identified as COPECs in ISM samples (Table 8-3). 2,4,6-TNT was only 
detected in 1 out of 5 samples, did not have an HQ that exceeded 1 when rounded, and is 
unlikely to be present at ecologically relevant concentrations. Nitroguanidine could not be 
evaluated because no ESV was identified for this chemical. This chemical was detected in 
the only sample it was analyzed for at a concentration of 0.59 mg/kg, which is slightly 
greater than its reporting limit (Table 8-3). Explosives compounds typically are not 
bioaccumulative, and this chemical was not identified as a PBT compound. Therefore, 
although the presence of this chemical represents a small uncertainty in this SLERA, 
nitroguanidine is unlikely to pose a significant threat to ecological receptors. 

Three pesticides were identified as COPECs in ISM samples, all of which were only selected 
as COPECs because they are PBT chemicals (Table 8-3). The greatest HQ for these three 
pesticides was 0.3, for heptachlor (Table 8-3). Pesticides were routinely used at the former 
RVAAP/Camp Ravenna for pest control consistent with standard and legal application 
procedures at the time. Due to their relatively low concentrations, and the lack of an obvious 
site-related source, these chemicals are considered to be of low significance to ecological 
receptors.  

One SVOC, di-n-butyl-phthalate, was detected at an estimated concentration of 0.00021 
mg/kg, and was identified as a COPEC only because it is a PBT compound. Its HQ value 
was many orders of magnitude below unity (Table 8-3). Concentrations at these levels are 
unlikely to be ecologically relevant. 

8.10 Level II Screening Recommendations 

Most chemicals detected in ODA1 soil were detected at concentrations that are unlikely to be 
ecologically relevant. For the discrete samples, all five identified COPECs were detected at 
relatively low concentrations that, with the exception of mercury, approximated their BSVs, 
or ESVs, or both. Mercury had an elevated HQ value of over 100, which is attributable to its 
extremely conservative ESV, even though it was only greater than natural concentrations by 
a factor of approximately two. However, it is noted that the mean concentration of mercury 
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in discrete samples was lower than its BSV; therefore, the average detected concentrations 
were below naturally occurring levels. Also, when a more realistic ESV was used, the 
mercury HQ was less than one. Similarly, although 14 chemicals were identified as COPECs 
in the ISM surface soil samples, none appear to warrant further investigation for ecological 
purposes alone. Eight of the nine metal COPECs had HQs that did not exceed 10, which, 
given the conservative nature of the Level II Screening, suggests that they are not present at 
sufficiently high concentrations to warrant concern. The HQ for mercury exceeded 100, but 
this HQ is likely overestimated due to the conservative ESV that was used for this SLERA. 
Of the six organic chemicals identified as COPECs, only 2,4,6-TNT had an HQ slightly 
greater than one; the other five chemicals were selected as COPECs either because they 
lacked an ESV or because they are PBT compounds that were detected at low concentrations 
below their ESVs. However, given their low concentrations, it is unlikely that these 
chemicals have the potential to cause adverse ecological effects to populations.  

In summary, slightly elevated concentrations were detected in both discrete and ISM 
samples, and the potential for localized ecological impacts cannot be completely discounted. 
However, given the fact that the terrestrial area evaluated for ODA1 is less than one acre in 
size, and that the Phase II Screening uses highly conservative assumptions, it is unlikely that 
exposure to the surface soil COPECs identified in this SLERA would adversely impact 
populations of ecological receptors at ODA1. Therefore, no further investigation (i.e., a 
Level III Baseline) or action is considered necessary at ODA1 for ecological purposes. 

Draft 8-22 Contract No. W912QR-08-D-0013 
Version 2.0 Delivery Order 0002 
January 2016 



••• •• 

~ 

'E 
LL 

N 
(') 
0 

Q_ 
<( 

~ g; 
::c 
0 
0 
(]) 
LL 

~ 
LL 

ii' 
w 
::£ 
~ 

::e"' 
1:, 
Q) 

E' 
Q_ 

~ 
§ 
Q) 

0 " 0 

i 
(]) 

Q) 
> 

(t'. "' 
lf) 
::e 
::e 
<( 

5' 
I 
.c 
Q_ " .l!l 
U: 

I 
(') 

0 

~ 
0 

::e 
::e 
di 
"O 
.l!l 
i" 
~ 
Q) 

(.'.) 

CONTAMINATION SOURCE TRANSPORT EXPOSURE ECOLOGICAL RECEPTORS 

SOURCE MEDIA MECHANISM MEDIA Terres tri a I Aquatic Benthi c 

Receptors Receptors Invertebrates 

VOLATl LIZATION AIR x:--->I 1--->I 1--->I @ I @ I I 
I 
I 
I 
I 
I 

I 

Historic Site ~ Soil 

SURFACE SOIL x x~ I 1~1 • I I I 

I SUBSURFACE SOIL 1--->I @ x xI I I 
'' 

Operations 

BIOUPTAKE FOOD CHAIN x x~1 1~1 1~1 • I I I 

LEACHING GROUNDWATER x x x~1 1~1 1~1 I I I 
~ Major trans port route 

----> Minor, limited transport route 

- Media to be screened in the Level II screen 

• Complete exposure pathway, major(ingestion and/ordietaryuptake implied, but not evaluated quantitativelyin Level II screen) 

Comp I ete exposure pathway, mi nor (in ha I a ti on not qua ntitavel y eva I ua ted in Leve I 11 screen) 

Incomplete exposure pathwayx U.S.ARMY
ll'n'II CORPS OF ENGINEERS 

LOUISVILLE DISTRICT 

RAVENNA ARMY AMMUNITION PLANT, RAVENNA, OHIO 

RVAAP-03 

OPEN DEMOLITION AREA #1 


Shaw Environmental & Infrastructure, Inc. 
(A CB&I Company) 

FIGURE 8-1 CONCEPTUAL SITE MODEL FOR LEVEL II SCREENING 




~ g 
U) " 
~ 

~ 

£ 
~ 

N 

<g 
a: 
M 

M 

0 

;;"' 
a_ 

~ 
<: 
0 
0 

:2 
§; 
:2 
§; 
~ 

"* . 

~ 
i': 

I

0 

U) 

1 

"' ui 

" " "' 
~ 
.,,i 
e 

i 
~ 

i 
¥. 
~ . 

a: 
M 

;::: 

~ 
;,; 

1, 

0 


" " ~ 
~. 

i 

c1> 

e

" 1o 
(') 
~ 

~ 
-" 

~ 
z 
1:, 
.'!'. 
E' 

Q_ 

CONTAMINATION SOURCE TRANSPORT EXPOSURE EXPOSURE ROUTES 

SOURCE MEDIA MECHANISM MEDIA Terrestrial Terrestrial Rabbit 

Plants Inverts Vole 

VOLATILIZATION AIR INHALATION (VAPORS) x xi-->I 1--->I 1--->I I I I @ 

INGESTION x • • • • x x x x 

DIRECT/DERMAL CONTACT • • @ @ @ x x x x 

INHALATION (FUGITIVE DUST) x x @ @ @ x x x x 

' ~ I SURFACE SOIL 1~ 

INGESTION x x x 

DIRECT/DERMAL CONTACTI SUBSURFACE SOIL 1--~ x x x 

l INHALATION (FUGITIVE DUST) x x x 
Historic Site 

Soil I1~1I Operations I 

41 BIOUPTAKE 

~1 EROSION 

~1 LEACHING 

~ 

---> 
•@ 

x 

FOOD CHAIN1~1 1~ 

SURFACE WATER/ INGESTION x x x1~1 
SEDIMENT DIRECT/DERMAL CONTACT x x x 

l' lI 
PLANTS x x x 

I 
I 

I FOOD CHAIN INVERTEBRATES 

I 

I 1~ x x x 
\ 

\ FISH x x x\ 
\ 

\ 

GROUNDWATER1~1 
\ 
~ 

1~ 

Major route 


Mi nor route {not qua ntifl ed) 


Complete exposure pathway, major 

Complete exposure pathway, minor 

Incom pl ete exposure pathway or not eva I uated 

ECOLOGICAL RECEPTORS 

Shrew Fox Aquatic Muskrat Mink Benthic 

Robin Hawk biota Duck Heron Inverts 

@ x xI @ I I I @ I @ I I 

x x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

U.S.ARMY
ll'n 'II CORPS OF ENGINEERS 1 11 11 

LOUISVILLE DISTRICT 

RAVENNA ARMY AMMUNITION PLANT, RAVENNA, OHIO 

RVAAP-03 

OPEN DEMOLITION AREA #1 


Shaw Environmental & Infrastructure, Inc. 
(A CB&I Company) 

PLANTS x @ • @ @ x x x x 

INVERTEBRATES x @ x • @ x x x x 

HERBIVORES x x x @ • x x x x 

OMNIVORES x x x @ • x x x x 

INGESTION x x x x x x x x x 

DIRECT/DERMAL CONTACT x x x x x x x x x 

INHALATION (VAPORS) x x x x x x x x x 

FIGURE 8-2 PRELIMINARY CONCEPTUAL SITE MODEL FOR LEVEL Ill BASELINE 



Table 8-9 
Summary of Hazard Quotients for COPECs in ISM Surface Soil Sample Units (0-1 ft bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Location: DA1SS-050 DA1SS-051 DA1SS-052 DA1SS-053 DA1SS-054 

Sample Number: DA1SS-050M-0201-SO DA1SS-051M-0201-SO DA1SS-052M-0201-SO DA1SS-053M-0201-SO DA1SS-054M-0201-SO 

Sample Date: 27-Sep-10 27-Sep-10 27-Sep-10 10-Nov-10 10-Nov-10 

Sample Depth (ft bgs): 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 

COPEC Result Result Result Result Result 
Inorganics 
Antimony 4.4 5.6 10.0 
Cadmium 7.2 2.6 4.7 1.4 
Chromium 4.2 4.2 2.8 5.9 2.2 
Cobalt 1.6 
Copper 6.7 1.1 6.4 2.6 
Mercury 72.5 154.9 74.5 
Selenium 4.6 
Thallium 1.6 1.5 
Zinc 4.2 2.6 3.1 2.6 
Explosives 
2,4,6-Trinitrotoluene 
Nitroguanidine 
Pesticides 

4,4'-DDE a 

gamma-Chlordane a 

Heptachlor a 

Semivolatile Organic Compounds 
Di-n-Butyl Phthalate a 

a  denotes MDC is below ESV; COPEC is retained for bioaccumulative effects.
 
 
Cells in bold exceed an HQ of 10; Cells shaded gray exceed an HQ of 100. Only results that exceeded background and ecological screening values are presented.
 
 
COPEC denotes chemical(s) of potential ecological concern.
 
 
DA1 denotes Open Demolition Area # 1 area of concern.
 
 
DDE denotes dichlorodiphenyldichloroethylene.
 
 
ft bgs denotes feet below ground surface.
 
 
HQ denotes hazard quotient.
 
 
ISM denotes incremental sampling method.
 
 
M (in sample ID) denotes multi-incremental sample. 
MDC denotes maximum detected concentration. 
SO denotes soil sample. 
SS denotes surface soil. 
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Table 8-4 
Number of COPECs Identified for ISM Surface Soil Samples (0–1 ft bgs) 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Sample Unit Metals Explosives Pesticides SVOCs 

DA1SS-050 7 0 0 0 

DA1SS-051 4 1 0 0 

DA1SS-052 5 1 0 0 

DA1SS-053 7 0 0 0 

DA1SS-054 3 0 0 0 

1 
2 
3 
4 
5 

* denotes screening criteria include the BSV and the ESV screening steps.
 

DA1 denotes Open Demolition Area # 1 area of concern. 


COPECs denotes chemicals(s) of potential ecological concern.
 

SS denotes soil sample. 


SVOC denotes semivolatile organic compound. 
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9.0 RI SUMMARY, CONCLUSIONS, AND 
RECOMMENDATIONS 

This section summarizes the significant results obtained and conclusions reached as a result 
of the IRP Phase II RI activities conducted at ODA1. Only the most significant findings are 
presented in this section and are reproduced directly or abstracted from information 
contained in the report. The conclusions provide general and comparative interpretations of 
the findings, in terms of the general objectives of the Phase II RI. 

9.1 Summary of the Phase II RI Findings 

The Phase II RI has resulted in the collection, evaluation, and synthesis of a large amount of 
information regarding past activities at ODA1, current conditions on site with respect to the 
presence of contaminants, and physical setting of the land. A summary of the description, 
materials disposed/potential contaminant sources/data gaps investigated, dates of operation, 
RI activities conducted, and overall site recommendations are summarized in Table 9-1. 

9.2 RI Conclusions and Recommendations 

Conclusions and recommendations for ODA1 evaluated as part of this RI is summarized in 
Tables 9-1. 

Based on results of this RI, an NFA is warranted for soil, surface water, and sediment for the 
Unrestricted (Residential) Land Use: 

	 Surface Soil (0–1 ft. bgs)—No further evaluation of constituents was 
recommended in the human health risk assessment as none of the COPCs 
(thallium and cobalt) were identified as COCs since their ratio of the EPC 
(maximum in ISM samples) to the Residential RSLs were less than one for both 
cancer and noncancer effects (based on an evaluation of chemicals and the specific 
target organ for effects. 

 Subsurface Soil (1–13 ft. bgs)—No further evaluation of constituents was 
recommended in the human health risk assessment as the SORs were less than one 
for both cancer and noncancer effects for the COPCs (aluminum, antimony, 
arsenic. cadmium, copper, lead, silver, and thallium) identified. 

	 Surface water and sediment—No further evaluation of consitiuents was 
recommended since no SRCs were identified in either of these media. 

An NFA decision is warranted for the Unrestricted (Residential) Land Use for soil, surface 
water, and sediment for chemicals. No further evaluation of constituents was recommended 
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in the human health risk assessment for soil since the ratios of the EPC to the applicable 
RSLs were less than one for both cancer and noncancer effects for all COPCs identified. 
Since no SRCs were identified in the surface water and sediment on the AOC, NFA 
determination was also recommended. 

In summary, slightly elevated concentrations were detected in both discrete and ISM 
samples, and the potential for localized ecological impacts cannot be completely discounted. 
However, given the fact that the terrestrial area evaluated for ODA1 is less than one acre in 
size, and that the Phase II Screening uses highly conservative assumptions, it is unlikely that 
exposure to the surface soil COPECs identified in this SLERA would adversely impact 
populations of ecological receptors at ODA1. Therefore, no further investigation (i.e., a 
Level III Baseline) or remedial action is considered necessary at ODA1 for ecological 
purposes. 

From a chemical prospective (munition constituents - MC) and based on the IRP 
requirements for an NFA decision, no additional remedial actions are needed for ODA1. The 
AOC meets the IRP requirements of the Unrestricted (Residential) Land Use. As 
demonstrated in this RI, the AOC was determined to be NFA, or no further action required. 
However, the AOC still has potential for Munitions and Explosives of Concern (MEC) in 
areas that were not cleared in previously completed studies on the AOC. The ODA1 was 
identified in the real property records and the OHARNG Federal Installation Support Plan as 
an operational (active) range and not a demolition range. It was included as part of the larger 
adjacent maneuver area (Training Area – TA G) and deemed to be an "operational range". 
Under this classification, ODA1 is not eligible to be included in the Military Munitions 
Response (MMRP). Because it is part of the maneuver area which is an operational and 
active range, the additional MEC clearance will be completed by the OHARNG. It is 
believed that little if any MEC remains but this cannot be confirmed until a complete MEC 
clearance is conducted. Therefore, the AOC will be properly managed and maintained 
according to Army policy. The maintenance of active (operational) ranges is not part of 
CERCLA and active ranges are not allowed to be used by the Army except for like purposes.  
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Table 9-1  
Conclusions and Recommendations for ODA1 Phase II Remedial Investigation, 
Unrestricted (Residential) Land Use 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

 

Site

 ODA1 
(RVAAP-03) 

 RI Conclusions Recommendations

Analytical Results: SRCs were identified for deep surface soil and 
 included: 19 metals (aluminum, antimony, arsenic, barium, 

beryllium, cadmium, chromium, cobalt, copper, cyanide, lead, 
manganese, mercury, nickel, selenium, silver, thallium, vanadium, 

  and zinc), 4 explosives (2,4,6-TNT, 2,4-DNT, 2-amino-4,6-DNT, 
 and HMX),1 propellant (nitroguanidine), 6 pesticides (4,4’-DDT, 

 4,4’-DDE, Endosulfan II, gamma-chlordane, heptachlor, and 
heptachlor epoxide), 3 SVOCs (bis[2-Ethylhexyl]phthalate, di-n
butylphalate, and 2-methylnapthalene), and one VOC (acetone). 
SRCs were identified for subsurface soil and included: 13 metals 
(antimony, arsenic, barium, beryllium, cadmium, chromium, 

 copper, cyanide, lead, selenium, silver, thallium, and zinc), 1 

NFA for soil, sediment 
and surface water 
MEC will be managed 
in accordance with 
DoD safety procedures 
and policies as  they 
relate  to  operational 
ranges. MEC   will be 

 explosive (2,4,6-TNT), 7 pesticides (4,4’-DDT, 4,4’-DDE, 
 gamma-chlordane, heptachlor, Endosulfan II, delta-BHC, and 

Aldrin), and 3 SVOCs (bis[2-Ethylhexyl]phthalate, isophorone, 
 and di-n-butylphalate). 

Human Health Risk Results: The AOC meets the requirements  
for NFA for Unrestricted (Residential) Land Use since no COCs 

  were identified in soil, surface water, or sediment  
 Ecological Risk Screening Results: No further evaluation 

 required. 

addressed in the future 
if the operational range 
is no longer used and is 

 closed.” 
 

1 BHC denotes benzene hexachloride.  

COC denotes chemical of concern.  

DDE denotes dichlorodiphenyldichloroethylene.  

DDT denotes dichlorodiphenyltrichloroethane.  

DNT denotes dinitrotoluene.  

HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.  

NFA denotes no further action.  

SRC denotes site-related contaminant.  

SVOC denotes semivolatile organic compound. 

TNT denotes trinitrotoluene.  

VOC denotes volatile organic compound.  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
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Appendix A 
Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

~ Soil I Sediment Field Logsheet 

Shamr stiaw E&I 

Site Name: f<A.veM,"'- , (} \.l dDA-1 Project #: 133 (,,I (., 

Sample Location Sketch: !sample io: l)Al:s:s ·• o5oM •02.61 .. Sc> 
J 1-11 

jsample Type*: ,.., -::Jv(l 1 -:t.S/J\ I 0 

a 
• ij O JJ � a I> . A " " " a 

I> 0
~ 
 .A )<. ¥ 'I. 

': SED=Sedlment;@UR=Surfaoe ~} 
• ' 

"a d � "'I " 
"'\1 

)( ~
" �• ,,. h " � A 

~ 

SUB=Subsurface Soll; OTH=Olher. 
" ~ I> " "'', n y. 

0 0 

grab=Grab, comp=Composlle 
O l:t on • ll q d A 

b d
I> ' )< i '" A A y. 

u " i " o'-' Date Sampled: 9)·2..7/,CJ O s v 

., 
" 

O lJ .,.Cl 
ft .,, ,, "' y.

(J
" �

' ' 

"' '/. /l "'l'
1:1 /:, 

-ime Sampled: (0?-0 " 
Cl 

" 
x A o y. (I O ~ 

){ (. .. 
h �

I] ,u 
A " y. t,. \I 

Depth (ft bgs): I .(:4.. x" p,, �'D.J.l:<s ·051:>W\. 02.01 -som,d• 
e:,,o;.. nod(/ .£.,... Physical description: DAI <>\10 .,.,,c:'n.<>t. So

L,q~~, b,vw•'\ lo""' <,;,/ ('>., �''°"" -(:;.-, 
~'s .. 

t>A( ss- 05'01>"• o-201 • f'YI S

'D = rwc.t. .r.., 'OAl,>s .. 050m ... ~2,c1J .. MD
l«I' 'IC-<.ci ('.\JJ.'4 

Analyses requested: 

11,L mt·l-<,15 , E'.><pl,,,,.ives, 
\+ei<. ('.{., Photograph Log II: tJA ' 

r<m ,. 

PIO: Calibration Date: µA"'(>, 

02/LEL: j\JI\ Calibration Date: µfl, 

Weather: � Clo..d'1, dri <c!zL,. , ea:,1

Temperature: &D OF

Sampling Equipment: 0-M"lR-'>:S S:1-,,.d V?v:}k . j?r<k 

Equipment Decontamination Technique: 1.-tcivin<>'>" '$x'f"'"f''tl A1t¢1s.ol, 1):I:" rlAS<'. 
1 

VAl,,:ollt>IY,. 0·1.ol .. ~o
QC Samples: ...,,.. -~ .. ,)~m. o-iot • ms J 'J)Alc,-s-o,-;o M .• o'2-ol -M't:> 

Analytical Laboratory: CT. J...,.l,,.,,r=+~..-:, <;. 

Comments: Flod· +lrrOL.:" , 

Field Technician: (Print) ~-~h � Date: cr/2;,/~r,,.dL 10

A-1 � Appendix A Boring Logs 

http:A1t�1s.ol


Shaw Enviromnental & Infrastructure, Inc. 

~ Soll/ Sediment Field Logsheet 

Sliamr Shaw E& I 

Site Name: RIAWhr<>- .o\-l Ol)A- I Project II: \':'.>".:,(.,I (,,

Sample Location Sketch: 
jsample iD: {)Abs .o'30,(1 ·o'U'I -so 

I
jsample Type': ~,I'f;M I ,s_,,_ 
': SED=Sedlme~r~Surface~ F"'}f
SUB=Subsurface Soll; OTH=Other. \ ~ 
nrab=Grab, como=Comooslte 

?>-dlf'u_ toc0-,H ""' 
Dale Sampled: <-ff'2,, II (:) -dwkh 
Time Sampled: NJ'5 

Depth (ft bgs): I f ~ , 
Physical description: 

(... '11,.J--- \:,r-c,;-v(l j O<>W> w) 
,r,o,:ed e~ 

Analyses requested: 

-r,,\1- fYl O~~/ SI G><rlu:s:v~ .... , 
11-c~ Cr, !Photograph Log II: NA I 

PID: /JP. Calibration Dale: ,/If 

02/LEL: ti A Calibration Date: pr,, 

Weather: crwd'1, cl r;~t-L/, cc,c/ 

Temperature: (,,o 'F 

Sampling Equipment: :::5/,:,;,.. I,s_s s~.,_f £<-oli =b-<
Equipment Decontamination Technique: /,qv, 'r,w:, I:>of'"'f'y/ /l/co,h,/1 J>+ r/"1$...t. 

QC Samples: This 15 Fl;> .a... DAI%' ·· 0'5oi. m • o-i..o I .<S,c, 

Analytical Laboratory: C:.'T L-ec.bc,,c.dod •.S 

Comments: -i::-loJ -\'t-rro..:"' 

Field Technician: (Print) ~5J?.()h. t?a.sf'D.dL Date: "t/z7/to 

A-2 Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

S~aW"Shaw 
~ Soll / Sediment Field Logsheet

E&I 

Site Name: 'KtvmNA, c, \..\- ot>A 1 Project II: l3;'.'.>&I [,, 

Sample Location Sketch:Sample ID: "PA\$ . c,st> M - O'Z.D I - fYl 5 

Sample Type*: -;Su(2. 1 -:.LSM 
\ 

•: SED=Sedlment: ~R=Surface sott;\ 

SUB=Subsurface Soll; OTH=Olher. ~e, Lt
grab=Grab, como=Comnoslle 

~ 
'Y~ lc)c)(,_

Date Sampled: 'l /,z., 110 S),1 ? 
Time Sampled: }175 tot' �

)'I otA

Depth {ft bgs): I 4. 
Physical description: 

L-,<jh!- I> ,-cv"Yl la>"Y\'\ w/ 
l<Y\'iM-<l <cL<>.~1 

Analyses requested: 

1 AL tyu,.f,,.J s. b><p&-.1,v~s 
Photograph Log II: IAe.1<- Ch.rrrl"Y"") rJA 

PID: µA r.JA Calibration Date: 

02/LEL: rJA Calibration Date: NA 
Weather: c.lavd '-{ dv-:~ ' eo~I 

' 
Temperature: •F(,,a 

Sampling Equipment: 5{<i<)Ala"'2 :5<.«_j /'.l ,sh. "rT'~ 
' 

Equipment Decontamination Technique: /... tqv: ,cO'f'1 ...LS•f-Yof'~ I Jllcohoj I 'b.T 1r1.ris.e 

QC Samples: -t1,,;s •
\S (Y\S ._(:;,,. l)A-\ :SS " o'5o r,, - 020 I - So 

Analytical Laboratory: C-T Lb,,"'--k.,: .,_ s. 
Comments: r-10.-..L. it.vr l\.\'I"\ 

Field Technician: (Print) ~os,...c;h ~..,=oil- Date: 9/i.,ho 

A-3 Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

Sliaw· 
ll 

Sllaw E & I 

Soll / Sediment Field Logsheet 

Site Name: Project#: l?>:3>(., t I,, 

io: ISample Location Sketch: !sample 'yA\?5-0!0m·0'2-o\ · mi> 

Sample Type*: -:5u'2., IfSM S,e-e-
•: SED=Sedlmenl; WR=Surface soil;.) 

F't- 1 
t O o).\'<,v\ 

SUB=Subsurfaca Soll; OTH=Olher. Swflq_ 
~( '5/c,),,J.. 

grab=Grab, como=Gomooslle 

Date Sampled: '{ /'l.-, (1 c, 

Time Sampled: fr '-16 
Depth (ft bgs): I +I-. 
Physical description: 

L-tqhl- b.,--.,w{) IOAr<\ ""'I 
Y'fl(-d <:'--&,...., 

Analyses requested: 

'-----r,r.i;(., frlth-,IS I if"'>< pbs:v, s., 
·l+<LY-, L-r·• Photograph Log II: ,JA 

PIO: NP. Calibration Date: WA 

02/LEL: f')A Calibration Date: l'lll 

Weather: (.,(ovcJ \/ , dri<a~l~' ec,,,I 

Temperature: C:C,o OF

Sampllng Equipment: '5·~.,.J......s. 5'.f-,_,_( f'VS' p,c,be..

Equipment Decontamination Technique: '9 :Cx,rr'lf A\c.hol , 1):t' 
1.- u'"""" , V"'\A'be_

QC Samples: Th-7 ml) .Q.,r l:>A \ "'5 ,. o5o ('{) " 02.0 I ·- so 

Analytical Laboratory: CT L=h,.,..~.,,..:, s. 
Comments: \-\»....\ -\<0-'f(O.; A 

Field Technician: (Print) ~ph ~Sro-c/L Date: "lh...,/,o

A-4 Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

Shm11r 6 Soil I Sediment Field Logsheet 

Shaw E& 1 

Site Name: )<1>.v,, "'' o l·.J 0 tt" TJ,,,.,,i;,i:= 
11 

t,.r,,,, I Project#: t33 <.,I\.,, 
Sample Location Sketch: 

Sample ID: DAl..s-·052,v,- ozol ·'So 1'tJ 
Sample Type': -su(L.;rsM 

0 
0 Cl c, 

': SED=Sedlmenl(llliR=Surtac~); '\( x
0 0 )( )' y. )( 

SUB=SUbsurtace Soll; OTH=Olher. e 0 c, 0 ~ x )( /, ~ " 0
):. 

arab=Grab, comp,Composlte 
n o, 0 a 

0 
joate Sampled: 'l /;)..,/,a I x ,; y: (. ):. 

)( " 
Time Sampled: 0"3'-10 

0 0 0 
)~ )I " 

t') 

\( x ~ " �
Depth (ft bgs): I ·~,l ,<, " 0 0 0 1r >( 0 )( )( \L " 
Physical description: 

/,~kl- b,,"w" ' l0><>rn v.1/ )<;ccn.idt .Q..,,. D41ss -ll!"i·2,.,.,. O'LC>I • So 
....,~ ,.J ' 

C>.<''f dv-'-\ o" """"" .e'er ,;J,,f.;,; <JS2," - o·.,_o \ .so Ov~"I D ,p)
I l:J' > -:,0.Mf'\4. [c,,,.J;..~ ..Q,,. ,}·

f\nalyses requested: 'PA1~· - o ,;ul ~ ""'', "" <>,,4 ):,(sc rr.:
'Ti\<.- il\tf..l~ I lo'•f"'";,,:,, I~<~ C.lvtc,,V I l>/\11;>·0'52,l ,o-z<>l•s'O CA.,."'"\ !>v(')

{',rpp1ttt,f\h> 
1 

svoc.'>, Pc'!>•\'ic..ti4s., ?cBs,
Photograph Log JI: µA

c'.-'i~c4 

PIO: N,,. Calibration Date: fJ/1 

02/LEL: rJJ>. Calibration Date: tJA 

Weather: Clovdy, t..,o"'F . l'V> )?,.l <-'?-'(_ 

Temperature: Go • F 

Sampling Equlpme.nt: 5',(...,c,._l,, 5,S, s+e.d . ,?<J "" .O,<>b-e. 

Equipment Decontamination Technique: L..t<j',J:AfJ.',< I :t:;S<?('W("t I A,lc.ol..,,/ I YT j"I/SJ 

QC Samples: l)A l :,:;, 0'5'2- 'l1 , oi.o,I ~ :50 CAvrn'i Vvf'J 

Analytical Laboratory: C1 L..-"'),..,,,,..-t,,..-;· l';, ' 

Comments: c \.u.,.,,' 
I o(Jer\ ..if:} ..J.e.v,,>- ;/l . 

Field Technician: (Print) ~~()h (i<(\~ (\.n..e-!L Date: 9/YJ/i O 

A-5 Appendix A Boring Logs 

http:Equlpme.nt


Shaw Environmental & Infrastructure, Inc. 

onaw· C>IA Soll / Sediment Field Logsheet
Shaw E& I 

Site Name: Ro..ven"°' , O'f-1 aDA I Project#: J:,;,Co{(a

Sample ID: DA b:,; -O!;>'Z."' ..ozo I ~ So Sample Location Sl<etch: 
( A,,,,., .., - \ 

Sample Type': ?ur'l, ISM 

~: SED=Sedlment;&;...,R=Surface so'!; 

SUB.Subsurtace Soll; OTH=Other, 
l 

0 ~~), 
1rab=Grab, como=Comooslte 5,t f96' 
Date Sampled: 'll;,· /10 
Time Sampled: 

Jw \fc,?" 
O''TOS 

Depth (fl bgs): I .f:;,J--' 1~(i'f\.J 
Physical description: 

II~ N- />,•= lo<><v>\ w/ 
\\'\~K"--Ct e,t.._1 ·, cl-r'j 

Analyses requested: 
iAl- m,1-,J~, 6(1,_,;,'vts, t-1= cw0 --i, 

r"'('-tll•,,J:;, ;,\JO c $, Pe.,-+: c :.l.,s. fells Photograph Log #: 
L"c,.tol,, µA 

PID: (\IJ:Y_y /111 Calibration Date: NA 

02/LEL: ,-./A Calibration Date: ;tfjl 

Weather: (._, lo<d, '\ I li'\h~ \.?rl--l''< L 

Temperature: C,o Of 

Sampling Equipment: 7f.,,,-,\.i,,~ 51-t~ ;;,e,rsl-.. Or<>b-l.. 

~i,\t
' 

Equipment Decontamination Technique: r"OiC , hf"'N I Ab.kt, j)T ri .-,",,(_ 

QC Samples: 'lt:s ,5, A'"''i. v..,e QA S,s,....pl; .P.,/ 'J)A).5':i- 0'5'2.m- ozo I --$G 

Analytical Laboratory: CT Lc,1=-,~.,-j ¢5, 

Comments: Cl..«..-- , rv:>oy1 -k,vr.:>.. : f\ 

Field Technician: (Print) <> o:;,eo I,._ ~.:,y-oJ(., Date: 91).7 Ji 6 

A-6 Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

Sllavir 
~ Soil I Sediment Field Logsheet 

Shaw E& 1 

Site Name·~Vtnl"A, 0·1--l I
Project 11· { 33 (.., \ (,:,

Sample Loca!ion Sketch:!sample ID: DA \;55- 05'2,d - 0-2.01- So 

!sample Type': '5ui2, P\S(,,~TE-
1 I �

•: SED=Sedlmef(f(sUR=Surtace ~ 

SUB=Subsurtace Soll; ' OTH=Olher. 
f~"l

grab=Grab, comn=Comnoslle 
~ J},,,r 

I J,i 
Date Sampled: 9 IQ-,/,o toe· · 

cf")

Li 
Time Sampled: 0")1':) '7"'((\f ·';;Jwl·(J, 
Depth (ft bgs): I .Pl-' 
Physical description: 

I t'1l1- \?rw.>>'I [ oo,I'\ ~" I 
\'!'\Md cl"-'i 'i' d r<'J 

Analyses requested: 

\{o cs Photograph Log II: AIA 
PID: tJ ~ Calibration Date: rJ A 

02/LEL: fi.lJ,,, Calibration Date: rJ A 

Weather: {'. [cu c(<..t , I ;;;ht brt l. 'l,.-e.. 

Temperature: OF t., c, 

Sampling Equipment: .'Ttvr"' G,,~ 

Equipment Decontamination Technique: fJA 
QC Samples: '\:>A\:-;::,-052.d -0'20(- 5o (A;"''i l)vp) @ oq:z.o 

Analytical Laboratory: C'.T ~.J-.,,..-;· LS, 

Comments: {J,.~o.r, o~,. +o,,u:r. 

Field Technician: (Print) Date:.Jo,o.nl . o<o:s.ro-JL 4/7-7/tcJ

A·1 Appendix A Boring Logs 



Shaw Enviromnental & Infrastructure, Inc. 

~ Soll / Sediment Field Logsheet
SHaw"Shaw E& I 

Site Name: Rvo,vl<'< ,01·1 O'PA I Project II: 133 &I(,,
/sample iD: ·p/\1~~-09·1m-=1- s:o ISample Location Sketch: 

1 
Sample Type*: "5u,2_ I ""].3f;fv\ N 
': SED=Sedlmen{SUR=Sutface soil; { 

SUB=Subsurtace Soll; OTH=Olher. I<. l' " 
'{. y;, )(

grab=Grab, como=Gomooslle 
/<. y. i. -I '{. l(

Date Sampled: 9/2-, (10 

I. )( ., y. \C l< Time Sampled: o'lL\O 
)( 

-
Depth (ft )( 

bgs): 
'( y. 

Q,...[ " y.
\ 

Physical description: )l. '< >< K }(, ~

l19~l- b,c-wr, lo:Y.ie 

l<>cvr, ""{ t;;:c,'"f-(_ cl0 
V.i9 

~ 

"1 "" )(::cner1• -~ Y)A bs -o.51 w, ,(1'2-0 I -~o 

Analyses requested: • • 
,7,1- IY\i,\,J 51 f.><pl .,,,,1es I

i.)-,,_x ci,,,.,,,,,, 
Photograph Log II: ;,JI/. 

jrlD: tJA /calibration Date: NA I 
02/LEL: NA Calibration Date: (11.J, 

Weather: C{ovd'1 c,,ol 
I 

Temperature: C,c;, Of 

Sampling Equipment: ::%-..: h l,,.';5 .SF,.,.1'..( ,C/5h o,~b-<c 
I 

Equipment Decontamination Technique: 1-tc. . ic E->pr~fcd jl/c,,J..,,! r' ,\.,·,.S,{_I t '-'V'f.l t 
·i>'r 

QC Samples: ro~ (@A -"'""'<-'"'.!, i-Y"'<'v,d, it> tVi.i::\ '.DAl5s -oso) 

Analytical Laboratory: C..c l.e-b,,, o.,\...r; 6 

Comments:. 'Thick- Voo, ,\.d-J e,~ 15 ce,-h,;~ ,CVL9-'i. • 

' �

Field Teclinician: (Print) -..)"""""k'~ ¥e,-s 'f'<>.CIL Date: 9/27/fo 

A-8 Appendix A Boring Logs 



f ~ ia{' c:,vironmental & Infrastructure, Inc.

3 

c,100 0/\) 5,-r'e 
J\/1 /) fl. I /,, I "l,,c 

M,e,1\/\S A'l' 0 (/A -1-

~ET UP DE - c olfl) A1"'-t::1A 

SC:1 
{r§S., S-r 

vf 
l,J I 

b f.l.1 {} fO(c 

68.)f (lo fse, 

OA'i.: r - o63'(h 

~ J,.11 p{.,, f ;Jo 

I a 2.S {stbtN .SA f\f\ P L,-1 wG OF DA :1, <~ ~ -6 ~:Sw, 

j\uo vQ(\t\f\A;T~ 

ftrf0<Zw o/2,l 

/rS9~'1 vv} 

S!rll/lfU!V'G of DA:1--s::b-tJ{;3fh 

, DE> COrJ Pvt.1~ P/4J~e 
G(Z) ff?0(2,.e 5'/J!YJPl,JJb /v€-co.rJ 

/ I '1 s {,JY( u<1f 

f>JS5,, S1 

b/2, o 
v-/1'1 lt 

FvR t)Aj_. S~> 0 S-vf 

6EDPP<l>fl.f <;A rrr;I- 'Ill ro / Df- lo rJ 

G FlJ f (1-u/?, E ~ IW'l,£ pll I wr ~ 

i '?>60 5:.A{Yfl11~ of (),A-4,s~ -()S"vJ 

C OJ\r\Pv&TG' 
Iffr'f'(!;)z VV1l£. K 

/(!:,; I~1' r i'-' 
I 

DE-to} 

w,-r 
~(cfll't 

[)~VM 
'(A'G~ 

DDAL 
,A,r ~v{}b. 

~ 0J 11.- 1 -:t' D'vJ 
l C.t, f ffr Cf.t

A-9 

IO 3,0 

FA; 
1 

~ [)e.  to,J WATU(_ 

5 Afhf1.,~ C()o1..,[/('l S 
Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

Soil I Sediment Field Logsheet~ 
Sliaw· Shaw E & I 

Site Name: R_A \{'(.' , proect #1NA JI'll.\ I 

Sample ID: 17A1.,; Sample 
~ ~ o';1. Location Sketch: ,r,-, , D'iu, -SI ,10 

Sample Type*: s Ufi.- I T<!,M 1' 
•: SED=Sedlment; SUR=Surface soil; 

)( 

SUB=Subsurtaca Soll; OTH=othar. " ;y x )( ~

,rab=Grab comn=Comnoslla x 
;< ;( )<~ 

i...- .\' 

Date Sampled: 1il,~l1n x

- x '( ;,( -r 
)( 

Time Sampled: tlon x x --x 

joepth (ft bgs): I..(-I' ' -· 
.>( 

I �
~ 

)( 
x )( l( -r 

x Physical description: · )( . 
/VI l x Of- CvA'i 4, {.fl,JV 

c'.><IMI!, ;:$1 I,1"'( Gt.-A'i' 
~ 

Anal',lses requested:
1 A' L, NV(; i ft. I,) . 

t,Y. f W f. I \IL,~
I I x- \\:wvs � ?of DA 1 .s5'. - o<;;~,1-r 620 (  l::t-J

f,h:..><AVAv~ GlitOMtl.l/V\ � Photograph Log #: I\ rA 
PIO: ~/IA Calibration Date: /\I'A 
02/LEL: JV\A Calibration Date: NA 
Weather: C, vL,0(/\{L-

Temperature: 5(p Of 

Sampling Equipment: pv~~I f>p,oisc JO I ~..\- , 
Equipment Decontamination Technique: l.\ &> ll\ ,J Ov 1:> .!. I .So PRo P1L 

NA • ' QC Samples: 

Analytical Laboratory: c --r vPr f.:, 0 (2. A TO (c. t €':> 
Comments: 5011 \ fl(• ,:, . I 6'- CR." "A c'..1-A'( --rr) SNw...; ... / 

' 

'ii6tv-G S1 L-1'{ (_, (;fl'f 
Field Technician: (Print) \,'.:'( u:: HAvEv'.S Date: 11 l 1al, 

oDA :l 
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Shaw Environmental & Infrastructure, Inc, 

a Soll/ Sediment Field Logsheet 
Slhiaw· Shaw E & I 

Site Name· {(_ fi V'e ,J,.;/I l () H Project#: 

Sample ID: 1)Ai~ Sample Location Sketch: 
~ - b~}\ 1r1 ~020 J, So N 

Sample Type': .$ u ((.. , -J_:F,{A t 
1•: SED=Sodlment; SUR=Surface soil; '7- 'I')( :,<. ,~ x 
ISUB=Subsurface Soll; OTH=Olher. " 
grab=Grab, comp=Comr ,site x " .x x 
Date Sampled: 11 - It, ID ;x ,, 

?\ )( 

x )( x )( 

Time Sampled: 141\1) < A x. x )\ x 
Depth (ft bgs): \ y\ )\ )\ x )<' )\ 

-
)< 

Physical description: 

Ci,A'< , ~JI, 1''( c; WI-< 1.SA rJ) 

Analyses requested: 
t/\ /.., '/. - 00'17t 8)'/Z., 

l- () ~ I \!LSI, J 
'DA:1- >~ - D(;"\M-blo1-s /VIL."iIX0' eict'

/1r;)( AV/U,~'\ G1-\(1,'o-"" Photograph Log II: i v>f"\ tJA 
PID: ~ flt,,. Calibration Date: NA �
02/LEL: NA Calibration Date: AIA �
Weather: 

C,l,,L~ 

Temperature: S-i OF

Sampling Equipment:_ P0:S11 fP,I (/,,t 'T'b I fr. 
Equipment Decontamination Technique: /,-- /& t/ I fV'Dx. p--c '1--S. Qf(lOP( , , L 

QC Samples: NA 
Analytical Laboratory: c-"'f I,, A f's O((__fr TO (!., I (::;;)> 

Comments: 
'.>611 \ /lfM2,,\ I{!_ . \/te..-p /VI CIA\.'( . . !,. J l, fY c J_IJ'-( , --,-,, ~ A ,,J,f

. 
Field Technician: (Print) lC{LG: IA--fl lk"'\/\b Dale: I { t<:1 fao 

A-II Appendix A Boring Logs 



Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER

(),. A ~1.,,- <:'hG 
1, COMPANY NAME 2, DRILL CONTRACTOR SHEET SHEET 

The Shaw Group -Shaw E&I Frontz Drlll!ng t\ OF '2
3,PROJECT 4, lOCATtOfl 

RVAAP - Ml sampling (Ravenna A/E: 133616) Ravenna, Ohio 
S,HAMEOF DRILLER 6, ~UFACTURER'S DESIGNATION OF DRILL 

.-fe+"""-""" L. (-, I Ll,1.LJOT 
7. SIZE A1lD TYPf.5 OfJIIOLllflGAND SAMPUUG EQUJPMEHT 8, HOlE LOrtATIOfl 

{:..., A I /.f.-. ,- 1:-.,1/.. 

' 9. SURFACE 

10, DATE 
- HEVIIT/Ofl

STIIRTEO 11, DATE COMNETEO 

11?..:?...()0 C/(c?..((O 
15, DEPTH OF GROUtiDWATER ENCOUNTERED 

-~ <---&'·? 
13, DEPTII DRILLED 

u.A
INTO ROCK 16, DEPTH TO WATER ANO ElAPSED TIME AFTER DRllllNG COMPLETED 

/vA 
14, TOTAl DEPTH OF IIOlE 17, OJHffi WATER LEVit MEASUREMEflTS (SPEClfV) 

,(l, < J/A 
18. GEOTECHNICAt 

;v~ 
Sht;'IPLES 

--~~=·7
•••..•.•...DISTURBED •.••••.....•••..•. UNDISTURBED ........ 19, OTAL NUMBER 

~A 
OF CORE BOXES �

,__'_'_·S_A_M_P_LE_s_,o_,_'_"_"_'1-CA_l_A_rl_Al_Y_Sl_S_,_:::::::::::VOC ::::::~::: ...:::::::y:lS:::::::i;ro~il;,<J. 0:H<R(SP£CJFY) . OTHER \SPECIFVJ ::~~~~~c,1;;,,) % 

22, DlSPOSITIOII OF HOLE ~9.t.~IT..!.l!!!~Y!5.~~-- ____ g___5_1!jJf~~-'f.XL.. e_;;.~~f?\ISP_::R. 

LOCATION SKETCH/COMMENTS SCALE! u 

:::.1:::: :::::: 
V~:·:: :::::: :::::: :::::: :::: ::::: ::::: ·::::: .L-:: :::::: ::::: ::::: 

.••••• •··••• •..... ----·· ...••••.•.. ····· I-····· ·••••• ..•.....•.•••• - ..... ······ ······ ······ ······ ··-- ...................................... . � ·····I--····· 

···· ····-· ............ �•····· ...... 

..... ························i 
·

..... ··-··· ······ ........... '{ . �

·····f-····· 

. .·

........................ �
:==-=•== 

------
::r 

.... 
t 

,,..--, .-- .......
·=~·····=-= 

.•/ .... · .. •····· .. •' 

:
......
:=/ 

. �
=•••••= ::= ···• 

··-··· ............ �·--··· ........ -~ ...... / :.........._1.,.:. ······ ...... / ............ ,.· ................ . �
.... 

,e" 
····-··········;··-···----------.,. /

/ 
PROJfa.. 

RVAAP - Ml sampling (Ravenna A/E: 133616) 
ENG FORM 5056-R, AUG 94 (Proponent: CECW·EG) 
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Shaw Environmental & lnfrnstn1cture, Inc. 

HOlE HUMBER 

HTRW DRILLING LOG rA~s;;1N 0s0 
PROJECT 

RVP,AP-MI Sampling (Ravenna A/E: 133616) � Is'.~) R-. 
SHEET 

Ho._m:SO""
FlflD.SCREENl/lG � GEOTICit SAMPLE OR ANALYTICAL 

z 
SHEET 

OF z_ 
DEPTH DESCfUPTIOtl OF REMMKS (J:SC:5

ELEV, Mf\TERIAl BLOV/ COUIIT 
RESULTS � CORE BOX NO, SAMf>LE!lO, (h) (a) (bl (<) 1,1 

(d) (o) (I) <: If'fs
- NA [)'\'\Sb-rzF:btv't- Esp

'
- j..' ~)- O,Oo'fh 
 Nk (XX?-1

=1-5o � '-'-~ -= Jfu1:tf5;?,J6
- tfl0.. '
- s ~ 

'D I Si(/: '-
2 ___::. 

'
<-. 

--
'
>--

- t .:: 
>---:: i ~ 

- 4SL1'5 � '
t �

- - >---

y �= M~~\:,-oSl>"" -� >--
-- 1:1;' ~.d,, kl<, (j'l-OLl>O(f" '. �'

,; ....::: f. · f'/0, {y-U- .fil f L. �

v(j? .blY0'l. -Jo C" 

KW. -- C4-l:) '
L. \Ir

(, ___::. 0y,,1 ~
'

rw{,,t ,b-Y.-1 ,,,_ 
-

:::, -- S f\5'1 J'I', =S-M
1-f ___::. t/'O -

-- ((p-6') -
'

-

-- l <;<:.r, -
-

.g-=' - 'OM '-
 L5hf Sl.-,0,;/,I""<. 

b,iJWvl,r..oiJ 
'

fr~ 
I (;). Ql rr" o::oJ >--- C

(,)003- ..',o � -
'
-

- cJujs,,~JIL.J1 >--
- '
- >--

(O-:: CJ._ft-1.J ~ 

'
- >--

--
'
>--

A-:: >--
~ 

-- ,iSs) 
'-

~'Y
>--

J'?.-:: � '

-~ ;1 wWl ~l"Chj' I - ~ 
0:0'-1 

0--= 
;:J, • 0 clo,,. -0 

S-1 "fT1 rr" I � \C)A.\. .".\. ,. oS6 ,"' -� c: 
-�

u 
,[p;?JU.. - S'.) ("lOl!::t J 1'.-1 L '--

'
'

:: C.LAvj -

'1-=
--

 -
--

-
=
-

15'---= '-
- ( 

f!\(/P 
-

t � •I/

l~....::: ·-----·---~·- __, ~------ --
L/ "4@___ -- - - --,_<-.

- ' 
- -- 1&/ �
--

E013 '
'
~ 

'
>--

- '
>--

- -

- >--
~ 

--
'

t 
- -

- 1::
- '-
-
- cf �

L. 
'-

PROJECT IIOlENO. ,h. ;Sl_,
RVAAP - Ml Samollng (Ravenna A/E: 133616) OAAS -n'.) 

ENG FORM 5056A·R, AUG 94 (P,oponent: CECW·EG} 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DIST AlCT HOLE NUMBER

Nv\ slc>-n-t;c:; 
1, COMPANY ffAME 2, ORlll CONTRACTOR SHEET SHErt 

The Shaw Group - Shaw E&I Frontz Drilling A OF l-
3,PROJECT 4, LOCATION 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NAME OF DRlllEA 

A,-A. 
6. MAliUfACTURER'S 

• 
DES!GrlATION OF DRILL 

r, :7nl'YI 
Ji• 
cri, 

Sl!E ANOTIPES 

-' - r
OF 

or;, 
DRllUNG 

... , 
AND 

, 
SAMPLING EQUIPMENT 8, HOLE LOCATION 

T=· 1/ ~ _ ,, 1--1 ·~·c.. 
\j J 9. SURFACE ELEVATION 

15. OEPTH OF GROUflO\'/ATER ENCOUflTEREO 

&..hi. !/'. I - I ? 
13, OEP}H ORlllED INTO ROCK 16, DEPTHlO \f/A1ERAND ElAPSED TIME AFTER DR!lllrlG COMrlETEO 

/\lk 
14, TOTAL DEPTH OF llOll 17. OTIIER WATER lEVEl MEASUREMENTS (SPECIFY} 

4 ((,., 
18, <*OTECHN!CAl SAMPLES ...........DISTURBED ·······-- ••• UNDISTURBED -----·-· 19, OTAL HUMBER OF CORE BOXES �

A IA 
20, SAMPLE! FOR CHEMICAL AllALYS!S voe ::/METAts oTHER 1srEctfYI .1?!.~f.'!J§!.:~~H!l:1.QI!!~~J~P-~~!~!!. 21, TOTA'tYAc{)()onE. 

. ~f -t' RECOVERY ' % 

f-,=,~.o=is=,~o=m=,=0=11=0=,,=fO=l-,-----l::::::: BACKFILLED::::::: :: MONJTORlflG \'/Ell:: :::~01frE~:~~:::· 23.SIGNATU;,; OF ltlSPECTOR 
(\ •'--- •C • C-/J a ~

LOCATION SKETCH/COMME ~S SCALE: c..., 

_____:······ ··-·-· ·-·--· .... _____i_:::: :::::: :::.:J_: __ :__________:..... ____::::::: _:~:::::::I.__:_::::::· ::::: ::::: -::::: -··-- ...... --·- __ ) ___ _ -----------
./ / ',,,...-· 

_/··--··7/·---·_,-// ----- . , -- ···--- ------ ...... _;;,./ . -···· ..... :7L 

--··-····---------··--···-···-·-· ···-7'···-·-
I f 

.... -·-·-·-
, /

----- - --- ...... ----. ·----- ------ ..... 

., ·--·-- ;:··· ...... 

>.
·-·-·· 

/ ::: 
.....

:
· ·---· .. ·-· ,/ /. -·---- // _..._ ·----· ·-·-· -·-·-· ----·· ·--·· 

:: -: I:::::: .. > :"~ ~- .---··- ;/· ("........ --·-- -  :::::: ~:::: :::::: ::::: 
----7~----~~~~==r---·--

/ / 

--
v' V 

•c_:: 
-,/
,<. ; 

...... 
.. 

---·-- /~ ---·· --· ,,.-~t7' 
[:'\... 

______ .. ,70 ; -·---· ---- ___:___ ---· -· 
· 

I --·
y_~ -~- :-!_ 

-·-----;7-........... ·--~-, , 7·-.-----
'.:.c.~~:~6 �

7/ ...... ·-···- --·-·- , .... ----- ·-··- ·- -· ...... ,/. -·-·-· -·-··- ·-·-· 

/ 

·----- ------ // ·-···· ---··· -·--· 
..{ ---:~~ ----- - ---- ----- ----,· ------ ---··· ..... . ::-::: 

·--····---/ ---·-·--···----·· ··---··-···/--····--·----·······-··-··--

P1 0JECT 

RVAAP- Ml Sampling (Ravenna A/E: 133616) 
ENG FORM 5056-R, AUG 94 (Proponent: CECW·EG) 
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Shaw Environmental & Infmstructure, Inc. 

LY"-Asf
HOLE NUMBER 

HTRW DRILLING LOG f}Js-s 
PROJECT INSPECTOR SHEET SHEET 

RVAAP - Ml sampling (Ravenna A/E: 133616) Si rZ .-\{owi Of

ANALYTICAL 
"°"' 1- 'Z.. 

FIHO SCREENING 
(I'; ('5

ElEV. OEPTII DESCRIPTION Of MATERIAL BLOW COUNT REMARKS 
RESUlTS CORE BOX NO, SAMPLE NO. 

l•l (b) (<) l,l (h) 
(d) l•l (ij C{it:'SJ 

l,j~ brVWn,d'.;jt !i~ ;Vfr -{9{'} {'IA dCrts,.. 
~ 

0.0 1,r Jc''f'v. &,osc,1np te (dt,rA<d) 

,fJ 

-
J;;,:JIA j ~ t l\ActS~, ~ (,)A'\ \l,-0 e;(K 

c; '>.01 51 L,t"{ JMO /VA (A?A 
6'00,\ -50

G•7, f')k 
Cll -C,·) 

~ 

c 
lf!f.r ~,wvt, 0, 0 

/ 
tP'"'

r /1,1 J-1 dVlls;e, SfL,l 
...--.. l~_-__'2>') _______ ,{l..,(:)5 --------- ·----·
L,jl,,f b,,own/'°'JI, f)ff)~ f!A OA'\11:> ~ e,S:<; "'  -

IQ)?_
f'//>c ·QOO'L- .. S"· �

~>(15lLJ 

O Ort"" 

wjh H,w11.1n, \"'01\l J lJMlfj] j,C Qtv\ ~\, · 6-SS 1"-'\

~ ...~/I Me.p,51\iJD (1:)03 .:_JJ 
{AZ-13) \//>< 

L-15h1 k,-o""":5'°5, 1"\01~ 0 0 PP"'
clw':t. ,S l L.1") CL.fl '1 

PROJECT 

RVAAP-MI Sam ling Ravenna A/E: 133616) 
ENG FORM 5056A-R. AUG 94 (Proponent: CECW-EG) 
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Shaw Enviromnental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTR!CT ~ A ll~LE NUMBER

I J'\ /\ .,.1_ • r'/-'C,'c 
1, COMPANY tlAMf. 2. DA!Ll CONTMCTOR SIIEET 

The Shaw Group-Shaw E&I Frontz Drilling Of 'Z. 
3, PROJECT 4. LOCATION 

RVAAP-MI sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5,HM1EOFDRILlER 

.
6. 

r~-~ 
~A."iUFACTURER'S 

. · 
DESIGNATION OF DRILL 

1 c.. t.u'""Lo ri.--, 

7, silt AND TYPES QE.DfulUNG ANO SAMPLING EQ,U!PMEHT 8, HOLE LOdl.T/ON 

C--
I.,_._ 

. ,oc Cr 'l.O v:r( • · " ' 

9, SURFACE Hf.VATIOtl 

11, DATE COMPLETED 

I I -z."3/,t,, 
12, OVERBURDEN TIIICK!lESS 15. DEPTH OF GROUNDWATER ENCOUNTERED 

AJA 
13, DEPTH Oll[llEO mro RO)l 16, DEPTflTO WATER 

NI'' 
14, TOTALDEPTflOFl!OlE -

AND ElAPSED TIME AFTER DRIUINGCOMPLETED 

1(/ 
17. OTHER V/ATER LEVEL MEASUREMEtlTS (SPECIFY)

18, GEOTECHNICAL SM1PLES •••••••••••DISTURBED •••••••••••••••••• UNDISTURBED •••••••• 19, OTAL NUM8EROF CORE 80)!£5 

Aill A/,A 
20. SAMPLES FOR CHEMICAL ANALYSIS ·---·-····-voe ................... METALS 

V 
............ OTHERlSPECIFYl.... OTHER.JSPECIFJ} . OTHERiSPECffYJ 21. TOTAL CORE

2'(:'l ,.· ('.'.j RECOVtnY % 
1--,,-.0-,-,,-0-m-,-O-N_O_f_llO_l_E___--1.... ' .. BACKflllEO....... -- MONITORlflG WELL..... \?turR.1:;E(t~·i) ·+--,,-.-SI-GI-IA_J_U_RE~o-,-,,-IS-P_ECT_O_R_ _,_______~ 


fxn4V"<bi A,.?\' A �1A d?';;.C J$-... ..
LOCATION SKETCH/COMMENTS SCALE: e....-~ �

... \/ .........-....... � ::::: :::::: :::::: ::::__ ....: : ..:J:.:J~= ·......................:........�::: [_::::_-:::+::::--!::::_::::::~:: :=::: =·--+::::_:::--"---::..__, 

::::44, :::::: ::::: �::::: 
.•••.. ............ .•.••. �.•.•. L •••• .... ...... . .. ~/ ·~. _,. (s- L ,,, '""' ................. � .................................. �n :,-s ,... .. 

.........................,. b... � ... ..... ....•=u==(•~·===•='

:::: :::::: :::::: :::::: :::::: ::::: :::::r::::r::::: ::::·: :::::: ::::: 
..... ,,-.............. "'"Al �I ... 

.j1·.--1e..~..~..+...-f--f-+-...-1-..J.-~--l---l-.!J"1...j.;.--i-4-¥..=-.. - --~.___.,.... i,......... � -- -·~ 

•••••• ••+••• •••••• •••••• •••••• •••••!.••••• •••••• •••••• -s•••• •••••• OH+.. +•••• ••••• •••••• •••••• •••••• •••••• ••••• 

..... ..... -·-··- ·-·-·· -·-··· ...... ··-··· ..... ./...... ··-··· ··-··· ··-··· ···-·· ---·· 

PROJECT HOLE NO, 

RVAAP - Ml Sampling (Ravenna A/E: 133616) no. f\ tL - ('/:;1 
ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG) 
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Shaw Environmental & Infraslructure, Inc. 

HTRW DRILLING LOG 
llOlENUMSER 

QA,'\')'::,- o'J+ 
PROJECT SHEET SHEET �

RVAAP -Ml Sampling (Ravenna A/E: 133616) OF �

FIELD SCREErllllG GEOTECH SAMPLE OR ANALYTICALELEV, DEPTH DESCRIPTION OF MATERIAL BLOW COUNT REMARKS �RESUlTS CORE BOX NO, SAMPLE NO.
l•l {b) {<) {g) {hi �{d) 1,1 {I) 

rvA {,Jl\,\s\,, ·O'S"!,,,o?o,\ • 

Jo 

/J,)'<)U,,,' W1iW d,. i , �

nve. 1:. Sh r �
( (, ·'fl'} f!o'/. 0<-=""'i} 

···-· ... ______ ············•·· -··-··- ......... (flc,r_ -------1--
/)~1MO,Sr d,f)ft1 1 6,0f('M ()A I\ 5l. · OS""l-v>'\

~ &'ltf# 01-0>- JoSidi �
Cw'\ '1 �
(we,1- {e..J @,to' �

'111--= -.3") 
oq.10 

1JA A&I, ·u<;"IM 

07.0'--!-SO 

~ 
/~- -------------··-- -·-···---·- ------·----------..J.2."1-12.___..'!<=----t-

PROJECT 

RVAAP - Ml Sam ling (Ravenna A/E: 133616) �
ENG FORM 5056A·R, AUG 94 {P,oponent: CECW-EG) �
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Shaw En\•ironmcntal & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER

('):\ A ,-1 - rl.."1= 
1, COMPAflY NAME 2, DAILL CONTMCTOR SHEET SHEET 

The Shaw Group - Shaw E&I Front, Drilling A OF '2.
3,PROJECT 4, LOCATIOII 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NAME OF DAtllER 6. MNIUFACTURER'S DESIGNATION OF DRJll 

C....\,i.~ ... J lJ<)r"\OT 
1, SIZ!;ANO TYPES OF DRILUFIG ANO SAMPUNG EQUIPMENT 8. HOLE LbCATIOtl �

{i ~ ' JA'.•7r,'()/ -i;.,,,,,1/n..,,v -•·-~ 1,-,;,.., 
I ._; 9, SURFACE .-· ElEVATION �

10, DATE STARTED 11, DATE COMPLETED 

9/z 'l (,<'l ";;i'/Z)Ito 
12, OVERBURDEN THICKNESS 15, DEPTH OF GROUNDWATER ENCOUffiEREO 

A.IA 
13, DEPTH DRILLED INTO ROCK 16, DEPTH TO \'/ATER AND HAPS ED TIME AFTER DR!LUNG COMPLETED 

A I A.
14, TOTAL DEPTH OF IIOLE 17. OT/IER \'/ATER LEVEL MEASUREMHITS {SPECIFY) 

Jt,-,. , 
18. GEOTEQ!fllCAl SAMPLES -----------DISTURBED ·-------·- -------- UNDISTURBED -----··· 19, OTAL NUMBER OF CORE BOXES 

LOCATION SKETCH/COMMENTS SCALE: 

·•·•·. /\....................... . �

'~ 
--------(------------------------

:::::\9 :::::: :::::: :::::: ::::: ..... 

.. :::::: ------ :::: ------ :::::: ---··· :::::: ------ ::::: ------ .......... -----

v"{; �'',~ �,\,,"'.(~ .. 
..... ...... ...... .... . .... . .. '""i·~I"."' .....................,,= �

..... ..... ...... ...... ..... ...... t .-1,AA_ l'L....................�

---------------------------·------- _ ..
.......""('\ �................. . �

.:::: ::.::: :::::: :::: ::::: 7'>\p ::: ·: :::::: :::::: ::::: :::~ ::::: I~ ·: :::::: :::::: :::::: :::: [ ·f:: :: :::::: :::::: :::::: :::::: ::::l::J:::: :::: : 

..... ...... ...... ...... ...... ..... ll-1-....+:....=!... ::::.....t: ....:::t..=H;:1=t:::::t::::i=H T

..............................................·.... �...... ...... ..... ..... ·dti .. ;1 ........................................................... �

PROJECT 

RVAAP · Ml Sampling (Ravenna A/E: 133616) 
ENG FORM 5056-R, AUG 94 {Proponent: CECW-EGJ 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG b " osl?, 
PROJECT lfiSPECTOR SHEET 

RVMP • Ml Sampling 
1 °" llOlE NUMBER

~ s
SHEET 

(Ravenna A/E: 133616) s . (b.l'\'\,\ (L Hc..vr,XOI'\
1 OF '2.. 

FIELD SCREEWflG GEOlEc'JrSM.1PLE OR � ANAlYriCAl �
ELEV, DEPTH DESCRIPTION Of MATERIAL fllOWCOUNT 

'--
REMARKS vsc-5

RESULTS CORE BOX NO, � SAMPLE NO, �
1,1 (b) (,)

(d) IQ l•l (h) C/<;<;;5 !•) 

:_ f.lroW\ll, l"!a,'1f, cl e,,,e, AJA 
- F JAN!?, 6 ·O Vf""" J1/o NiA 

'--

,we. O"'l~,,m·, :=5P 
-

I - Jai"'f"-, 


~ 

:)Yl, ve,l <'"5 l'-v,(<,\, >.I /.-.a 1-1) 
- .:: 

'---(! 

t-:
-
-

-
--

- -- -
1-= --- -- NoSttrnpe. - I -
l1 = -- ----- \. 

-·------- ----- -------- ----
. - 01'\:lW" 

:,:-
I \l'-t.O;)tl dtA\l., 

- <}.(:) \Pf" o::c.i,\ 1}\~s\,- oS8\lf\. • --

S-:: o~-1 -Jo 
.P'~,4'·

~
~ 

'---
~ 

"'l,
- FtivG>tl/VP 

v 
' -- (4-(;·1 .f",II '--

kl,-:: t:
~ 

- - l>t>?""', wLl  1 ~ -
- f =>--= I N IJ. Sf\,-.JO qt --

-- · . h"« 
-

)1lt -
~ 

 (~-15) --

i3 -'lli..':\5 - ' I 
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Shaw Envirorunental & Infrastructure, Inc. 

HTRW DRILLING LOG D!STR!CT

1, COMPAriY NAME 2, DRILL CONTRACTOR SHEET 
The Sha,•, Group- Sha,v E&I · Front, Drilling OF ? 

3, PROJECT 4, LOCATION 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NAME OF DRILLER 6, .MAl'IUFACTURER'S OEStGtlATION OF Dfl!ll 

(\, ' U'-c..C'<J\ 
1, SIZE ANDlYPES OFORIUftlGAtiD SAMPLING EQUIPMENT 8, HOLE LotATJOH 

{):,, .. _,,,..,, I 'ZlloO(-r:--•, l ._ .. , .. \ ·--"'· . 

9. SURFACE £LEVATION 

1~. 

n.,'> 
~ATE cor1PLETED 

'l t .lo 
12, OVHtBUROEN THICKNESS 

.AJY\ 
15, DEPTH OF GROUNDWATER ENCOUNTERED 

..,,_C:: I

13, DEPTH DRlllEO INTO ROCK 16, DEPTH TO \I/ATER AUD ElAPSEO TIME AFTER DR!LllflG COMPLETED 

,vt1 
14. TOTAL DEPTH OF HOLE 17, OTHER \VATER LEVEL MEASUREMENTS (SPECIFY)

,{ (., ( 
18, GEOTECHNICAl SAMPLES __ DISTURBED__________ ····-·-- UNOJSTUR!lfO··----··· 19. OTAL NUMBER OF CORE BOXES 

' AJA- (VIA-
20. SAMPLES FOR CIIEMICAl ANAlYSIS ---------..7•-------- ---------~~--------- ~~~ ~~~JfJ)_____I ~~~:II_ !~~~~~~"~~e'ILJf'r 

t-=======,------j-·-----BACKfltlEO·--·--- -- MOPIITOIUNG'WEll ···----:-·A}\:··-----· ·······--··----··········· ---- ~iHER lSPECIFY) ---- 2~-, SIGNATURE OF 

-~~i~:: 
INSPECTOR 

22, DISPOSITIOrlOF HOLE -------------------------- --.. ~ ,. . (j/J} 
Q,ehto-.1.:,... Nr Nlr >/'~P---.. · 

LOCATION SKETCH/COMMENTS SCA.LE: 

:7 y:::::: :::: ::::: ::::: -·-· :::::: �:::::: �::::: �:::::: :::::: :::. l:::: :::::: :::::: :::::: :::::: :::::· ::::: � --·- ·--·-· --·-- -----· -----· �-·-··· -.-__-1~. -__·---.-·-.---.-__
·--- ------ -····· -····· -----· -----

·- ( '"'--·-·-·-··-··--····----
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----- .......... . �

---·-i:c 
··-··· ···-· 
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···- ,.5 -·., L --
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::::: :::::: :::::: ::::: ::__ .: :::::.·~~: �.::::: :::::: :::::: 
----· ----·· -···- ...... ···-- -···· --·· ------ -·---- - --- ...... ··--- ·-·-· 

:::: :::::: ::: I ~t ::::: :::::. ::~ r::: :::::: :::::: :::::: :: :: �::::: ::: 

----· -····· -------···· ······----

--·-· ·---- ··-·-- ······ -·---- ..... ·····- ----.. ···--· .. --· -·-··· ···-·· < 

PROJECT HOLE NO, 
RVAAP - Ml Sampling (Ravenna A/E: 133616) OAA i!:,-- o.;q
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Shaw Environmental & lnfiastmcture, Inc. 

HOLEPlUMBER 

HTRW DRILUNG LOG ()V\sb- Oc;c, 

flEV. DEPTH 
f•) (bl 

,f 

'Z.. 

'J, 

'1 

-;
~1cl>::J,~t1 - OZ.01 !)1-\~S!,·<>'>'l"'·o·zol
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. �

d2o\�
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Sf\',-.JO &. S,; I LT ~ l Vee, 
-7 Ho. C\u"""' 

~---· ··-----·- - ..---- ------ - __,___,_cft.t...L,]JLJ5'-..--J=-----l~ 
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PROJECT 

RVAAP - Ml Sam lln Ravenna A/E: 133616) 
ENG FORM 5056A·~· AUG 94 (P,oponent: CECW·EG} 
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Sha\..V Envirorunental & Infrastructure, Inc. 

HTRW DRILLING LOG 
O!STRICT HOLE NUMBER

\'),\,\. ,·\,-,'){..(\ 
1, COMPAHY fll\ME 2, DRILL CONTRACTOR SHEET SHEET 

The Shaw Group -Shaw E&I Frontz Drilllng iL OF '2. 
3. PROJECT 4, LOCATION 

RVAAP-MI Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
S, flAME OF DRILLER 6, MANUFACTURER'S DESIGNATION OF DRILL 

eiw-t""k (.{.J;IO 01' 
7.SflE Al'ID lYPES OFDRllUNG ANO SAMPl!rlG EQUIPMENT 8. HOLE LOCATION 

,,.. ' <.. f.,,,,{_~,..,..•....-r..- - > L.1.....A l,-,>,• 

u 9. SURFACE ElEVATrON 

,"- • '--- :t,__ SA'IIAvl'"' I,..,,,r5 (_L\ 1) 
10, DATESTARTED 11, DATE COMPLETED 

")/2..'J/l{o '/ },2/ID 
12, OVERBURDEN TIIKK!lESS 15, DEPTH OF GROUtlDWATER ENCOUNTERED 

/\,,-{'.:\ ,l,, <;" I 
13. DEPTH DRlllED 

NA �
JtlTO ROCK 16, DEPTH TO WATER AND ElAPSED TIME AFTER DRlll[NG COMPLETED 

14, TOTAL DEPTH 9r 
Ho 

HOLE 17, OTHER WATER l£VELMEASUREMENTS (SPECIFY) 

18,GEOTECHNICALSAMPLES _________ DISTURBED .................. UNDISTURBED........ 19.0TALNUMBEROFCOREBOXES 

A61l NA 
20, SAMPLES fOR CHEMICAL At/ALVSIS ...........

··-u:;::
voe .................. 

.... -· 
fllETAlS ······· ·-· OTHERJ?PECIF'O •... OTHERJ?PEClf'(J •OTHER{SPEClfY} 21. TOTAl CORE 

\.// ~\.w)JtO RECOVERY % 
22, DISPOSITION OF HOLE MON~AG\'/Ell .. ·· 0 -- ER1SPECIF'fl... 23~0:ne:R 

LOCATION SKETCH/COMMENTS 

.1 v ____________ ..... ..... ..... ...... .... _1r )... _____ 

=.;~;:~; 
--·-· ________________________________________________________________________________________ 

SCALE: 

_ 

;~=L~:• 1
==•••~ =••~ • ~~1~~~~ ~···~rr· 

----11 ~ 
,...,. ·-·-- ......................................... --M"-t--1....... --.i-----,I------ ............ �

..... ----- ------ ------ ·--- -·--· 

····-- --···· -····· -·-··· -----· -·-· -·-·· ............ ···-·· ·-·--- ...... �----· ...... ........... -·---· ---··· -···· �..... ..... -····· ...................... . �

PROJECT HOLE NO. 

RVAAP • Ml Sampling (Ravenna A/E: 133616) QA,Ub- OLo 
ENG FORM 5056-R. AUG 94 (Proponent: CECW-EGJ 
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Shaw Envuonmental & Infrastructure, nc. 

HTRW DRILLING LOG 
IIOlEflUMBER 

OA: >.. s b -CXcO 
PROJECT I INSPECTOR SIIEET SHEET

RVAAP-MI Sampling (RavennaA/E: 133616) _$. l1ctrYlj 1 (l. -l-'l(iSnSov' 'L OF L 
FIELD SCREEWHG 6EOTECH SAMPLE OR AUAlYTICAl 

EtEV, OEPTfl DESCRIPTION OF MATERIAL BLO\VCOUNT REMARKS
RESUlTS CORE BOX NO, 

US0$
SAMPlENO, 

(a} {b) (c) (g} (h} 
{d) Cl-16)l•l (f) 

CtVISb-o<,,OM~ 
02.0 \-.ru 

0, 0 ff.,., 

-
~ 
~ 

-
~ 

-- --
-- ----- --

-

- -
PROJECT HOLE NO, I,, 

RVAAP - Ml Sampling (Ravenna A/E: 133616) .M~ l>(.- O"'-' 
ENG FORM 5056A·R, AUG 94 (Proponent: CECW·EG) 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER

OA<\$!.--O'.o'1 
1, COMPANY HN,\E 2, ORJLL COfiTMCTOR SIIEU ~IEET 

The Shaw Group - Shaw E&I Frontz Drilling A OF <::_
3, PROJECT 4, lOC.ATIOH 

RVAAP- Ml Sampllng(Ravenna A/E: 133616) Ravenna, Ohio 
5. NAME OF DRJLlER 6, flWlUFACTURER'S DESIGNATION Of ORJLL 

<bu,('n,4 6t..lo01" 
1, SIZE AND TYPES OFDRllllllG AND SAMPLING EQUIPMENT 8, HOLE LOCAIION 

/,-,,; ~ Vl\-\<J D.-l[ rw, 
~ 9. SURFACE ElEVATION 

t\ ,----· v..1-..b. ~""'---\.... [.,,.;.,,. l\.j '} 
' �

12, OVERBURDEN THICKNESS � 15, DEPTH Of GROUNDWATER ENCOUNTERED 

C:- I 
13, DEPTH DRl~D INTO ROCK � 16, DEPTH TO WATER AND ElAPSEO TIME AFTER ORI LUNG COMPLElEO 

/J 
14, TOTAL DEPTH OF HOLE 17. OTHER \'/ATER LEVEL MEASUREMENTS (SPEClfY)

I/Ca' 
18. GEOTECHtl!CAl SA."1PLES -······DISTURBED ••••••••• . ••••••• Uf/OISTUROED ........ 

-
19.0TALN~ OF CORE BOXES �

' ;v/t
20. SAMPLES FOR CHEMIC.Al ANALYSIS ...........voe................... METAl5 ............ OTHER\SPECIFYl .... �OTflERtSPEClfY} _OTIIER(SPEClfY}_ 21, TOTALCORE 

"\../"' @p\.oh\reo RECOVERY % 

22, O!SPOSITION Of HOLE ....... BACKFlllED......... MONITORltlG\'IEll.•... OTHER (SPECIFY} .•• �

r!A 
LOCATION SKETCH/COMMENTS SCALE: 

.•••.••••... 7 ............................................................ �

...... /J, ........ �··•··· ..... ····· I ··•· •••.•••..••.•••••..•.•.••••.• 

==r=== 
............................. �

= 
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::::: :::::: 
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:::::: 
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_____ 
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:::::: :::::: :::::r::::: ····· 
·_·_·_·_·_ �

............ 
·_·_·_·_·__· ·_·_·_·_·_·_ -__··_·_·_·_ ·_· ·:·:·:-::..: _···:·:··: ·:·:·:·:-::1 A ·. ···:·:_···:· ·:·:-::_._T::: ...... 

····· �..... 
__··_·_·_ 

·-·· 
·__··_·__· _:_:_:.::-tT-:_···:·:_·. 

1111 

==········· =•••• ··~··~· =~: = : :
PROJECT 

····=·······~~ ':f
HOLE 

~~~
NO, 

•••••••••••••• 
HVAAP- Ml Sampling (Ravenna A/E: 133616) 'Cf\'V>"'- d..-1 

ENG FORM 5056-R, AUG 94 (Proponenll CECW·EG) 
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Shaw Environmental & Infrastructure, Inc. 

HOLEUUMSER 

HTRW DRILLING LOG ~\. 00~ 
PROJECT SHEET SHEET

RVAAP -Ml Sampling (Ravenna A/E: 133616) 
ANALYTICAL 

ElEV. OEPTH OESCRIPTIOII OF MATEfUAL BlOWCOUNTSAMPLE NO,
l•l !bl (,) (,)

(I) 

(}.,oW,,, d,"),WU>IZ1 
.-- /\C SI<"!), tf".(.L °"Y"i � t'l°LO{ 

Livol<) �
(1-Z) 

il row" 1l'u'.lisf, ,lu,,0, �
flN"Z- (AN() £. 0 w

(_z_.-1;,) +IN e.-t· \;j\ �
i\t -t;' �

lr l,J b"9vlh 1 v,M~;~ ·-·-~;;f··=--- -CL/A,f,L 

'Sl l,-t'1 Cl-1"1 _ .- ·-'--'-'-1s~--l1,,-~"'..-1o,CYL~O'""L_ 1~-l-=J?-"=""--c---"=-1~ 
. -cc t?f\~(6,- 0(,{"- ozoz. I 

'v 
fui,.,.-, l wqI de,;"- I 

c~-e1 

lj°KJWfl 

~!:~i1e~~:':/. 
I ~t)J 5~,04''~, 

M ev /Pl NO, u111 t. " 

~~- --·------ -· --·---;;io~-- 
~::R}ptll), j,,'!J-11,S,W.II o.ot("' . 

Cn..A<-t~ 

J.}(<IWY' I w:,~ 1 ifXJ>c, f/).qJ�

f1l f"1rrt sflr10, utH(, �
s:il~ CM-iv~ �

PROJECT 

RVAAP - Ml Sam ling Ravenna A/E: 133616) 
ENG FORM 5056A·R, AUG 94 (Proponent: CECW-EG) 
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Sha\\' Enviromnental & Infrnstn1cture, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER

OAA" -,.,. ·1 
J. COMPAHY NAMI! 2,0RlllCONTRACTOR SIIEET 

3, 
A 

SHEET 
The Shaw Group~ Shaw E&I Frontz Drrlllng OF 'Z.

PROJECT 4,lOCAT!ON 

RVAAP- Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NM1EOF ORillEH ~ ~!flNUfACTURER'S DISSIGNATION OF ORlll 

,~ • , . • <,,(,,?r-.-nT 
1, SIZE MlD T'if>fS OF ORllUNG Ario SAM PllrlG EQ.UIPMEUT B. HOLE lOtATION 

'T.-cv,-· - d N &1 
9, SURFACE ElEVATJON 

U. OAT£ COMfln'EO 

"/ fz.J/{0 
;12,0VERµTIIICl<IIESS 15, DEPTH Of GROUNOV/ATER EtlCOUNTEREO ' 

V'S' 
13. Ot"PT/1 ORILt£0 INTO ROCK 11S, DEPlll TOYIATfR l\l'IO ElAPSEOTIME AHER DRllU/IGCOMPlETEO 

''A 
14, TOTAlJ,EPTI/OF HolE 17, OllllR WATER lEVEL MEASUREMENTS (SPECIFY) 

.71.o 
18, GEOTECHN ICAL 5N,!PlES ___________ ll15TURBEO ·-····-·- .•..••.••~!l~.1.s.1~.l!~-~!?.........1 19:0TAl ~u~~Ell OFCOREl!OXE5 �

AAA I i111.-1 
20, S/IMPlES FOR Cll~11CAl NlAlYSIS 

~~a_:1
... , ....... voe 

~
....

--··· 
,. .... 

.. 
------ METAlS ·------- --- OTH€ft!SPECffYL... _Q)}J~.l!~.~f~_lf_'I'__ .2T!!~~l~!'.~~!~!l. !~~~~~~~~OJ·;% 


1---,-,.-o-1S-,o-,-1n-o_N_o_F_II_D_lE____ 1 rt,OTj!aWEtL...... OTI-JER].SPEClfyl___ 23,~;,o~Ptcron 

LOCATION SKETCH/COMMENTS 

·::;£...........
SCALEI 

..... @~-
/. ;,;. 

+··· ~~: :3.~: :~: ~:. ::::: :::: :: ::::: ':: 5::~ �/~:, ./
./

..... ;·? .~:: 0 ;q....... 

--~~.::::::::::::::::::~:::: ...+ ............·-·····~··«·· ..................... ·-·y"' ....... // ... vv �
.......................P.7::l~·L··~~a: "Z' ..... ...:.· ..~. ~:· . ·~~~ ;; 
 t~-~-;:·; ••• 

1 - - -- ·•··· v_,,.., ...... ·-·--· 
. --·· ...., ---- ... --· } --.:--:: ·-··· ···-· .... 

--- -----~--- .. /--/----/-«· 
/ ,/ 

.................................. 

..... ·····- ...... ·····- ................ ····-· -·--- ---··· �

·····················-··-·- ..... ::. ::~: :< :~, 
·~ 

.... 
.,, ··-·· 

~:, 
............ ,.r:'., -···-- ·---

~ ,.'.:.'. ;~,~.. 
...... ·····- ····-- :..--__ ------ -----

:::::r:::::::::::::::::::::::::::::::::::::: 
··-·· --·--- ···--· ............ ···-· ..... �·---·-··· 

............ ······ ...... ···--· � ..... ·---- ····-- ---·-· ----- ...... ..... ..... ··-··· ................ . �
..... -···- ...... --- -----· --- ............ ··-··- ·---·- ...... ····-· ----· ----·- -···· ...... ·····- ...... ·····

------ ·---· ............ ···-·· ..... �--··· ............ ···-·- -··--· .......... ·-·--· ······ ........... ------ ..... �

PROJECT �

RVMP - Ml Sampling (Ravenna A/E: 133616) �
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Shaw Environmental & lnfiastnicture, Inc. 

HTRW DRILLING LOG 
llOLE!lUMSER 

Ohl->~-~L 
PROJECT I INSPECTOR SHEET SllEfT 

RVAAP- Ml Sampling (Ravenna A/E: 133616) ) . l'i ""':> I <L .y IG<xnr~""' [).__ OF 2. 
FIELD SCREEljJrlG GEOTECH SAMPLE OR � ArlALYTICAL � I) 5c.5 

HEV, DEPTH DESCR!PTIOfi OF MI\TERII\L DlOWCOUNT REMARKS RESULTS CORE BOX HO. � SAMPLE NO, �
I•) lb) l<l lo) lh) Id) lo) <I •1'55 IQ �

- -
-- \)'roW"- \ ~ \ ~"'-, D,orr '()/V,,:,'t>· Ot.-zr,

NA O'loA µ1>, .= 5/V( 
I\-= ...$\ '1 17l.b t~ 
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- r-

- f--

- ~]25 
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t: '1  I 

v\JI -

v 
\vt,vh, M>S\'
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-- l-'.5w,; wol ()IO ('f" (!)<£)'L l?A1 .1\--Cloc1"' =zt./Ml-~ ',<. I JI ''1 O 'L() \, OU'<'i Z. -50 --
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- --
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[l
=;: {\!) L -- :r a: .

$\\..- I 0,0 oz..o3-5o _l

1-= I 
 (.'6- ~O·'S' 
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\0 �
A ~y(J\..Jy"\ 1-\ 

--
' 
("\-b 

«-, 
- \ I 

~,-
YI , I" ; P-rJ'O, 

~ 

(,\---= v= .s,-..,."\ .:i~ 


E 
f--

:>w 
-- ()l\'.),s'-n.J A105 

f--

. 
f--

1'L �=
~

-a_'!'.:' ,,~,wd.,\.w,., 0 ,0 fr' \oA1.'>:1,. r 

n-= C>t.~'1 ()1,,'LI'\'\ 
f--

r.-·r ~
\1'!,.)0, t<K<-~( 5o - 61..0'-\ - -

- 5~ (l\'L.'":, ~ 
-

t.,;;1t-.1 M=Jo«-r::J-,''v"
1"1 =- \..«>'~, M-F -1AtJO, lY«u.. ,U ..u f---

f--

- j"'vd 
r 

c~"J-N;S•) f--
-

A(-=_ \'1~5..
f--

- ~~' f
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PROJECT IIOLENO. 
='
-

-
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER

;;v, Jc I. ·= ('. ,.{J, 
1, COMPArlY NAME 2,DRllLCOtlTRACTOR SHEET ~HE£f 

The Sha,•, Group - Shaw E&I Frontz Drilling ,{ OF (' 

3,PROJECT 4. LOCATION 

RVAAP- Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NA~EOF DRlllER 6, MANUFACTURER'S DESIGNATIOF~ OF DRILL 

j'"'· -~ ,ll I.,,,... __ h · •· I f~f .;,r, OT 
7, 5lZEANDTYP~ DRllllNG AJID SAM PUNG EQU!PMEUT 8. HOLE Q)Cl!.JION 

(";,., - , 1,r,7 I 0 OT 1r.. ,, ~ - ,A;.,.. ·., 

J 9. SURFACE HEVATION 

12, OVERBURDEll THICKNESS 15. DEPTH OF GROUPIDVIATER EUCOUNTERED 

;vA 
13. DEPTII DR\llED mro ROCK 16, DEPTH TO VIATER AND ELAPSED TIME AFTER DRlLUflG COMPLETED 

tvA ~ 

14, TOTAl DEPTH OFIIOlE 17. OJHER~ER lEVElMEASUREMENTS (SPECIFY} 

,I.bl 
18, GEOTECH/llCAL SAl'.1PlES ········-··DISTURBED·-········ ........ UflOISTUR8EO •••••••• 19,0TAtNUMBEROFCOREBOXES �

' /\A 
20. SAMPLES FOR CIIEM/CAl ArlAlYSIS •••••••••• voe................... METAts ............ 

r\' / 
orHER !SPECIFY).... orHERISPEC!FYJ •OTHER {SPEClfyJ 21. roTALconE 

GKpl.</Si,'"-" 
e-,~,-.

RECOVERY % 
o-,-SP-O_SI_TI_O_H_O_F_HO_l_E-----<······· ·,·······;·:··::·,;····· afiit1itlEO....... -- w.o:;{rORING WEll.. ··-PirH'fKts!tc~--- 23. IGNATURE OF lriSPECTOR

········~······· ·•················•······ ~ .':' ... 
LOCATION 

v 
SKETCH/COMMENTS SCALE: <.../ 

-~~-----~--=--L====== 
l --------·---------

-~-J--t--i~J--1--l-+··r+-l--+-t--r-t,I======--...................A·r; �
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)
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..................... ---·· ..... . �

PROJECT HOLE NO. 

RVAAP • Ml Sampling (Ravenna A/E: 133616) 9P..,\ ~ l:,-- al. '3 
ENG FORM 5056-R, AUG 94 {Proponenl: CECW-EGJ 
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Shaw Environmental & lnfrnstructure, Inc. 

HTRW DRILLING LOG 
HOlE tlUMBER 

()\~";;\,-· Ow3 
PROJECT I -~tlSPECTOR SHEET SHEET 

RVI\AP -Ml Sampling (Ravenna A/E: 133616) I..>,()"':> 1 R,,. \-\"-">Jc.A (.._ OF c_ 
FIHD SCREENING GEOYECH SAMPLE OR AtlAlYflCALElEV, DEPTH OESCRIPT[Otl OF MATERIAL BLOW COUNT REMARKS RESULTS CORE BOX tlO, SAMPLE NO.{•) {b) {,) w w m t,l {h) 

·.· 

PROJECT 

llotrno. RVAAP - Ml Samr ling (Ravenna A/E: 1336161 0&1 As\,,- ovJ 
ENG FORM 5056A·R, AUG 94 (Ptoponent! CECW-EG} 
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Shaw Environmental & Infrastn1cture, Inc. 

HTRW DRILLING LOG 
DISTRICT HOlENUMBER

(JA,\~!.-r{ )·-\ 
1, COMPANY t/M,E 2, DRILlCOrlTRACTOR SHEET SHHT 

The Sha\V Group - Sha\'/ E&I Frontz Drilling .!!£. OF ;Z...
3, PROJECT 4, lOCATION 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
6, MAtlUFACTURER'S DESlGNATIOfl OF DRILL 

(~,,-1,,,_ c;{.'l.o or 
7. SIZE AIIOTYPQJP' OfUll[t/G AtlD SAMPLING EQUIPMENT 8, HOlE LOCATJOH 

~ul~\Z...q 
9, SURFACE HEVATJON 

10, 

q
DATESTMTED 11, DATE COMPLETED 

/2-3/1,,0 4' /t:1,/40 
12, OVHUlURDEN THICKNESS 15, DEPTH OF GROUND\'IATER EUCOUNTERED 

fJ I\ ,...._(_.I 

13, DEPTH DRILLED ltITO ROCK 16. DEPTH TO \'/ATER AND ELAPSED TIME AFTER DRlLUrlG COMPlETED 

14, TOTALDEPTIIOFHOU: 17. OTllER\'IATER lEVH MEASU/lEMEms (SPECIFY) 

Alo' 
18. GEOTECHN[CAL SAM.PlES -----------DISTURBED --------- -------- UNDISTURBED --·----- 19, OTAl NUMBER OF CORE BOXES 

r,r·f'\ 
20.SAMPLES FOR CHEMICAL ANALYSIS voe METALS OTHER(SPE(lfY) _QI,~~_l!JJl~~J~J.. -~-~{~]d~!~Y _21, TOTA\C~~_.. .. /

~'fi~"t,--, r<..\\~ 
1-,-,-. :~·~\fftg~::: 

s,.Ji)() RECOVERYA(' [' )"/ %
o~,-SP-O_S]_Tl_O_N_O_F-Ho-,-,----<::::::: BAC~ED::::::: ::~ITOAIFIG WEll:: 23,SIGNATURE OF INSPECTOR 

~11>'1'\Q \'NI u-A. 92,-/. t.) 
LOCATION SKETCH/COMMENTS !il:ALE: 

PROJECT HOLE NO. 

RVAAP • Ml Sampling (Ravenna A/E: 133616) '{)f'\ '\ '.>\.,~ OC)-\ 
ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG} 
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Shaw Environmental & Infrastructure, Inc. 

,, ; HOLE NUMBER 

HTRW DRILLING LOG 'llMsi,,.-OG,L\ 
SHEET SHEET PROJECT . l<:ltlSPECTOR 

RVI\AP. Ml Sampling (Ravenna A/E: 133616) '. r:brM. ~- c-\o-tri,'50V\ OF

flElOSCREENING GEOT£CA SAMPLE OR ANALYTICAL 

z 
8lOWCOUNT REMARKS 

z IJ:5c.S 
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Shaw Environmental & Infrastn1clure, Inc. 

HTRW DRILLING LOG 
DlSTR[CT HOLE NUMBER

\')A,\Y,,-r-v
1, COMPANY tlAME 2, DRILL COtlTMCTOR SHEET SHEU 

n°' 
The Shav, Group-Sha\'/ E&I Frontz Drilling /1. Of C 

3, PROJECT 4,LOCATIOII 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
6, (JUFACTURER'S DESIGNAT/Otl OF DRILL 

--, • - ---k - {,,(oz_oOT
1, SIZE A!ID TYPE:M:lt OR!LL!llG Arm SAMPUNG EQUIPMENT 8, HOLE lOC/\1wN 

(rP>c.f/ ~~ 1 ..J n ~, 
9, SURFACE ELEVATION 

v 10, O';!_}JTARTEO 
C3(Ao 71 

12. OVERBURDEtl THICKNESS 15, DEPTH OF GROUNDWATER ENCOUNTERED 

/\/If "'G-S' 
13. DEPTH DRILLED ltlTO ROCK 16, DEPTH TO WATER ANO ELAPSED TIME AFTER ORllllNG COMPLETE[) 

(v/1 ~ 

14, TOTAl DEPTH OF HOLE 17. OTHER \'{AJ£R lEVELMEASUREMEtlTS {SPECIFY) 

,(~ ( 

18. GEOHCHtllCAL SAMPLES ·----------DISTURBED ---------- -------- UNDISTURBED_~--· 19, OTAl NUMBER OF CORE COXES

;vA 
20. SAMPLES FOR CHEMICAL ANALYSIS 

···o:::~.fc-
___________ voe___________________ ME~~------- •e:THERJ::;;v1 .... orHER(SPEClF'tl • OTHER{SPECIFYJI!!~~~~;~ _ ( % 

1-c--c~~~(VA-------l--------------------------- .......................... ----~------.,, ---1-----~--~----, �
22.DJSPosn,o~;;LE ---~!~~-~~~-~~-- --------~~f______ 23.Slw~hOR 

LOCATION SKETCH/COMMENTS SD\LE1 

---;I ..... .. I ... 
-- -1---l -- __J .. .. 

::::: :::::: :::~: ~'- ~: :~~ ~· ~ :: :::::: :::::r:::: :·::: ::::: ::::1 :::J:::: 
:::::: ;J:::::::::::::::::: ........... .................................. ----- -----g,
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/ ................... . 
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.... ...... ..-.......................... / ............................ �

:\~ !d. l?......... ----- ------ ------ ------ ------ ---- - ----

- ........................... - ( ~ ........... ------ ------ .......... �

~:::::::::::::::::::::::::::: 
··--·· -··-· ··-··· 

-------- { 

1--··-- ··-··· ·----- ------ -·--·

PRO,ECT 

RVAAP - Ml Sampling (Ravenna A/E: 133616) 
ENG FORM 5056·R, AUG 94 {Proponent: CECW-EG} 

A-32 AppendLx: A Boring Logs 



Shaw Environmental & Infmstn1cture, Inc. 

HTRW DRILLING LOG 
HOlE!lUMBER 

~~~~s 
PROJECT ~p~~OR S,)·~ \ SHEET SIIEET 

RVAAP - Ml Sampling (Ravenna A/E: 133616) -,SMl - ,- I<., \Jv::i.nr5w, L OF z_ 
FIHOSCREEN!NG GEOlECHS/\MPlEOR ANALYTICAL ELEV, DEPTH DESCRIPTION OF t.'IATERIAL atowcourn

REMARKS
RESULTS CORE BOX NO, SAMPLE NO, {g}l•l (b) (<) (h)Id) I•) (I) 
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PROJECT no;;i:o. A .,, 
RVAAP - Ml Samollng (Ravenna A/E: 133616\ 110. ,, s.,,- 6c..'5

ENG FORM 5056A·R, AUG 94 (Proponent: CECW·EG) 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG DISTRICT HOLE NUMBER

n:1-A ~!.,;, c_. 
1, COMPANY tlAME 2, DRILL CONTMCTOR SHEET 

The ShaYJ Group- Shav1 E&I Frontz Drllllng OF c_ 
3, PROJECT 4, LOCATIOII 

RVAAP-Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5. NAME OF ORlllER 6. MI\NUFACTURER'S 

h· ·' 
DESIGNATION OF DRILL

t_r_"J,, OT 
7. SIZE ANO TYPES OF DRILLING Arm SAMPUNG EQUIPMENT 8. HOLE LOCA't!Otl 

"'Tl 

. 
,ti. l l ' 'k't 

9, SURFACE ELEVAT!Otf 

I 11, DATE COMPLETED 

Cf'fz;1./A_O 
12. OVERBURDEll Tll!Cf<NESS 1S, DEPTll OF GROUNDWATER ENCOUNTERED 

h/,lr \,,. ') f 
13, DEPTH ORIUUJ INTO ROCK 16, DEPTH TO WATER ANO ELAPSED TIME AFTERORILUNG COMPlETED 

(VI), 
14, TOTAL DEPTIIOF llOLE 

,{J,. 
17. OTHER WATER LEVEL MEASUREMENTS {SPECIFY} 

18, GEOTECHNICAL SM'IPLES . .•••••••• DISTURBED ......... ........ UNDISTURBED •••••••• 19, OTAL fiUMBER OF CORE BOXES �

'A!).\ 

20, SAMPLE;;.HEMICALANALYSIS -···-·-·- voe___________ ........ "J-··---·· ··-~~~~:}---· AA�o~~ii~ OTHER\SPECffyJ_ !!~~~~~,~~ 
% 

1---~,,~-~0=15~,o~s"n-",0-11-0~,~..=oLE___________ BACKFILLED··-···· .. MONITORING WELL __ ---- OTtlER lSPECIFY) --· 
23,~-ATllRE~NSPECTOR 

2> ?u{.0:,---..,..... 
LOCATION SKETCH/COMMENTS SCALE: 

·--~ t-· ······ ·-·-·· ·····_____:!..... ······ ······ ···---~~ ~~ ?'.: ····· ······ .. _E>. Y~ ff._ s~lt to(············::::::~:::···-· 
-~----~~------ ---/--

··-·- ------ ···-· --·-·· ··-··- ··--· ---·
--·-· ...... ·--·-· ...... ···--· ·--- ...........1/ ...................... �····································--·· 

----- ----·· ...... ----·- ·····- -····· 

...., 7 ...... -··-·· ................ �
·;s;/) .... ······ ...... -····· ........... �

PRO,ci 

RVAAP - Ml Sampling (Ravenna A/E: 133616) 
ENG FORM 5056-R,AUG 94 {Proponent: CECW-EGJ 
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Shaw Environmental & lnfrnsln1cture, Inc. 

)IOLErlUMBER 

HTRW DRILLING LOG 
114SPECTOR PROJECT 

RVf\AP - Ml Sampling (Ravenna A/E: 133616) ,!: ,~ z_ OF 2
flElDSCREEfil//G GEOTECH SAMPLE OR ANALYTICAL REMARKS DESCRIPTIOU OF MATERIAL OlO\VCOUrH ELEV. OEPYH Jll'SULTS CORE BOX NO, SAMPLE NO, 

la) lb) l<J (g) {h) 
Id) t,) 111 

QM'>-..- oe,e,.iv, 
O 'LO~ ~SCI 

S' 
'{ 

l"Yv\ ~\.- G{,\.<',v 
0'-0"3, J<> 

OA..\ st,. --ct."'"" 
¢.'1.0\...\- so 

HOLE NO,PROJECT 

RVAAP - Ml Sam ling (Ravenna NE: 133616) 
ENG FORM 5056A-R, AUG 94 (Proponent: CECW·EG) 
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Sha\\' Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTAICT 

1,COMPAflYflJ\ME 2, omu (OIITAACTOR 

The Sha\•tGroup- Shav, E&I Frontz Drllllng 
3. PltO)ECT 4,lOCAT!ON 

RVAAP • Ml sampling (Ravenna A/f.: 133616) Ravenna, Ohio 
5, fl/>,ME Of ORJllUl � 6. MNIUFACTUREli'S DESIGfJAYION OF ORlll 

k &V1.o o-r 
7, 

1"'""" 
S!lE ANO TYPES OF ORILUNG Af/0 SAMP UNG EQUJPMElff � 8, HOU: 

r:: 
lOdJ\TIOIJ 

1
• 

f-----. 
nVi'a J 

A_ L <.. .S,.. .I . I: r (c., 'l 
fl, SURFACE ---ELEVATION 

••• 

12, OVERBURDEN TtliQ{ttESS..,.. 15, DEPTH OF GROU/IDWATllt EllCOUNHREO 

"''-{ r 
13, OEPTII DRlllEO INTO ..,. ROCK 18, l>EP"THIOWA"f(RAf/l> HAPSEO TIME AFHR flRILUNG COMPl£TEO 

14. 'rOTAl DEPTH Of l!OLE 17, OTHER WATER lE~L MEI\SUREMEIHS (SPEClfY) 

A,. I 
18,GEOJEdl[~!CAL.SAMPLES --·······OISTURIIEO .......... --------

Mv
UNO!STlJRBED •••••••• 

' ........ 
.19.0TAL!lUMBEROFCOREIIOXES �

h '"' 
SN,1Pl£S ... ;Vv-1 

20, f~C~',1JCALNIALYSIS ....... .,;Voe......- ........... wl~{J~Qffl. :~Rc~:Jl: .OJIIEfl\SPEC!fVJ. !~~~~~~~CORE 


2
f---,,-.-D-II-P0_5_1!_16~N~0 F_H_O_LE----~~~::::: BAd.fJUEO.:=::: :: 

% 
MOtuTORlilG \'/Ell:: :::: OiHERjsPEclfv,::·· 23, S!G/IATURE OF INSPECTOR 

NIX 1'£)iWJJ 1-n::-- -~Ir 
LOCATION SKETCH/COMMENTS SCAlE1 A T5 
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RVAAP - Ml Sampling (Ravenna A/E: 133616) 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
PRO)Ecr I

HOlENUMBER 

pt\;\S\? . ct,1
INSPECTOR SHEET SHEET 

RVAAP - Ml Sampling (Ravenna A/E: 133616) ~, \.{O-.rn<;OV' l..
FIELD SCREENING GEOTECH SAMPLE OR ANALYTICAL

z. OF 
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PROJECT 

RVMP - Ml Samr ling IRavenna A/E: 133616) �
ENG FORM 5056A·R, AUG 94 � {Proponent: CECW·EG) 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT 

DAt,t-
IIOlE NUMBER

~ oc.il 
1.COMPANYflAME 2, DR!ll COtHMCTOR SHEET SHEET 

The Shav, Group -Shav, E&I Frontz Drllllng I\ o,'(_ 
3, PROJECT 4,LOCAT10N 

RVAAP- Ml Sampling (Ravenna A/E: 133616) Ravenna1 Ohio 

5, P~A~ OF ORlllER 

L. 
6, MArmFACTURER'S DESIGNATION OF DR!ll 

JQI\Q,\w.\ (3..w~ (,GOOD\ 
7. SIZE AND lYPESOF OR!lllNG AUD SAMPLING EQUJPMHIT 8, HOLE LOCATION 

c..---
--r.;:6-ciu,rov,..k) = '« 

9. SURFACE ELEVATION 
~· 

10, 

1 
OATE 

/tl.j 
STARTED 

/µi, 
12, OVERBURDHlTHlct<NESS 15, DEPTII Of GROUNDWATER ENCOUNTERED 

(I/A 
13, DEPTH DRltlED IITTO ROCK 16, DEPTH TO WATER/IND ElAPSED TIME AHER DRltUNG COMPLETED 

JJ/,\ 
14. TOTAL DEPTH Of HOLE 17, OTHER WATER lEVEl MEASUREl\-tENTS (SPECIFY) 

{( n' 
·····----·D!STURBEO ····-·--·· -···--- UUDISTURBEO ··----·· 19, OTAL flUMBEROF CORE BOXES

20. SAM PUS FOR CHEMICAL ANALYSIS ..--·-····j·..······ ------··,;J"is ________ .... o~~;:~YL... ~~~~P=-~~~~:YJ ~~~~~~~i~ ~~ L 
f-cc-======-----j·--··-·aA.CKflllED......... MONITORlf!G\IJEll •• ~-rua!(SPEClfYJ -··- 23.SIGNAT RE It PECTOR �

22. DISPOSITION 

tv/K 
OF HOLE ·--···---------·····---···- ·-·····-----·····--·-----· ··-----··--···------------ , AT,\JRY1-f 1tBP
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Shaw Environmental & Infrastructure, Inc. 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT HptE NUMDER

OJ\ A ,1,- 0 '?Z._
2, DRILL CONTRACTOR SHEET SHEET1, COMPANY NAME 

The Shaw Group - Shaw E&I Frontz Drilling 1 OF ·z
3. PROJECT 4, LOCATION 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, UAME Of DRILLER 6. MAtlUFACTURER'S DES[GNATIOII ~~ 

-- L. (l-J,,;a- • .1 /A',,?rl LJ I 

7. SIZE AritfTYPES OF O~tlG ANO SAMPLING EQUIPMENT B, HOU: l~CATION 

Tir - .,..,,, - ' n.l:': �

Au.-,.,.
9, SURFACE EtEVATlON 

kl_ ( .I. I... - ( y ,) �

I 
12. OVERIJURDHI THf(J(NESS 15, DEPTHOFGROU/lDWATERENCOUflTERED 

)"<7'14 "'(,,' 
WATER 13. DEPTH DRILLED INTO ROCK 16. DEPTH TO ANO ElAPSED TIMEAFTIR ORILUNG COMPLETED 

,tVfr 
14, TOTAl DEPTH 

,4. (,, 
OF 

( 
I-ICHE 17, OTIIER WAT~E.VELMEASUREMEITTS (SPECIFY) 

18,GEOTECHNICAlSMl.PlES 

M4 
...••......DISTURBED··-·--···· •••••••• UNDISTURBED--······ 19, OTAl!lUMDEROFCOREBOXES 

~.!;., 
20,SM'IPLES FOR CHEMICAL ANALYSIS -----------voe---------- ------··METALS-------- ---- OTIIERISPEClfYJ... OTllERjSPEC!q.OTIIER{SPECIFV} 21, TOTAL CORE 

1------------l·····-····················-· ...........v'. ...·-····· ...°'f•W!vv> ...... (-;,,-,< cl,.. RECOVERY ..Q<'.('}!ic.
22, DISPOS[T10N OF HOlI --- PACKflllEO ..... -- MONITOWt~\IELL __ ---· OTHER(SPEClfYJ... 23.S!GNA/TUREOF II/SPECTOR 

(1-<-t-w.«C... f.v, T fl.I/,\- 5<7. .. rflr'L 
LOCATION SKETCH/COMMENTS 

../. ···-· ······ ...... ..... -----·-·--· ······/ ............... //" ...... ...... ..... --·· ...................a. �~- SSi ..¢. B 
······ ······ ······ ·--·· ······ ····· ····· ······ ·····7 ······ ····· ····· \; "Y-- ······ ······ ··-··· · ··· ····· .:=~·-- - -W ;~· 

····· ................................ r �
··i··----

..... ····•· .•.........•...... �!'- ••. 

----- ---··· •...•. ·--·r- -·-·· ... - --•., .

::::r:::::::::: 

-J':t-····· ·················// ······················· 
···········-········································· .. //?,:'. ..... ···········//·············· 

' / 
HOLE NO, �PROJECT 

RVAAP - Ml Sampling (Ravenna A/E: 133616) OA!(Slo, o':/2 �
ENG FORM 50S6·R, AUG 94 (Proponent: CECW-EG)
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG mA 
Hou; NUMBER

S\., - o--+-t 
PROJECT I INSPEC'l:"OR SHEET SHEET 

RV/\AP • Ml Sampling (Ravenna A/E: 133616) ](l,.m) ., 110\rh ,or,, L OF '2.__
F!ElOSCREENING GEOTECH SAMPLE OR ANALYTICAL 

v5G5
fl EV, DEPTH DESCRIPTlOfl OF MATERIAi. BLOW COUNT REMAftl(S
!•) RESULTS CORE BOX NO. SM1PI.EHO, {bl {c) {hi f 
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Sha\\' Environmental & Infrastructure, Inc. 

HOLE NUMBER 

HTRW DRILLING LOG � T'\11 l:;\, .. 0 '1:3 
PROJECT SHEET 

1<-\J14A·:v !~ECTOR\~.- ,\ \ Jl~ 
SHEET 

rrul I Of I 
(.J 

FIELDSCREEN[NG � GEOTECH SAMPLE OR ArlALYTICAr 
s <.5 

ELEV, DEPTH OESCRIPTIOU Of MATERIAL BLOWCOUIIT REMARKS 
lb) RESULTS � CORE BOX NO. SAMPlE NO. 

l•l (,) (g) (h) <? { A-'>5
(d) � l•l (ij 

- ~
. I '. 1)A1-.!.b 0 ·· I O~r'l. q·-<e--j C,\o·17. ..o·unf··O.Zt¥...5o 
-

1--

~ (\I\ L-
\_ ~.t...--. -4"-"\.t. IZ#Z> 1-

=
1 (th:.. '7171.P.~ i)k>',s·, C
' ' ~f<-'t St>1C.. l>",,(i,,H,b 

J 
.0·1:Jd ·~M-,;) 1-

1-
- ~ 

1.- 1' .. ,. 
1-

O·Ofl,'i.1c,l/-r ,1(' 
. 1Jn,1.V(}

Jtl I) . ..:.... 
1-
~ CL

•.,:,10"')' claq, :,1, -Pf, 11ta;f1"" 1-
'3 ---= - 1--

-
- -

~ 

- --'l
.. 
- .o..f•..;, 

' 
",:,_1.(la $'TO.Vi. 

l 
u,b!,(,5• \)4 •hi, ·<//:JJl1··/l~{}Jz.s, '.::: G u.J -

-
s -

':. 
-

-- --
- ---(.  -

-
. o.opP

1-

~ 

~-l - -
. 

?~,.1 1- - ?. ,; 
1-

1-

- ,:pt,..-,C ,"3.-h.viV
~,raJ,,<.J ~I.Ji,.. !i4M' 'l ' ~:: 

8  rzi Sr- r I dw,-'" .w ~.,.- gsPp'ti-1 
- l>A 1.,!, .. 0f-?11(~ ()'z.¢3~ :,ii ~ 

"' 
 1-

- & , 
1-

~ 
. 

9· -I 1).,, .l }( ,;~'-f 1-

-
- p,~r1, 9r,,J,J C'o,/fl.f~ -

0

}-< l-r,cf2.v.f.t.
.= 

\0---= ~7-t.. J ,,c-

,, 
1wt:,( 

0·01'!'""
~ 

- 1-
1-

 1-
1-

-�
~ 

~ 

-�
1-

1-

I:!.-
. 1-

-
----

. 

{),/ .l.:,b-(/'1Jt1-.dqlo/~ >l) 
1-
i:: 

t3-
-

1-
~ 

1--
- 1-

1-

If = OPf'" 
1-

t). t:::
-

1-
t 

is-____:.:. C

-
- 1-

1-
- 1--

lb 
1- ,,.

- 1-

. 

. 

- . E.oi3 
1-

1-
~ 

1--
- 1-

1-
1-

. 
: 
-

~ 

1-

-
. 1-

1-

-
- 1-

- C
1-

- 1-
1-

1-

PROJECT 

A/£'. 
HOLE HO, 

·:\.._\1_ {>(p • M:r. ,s "·•-'{•"! (1fl"wMl @(()ti. \)Aisl> -DlS 
ENG FORM 5056A·R, AUG 94 {PfOJJonent: CECW·EG) 

A-~8 Appendix A Boring Logs 

http:o�unf��O.Zt


Shaw Environmental & lnfrastrncture, Inc. 

HTRW DRILLING LOG 
DISTRlCT llOlENUMBER

DAi~~ -4:B 
1, COMPANY NAME 2, DRlll CONTRACTOR SHE.Ei SHEET 

The Sha\'I Group -Sha\V E&I Frontz Drilling OF 

3. PROJECT 4, LOCATIOU 

RVMP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL 

\ '1:RliA"-1 Lockro.()i,:. Geoj>'l>be:. r;,6,w "Dr' 
1, SIZE MID TYPES OF ORJLllNG AND SM11'llllG £QUJPMENT 8, HOLE LOCATION 

.,.~i\'-\_ v\'\o,x..,•r l)l,~r' :PvJl\- r\l.Oro <1t£ ol>A 
9, SURFACE ElEVATION 

10. DATE STARTED 11, DATE COMPlfTED 

\OJJti..r Z-010 IO/Jl)i Zo,v 
12, OVERBURDEN Tll!(KNESS 15, llEPTH OF GROU1lDWATER EflCOUIITERED 

13, DEPTH DRILLED ltlTO ROCK 16, DEPTH TO WATER ANO ElAPSEO TIME AFTER ORJLLING COMPLETED 

/./ii 
14, TOTAl DEPTH OF llOlE 17, OTHER WATER U.VEL MEASUREMENTS {SPECIFY) 

/I,/ 
18, GEOTECHN!CAL SN.iPHS ............DISTURBED ···---~-- ........ UNDISTURBED ........ 19, OTAL NUMBER OF CORE BOXES �

NII 
20, SM.1HES FOR CHEMICAl AflALYSIS ·····-----v;c ---------- ---- '1tJ;ETAl5 -------- .

C.,:::;:::;:"A 
£:p~;,~:;EClfV} ..• ;:;;;,~~;FY) .OST~,;~EC!fV} !~~~~~~~CORE 

% .____________J···-·--···-··--·····-·--··· ····---·--····u·····-···· .......................... . �
22, DISPOSITION OF HOLE •• '8 ~::::··-·-·· .. MO;:tR!_ G WEll __ ?t)Jr!l~-ECTOR 
LOCATION SKETCH/COMMENTS SCALE; 1

-·-·· -iH ...... ------ __ J___ _ 
··-··· ·-- -- ···-·· ···-·· ...·...... . � ••••• -1- ••••• 

------ .......... -·---- ---- ----- b 

···-· �........... ·---·- ----- ··-·· ...... ·-···· ...... il/d; 1,-p 3 ... fo.................... �-···· ...... 
...... ··-··· ....................... �M1,i>-Pl ·..... .. ,,_____ ...... 

···- ...... ···-·· ····- -····· ..... ................. mu -,J/5 �····-· ____ _ 

1-~=4'-f--+-+--4-.J..-e--~ ~....... �--·--· -----

--- ::::: :::::: :::::: ::::: :::::F:: :::::: :::::: ::::: ::=:: :::: ::::: ::=: :::::: :::: :::::: :::::: ::::: 

:::::: :::::: :::::: :::::: ::::1:: �
::::: :::::: :::::: :::::: ::::: ::::: ::::+:::: :::::: :::::: :::::: ::::: ::::: :::::1:::: :::::: ::: :: ::::: :::::: :::::+ ::l:::: :::::: 

PROJECT HOLE NO, 

RVMP - Ml Sampling (Ravenna A/E: 133616) .htlbb ··¢·11
ENG FORM 5056-R. AUG 94 !Proponent: CECW-EG} 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING l LOG 
HOlENUMBER 

\),\'i,\, .-al'l<f 
PROJECT 

7:L 
It/SPECTOR SHEET SIIEET

·R'" l\fl'.V \ \/;\,_C.'.,\ rTlcM I OF ( (}5~5 
FIHO SCREENING � GEOTECHSAMPlEOR ANAlYTICAL' I 

ELEV. DEPTH DESCRIPTION OF MATERtAl � BLOW COUNT REMARKS 
lb) RESUllS � CORE BOX NO. SAMPLE NO, l•J � l<J lh) CLfl S'i 

Id) � (,) IQ l•J I 
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Shaw Environmental & Infrastructure, Inc. 

HTRW DRILLING LOG 
DISTRICT IIOlENUMDER

l)A:lsi, -tfi1<f 
1, COMPANY NAME 2, DRILL CONTMCTOR SHEET SHEET 

The Shaw Group -Sha\v E&I Frontz Drilling Of 

3.PROJECT 4, LOCATION 

RVAAP - Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, tlAME OF DRILLER 

)i;:~l!.IA\f l,,},:.roN c. 
6, ~IUFACTURER'S DESIGtlATIOtl OF DRILL 

l::iw:>~, b.- (pl,, t.o tr, 
7. SllEANOlYPES OFORJLllNG AND SM1PlltlG EQUIPMENT 8. HOLE lOCATIOPl 

I i1-"'-¥- Mov.vT i),<~cr 'il,,~\ ••\~M6 <'..Q~>. Vl>A 
9.SURFACE ELEVATION 

10,DATESTARTED 11, DATE COMPLETED 

lO/Jo/ U>I O I ONN..<o10 
12, OVERBURDEN THICKNESS 15. DEPTH Of GROUt/OWATER ENCOUtlTERfO 

1' ~·, l,c,5 
13. DEPTH DRlllEO INTO ROCK 16, DEPTH TO WATER AND ElAPSEO TIME AFTER OR!lllNG COMPLETED 

NA 
14, TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMEITTS (SPECIFY) 

/&' 
18, GEOTECl\lllCAl SAMPLES -----------OISTURDEO --·------- ---·---- UNDISTURBED ------- 19, OTAL NUMBER OF CORE BOXES 

NA 
% 

LOCATION SKETCH/COMMENTS SCAth: { 

...... 

Ji
ti .......... 

.......... 
--·+·+· ...1-....+-....+�...-+..-+-'ir-.....+--.....+ .....+..............:-4·:::::::: :::. l:::: :::::: :.:::: ::=:: ::::= :::: 1::.1 :::: :::::�

····=· ·==:±:= : :::::: � = 
~'.\ \," '•<f ..... ).............. �

=~~±== 
----- ------ ------ \:'AL :£!J~ ------ ----
__,__ ------ ------ ------ ------ ----

--t-~+-+--·--l----"--1------ ---- ---·- - I--- -----

PROJECT HOLE NO, 

RVAAP · Ml Sampling (Ravenna A/E: 133616) l)t/.h b -.111/ 
ENG FORM 5056-R, AUG 94 {Proponent: CECW-EG) 
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Shaw Environmental & Infrnslruclure, Inc. 

HTRW DRILLING LOG �
HOLE NUMBER 

DA i:) I, ·· tfr'S 
PROJECT 

~o; ~4JrrrA �
SHEET SHEET 

WP-P:.? I OF I 
FIELD S(REEFllNG �

I
GEOTECH SAMPLE OR Af/AlYJtCAr u ~ (.,'.$' 

ELEV, DEPTH OESCRIPTIOJJ OF MATERIAL � BlOWCOUNT REMARKS 
RESULTS � coRE aoxuo. SAMPLEIW, 

(•) � (b) (,) (g) (h) (d) 
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HOLE NO, 
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ENG FORM 5056A·R, AUG 94 
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Shaw Environmental & Infrnstmcture, Inc. 

HTRW DRILLING LOG 
DISTRICT HOLE NUMBER 

D4.:hb ··t9'1;, 
l, COMPANY NAME 2, DRJLLCONTRACTOR SllffT SIIEET

The Sha\\/ Group - Sha\'/ E&I Frontz Drllling OF

3. PROJECT 4, LOCATION 

RVAAP • Ml Sampling (Ravenna A/E: 133616) Ravenna, Ohio 
5, rlAME OF DRILLER 6, MANUFACTURER'S OESIGtlATIOll OF DRILL 

~'i.n,_,.,_, C,.:..\c.to,vE G\lq)f'D'o,.. (ik·zo D.
7, SIZE ANO TYPES OF DRILLING MID SM1Pl ltlG EQUIPMENT 8, HOU: LOCATIOII 

0 \f".'1,JI- w~"•,-r- "0,rf.?·r -·st1 - M;i,:rv 'D"I'.£ ONl 
9, SURFACE ElEVATIOfl 

10, DATE STARTED 11, OATE COMPLETED 

,o~~OJu:> ,o IOAJDJZ01-0 
12. OVER!lU/\OEN THICKNESS � 15, OEPTII Of GROUNO\YATER EflCOUflTERED 

13, DEPTH DRILLED INTO ROCK � 16, OEPTll TO WATER ANO ElAPSEO TIME AfTER OfUWNG COMPLETED 

N'A 
14, TOTALOEPT!I OF HOLE 17, OTHER WATER LEVEL MEASUREMEIITS (SPECIFY) 
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Acronyms and Abbreviations 

AOC 	 Area of Concern  
CERCLA Com	 prehensive, Environmental Compensation and Liability 

Act 
CFR 	 Code of Federal Regulations 
DOD 	 Department of Defense  
ELAP 	Environmental Laboratory Accreditation Program  
FCR 	 Field Change Request 
FSAP 	 Facility-Wide Sampling and Analysis Plan  
FSP 	 Field Sampling Plan 
FWQAPP 	 Quality Assurance Project Plan  
LCG 	 Louisville Chemistry Guideline  
M&TE 	 measuring and testing equipment 
NCR Noncom	 formance Report 
NELAC 	National Environmental Laboratory Accreditation Conference 
Ohio EPA 	 Ohio Environmental Protection Agency 
OSHA 	 Occupational Safety and Health Administration 
QA quality 	 assurance 
QC quality 	 control 
QCSR 	 Quality Control Summary Report 
QSM 	 Quality Systems Manual 
RI 	Remedial Investigation  
RVAAP 	 Ravenna Army Ammunition Plant 
SAIC 	 Science Applications International Corporation 
Shaw 	 Shaw Environmental & Infrastructure, Inc.  
SOW Scope 	 of Work 
SSHP 	 Site Safety and Health Plan 
USACE	  U.S. Army Corps of Engineers 
USEPA 	 U.S. Environmental Protection Agency 
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for RVAAP-03 Open Demolition Area #1 

PROJECT QUALITY ASSURANCE SUMMARY 

This Project Quality Assurance Summary Report; hereafter, referred to as the QASR, has 
been prepared by Shaw Environmental & Infrastructure, Inc. (Shaw) to meet the quality 
assurance/quality control (QA/QC) objectives for the Phase II Remedial Investigation (RI) 
activities at the RVAAP-03 Open Demolition Area #1 (ODA1) at the Ravenna Army  
Ammunition Plant (RVAAP), Ravenna, Ohio. These objectives were established in 
accordance with the Scope of Work for Environmental Services at RVAAP-34 Sand Creek 
Disposal Road Landfill, RVAAP-03 Open Demolition Area 1, and RVAAP-28 Mustard Agent 
Burial Site and the Sampling and Analysis Plan Addendum No.1 (hereafter referred to as  
“Addendum”). The Addendum supplements the Facility-Wide Sampling and Analysis Plan  
(FSAP) for Environmental Investigations at the RVAAP (SAIC, 2001a). The FSAP provides 
the base documentation (i.e., technical and investigative protocols) for conducting a RI under 
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) at 
RVAAP. Field activities at the ODA1 Area of Concern (AOC) were conducted in two 
mobilizations that occurred in October and November, 2010, respectively and included RI 
sampling activities for the collection of environmental media from the following matrices: 
surface soil, subsurface soil and dry sediment. 

Field Quality Control 

This section outlines the implementation of procedures and practices by Shaw to ensure  
project QC objectives were achieved. 

Readiness Review/Pre-Mobilization 
Shaw coordinated pre-mobilization actions to ensure the following elements of the proposed 
field activities were implemented prior to mobilization the field: 1) project documents and 
procedures were approved, controlled and properly distributed; 2) assigned personnel were 
trained for their intended activities; 3) mobilization and site logistics were established; 4)  
laboratories were notified as to when sample shipment would commence and were able to 
meet turn-around requirements; 5) subcontractors were properly notified to mobilize, 
submitted the required certifications, and were ready to begin work; and 6) QC systems were 
in place.  

Procedures 
Standard operating methods for field activities performed during the Phase II RI are 
incorporated into the governing documents for the project. The FSAP (SAIC, 2001) 
describes the overall approach and methodologies to be used for projects at RVAAP, and the 
Addendum (Shaw, 2010) details project-specific requirements for field implementation.  The 
Unites States Army Corps of Engineers (USACE), Louisville District and the Ohio 
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Environmental Protection Agency (Ohio EPA) reviewed and approved these documents prior 
to implementation of RI field activities. Clarifications and/or planned deviations from either 
plan in the described methods of implementation are typically documented as field change 
requests (FCRs); however, no FCRs were submitted for this Phase II RI effort. Any variances  
from the approved plans were documented as Nonconformance Reports (NCRs). There were 
no variances identified or FCRs submitted during the implementation of the RI at the Sand  
Creek Disposal Road Landfill AOC. 

Training  
All field personnel were required to attend a safety orientation meeting prior to working at 
any project site associated with the RVAAP project. The safety orientation training was  
documented on the Site Safety Health Plan (SSHP) Acknowledgement Form and included 
the following topics: 

  Names of personnel responsible for site safety; 


  Responsibilities for accident prevention and maintaining safe and healthful 

work environments; 

  Procedures for reporting and correcting unsafe conditions or practices; 

  Safety and health hazards on site and the means to control/eliminate those 
hazards; 

  Personal protection equipment use and care; 

  Morning safety and preparatory meeting procedures; 

  Review of pertinent sections including emergency response procedures as 
outlined in the Emergency Response Plan and Emergency Response Training; 

  Responsibilities for reporting all accidents and illnesses; 

  Provisions for medical care and facilities and the names of cardiopulmonary 
resuscitation and first-aid trained personnel assigned to the project; 

  Fire prevention; 

  Housekeeping; 

  Hazard Communication Program, includes discussion of Material Safety Data 
Sheets for hazardous chemicals used on site; 

  Review of applicable Activity Hazard Analyses; 

  Standard operating procedures, safety rules, and safe work practices for the 
project; and 

  Location of safety equipment (e.g., fire extinguishers, first-aid kits, eyewash 
stations). 
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All site personnel working in regulated areas at this project were required to meet the 
minimum Occupational Safety and Health Admi nistration (OSHA) training requirements as 
specified in 29 CFR 1926.65 and 29 CFR 1910.120. Copies of the OSHA-required training 
and medical records were provided to the RVAAP Facility Manager prior to commencing 
field activities and were maintained on-site by Shaw as well during field activities.  

Equipment Calibration 
Several types of measuring and testing equipment (M&TE) were used during the field 
investigation that included the following: 

  Schonstedt Model GA-52Cx magnetometer; 

  Photoionization detector (MiniRAE 3000); and 

  Global Positioning System (Trimble GeoXH Handheld) 

These M&TE consisted of both Shaw-owned and rented units from a reputable provider.  
Only equipment having verifiable traceability to nationally recognized standards was used in  
the field and was maintained in the project file. Last and next calibration recall dates were  
recorded and maintained for each instrument used in the instrumentation log book. 
Instruments were calibrated daily by the M&TE Coordinator (or designee) according to the 
manufacturer's instructions and frequency. Daily calibration activities and results, as well as  
source information for all calibration standards and reagents were documented in the  
logbooks dedicated to that particular piece of equipment. 

Equipment that did not calibrate within manufacturer’s specifications or operate properly in 
the field was taken out of service and was replaced promptly. Replacement equipment was 
placed into service upon calibration.  

Quality Control Samples 
Field QC samples collected for this project included trip blanks, equipment rinsate blanks, 
source water (potable and deionized), and field duplicates, as specified in the Addendum 
(Shaw, 2010). Field QA split samples were also collected and sent to a USACE QA  
laboratory for independent analysis and evaluation of analytical results by the contracted 
laboratory. The Shaw Field Operations Manager was responsible for implementing the QA 
program in the field. Appendix E of this RI report presents data verification reports that 
evaluate data quality and analytical performance with respect to field QC results. Field QC 
data and analyses of QC samples are presented in Appendix C of the Phase II RI report. 

Field Records 
Field data, observations, activities, and information were recorded on daily activity logs and  
sampling forms, and bound in 3-ring binders (i.e., logbooks). Each field team possessed a 
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binder with applicable sampling forms and activity logs. The use of structured logbooks 
ensured that all necessary data were entered consistently. Logbook entries were checked for 
accuracy and completeness by independent reviewers. Field records were collected upon  
completion of the project and likewise maintained by the Shaw Field Operations Manager. 
Other records included equipment/material certifications and invoices, and air-bill forms. 

Analytical Laboratory Quality Assurance 

Shaw subcontracted CT Laboratories, Inc. of Baraboo, Wisconsin to perform chemical  
analysis of samples collected during this RI. CT Laboratories has current Environmental 
Laboratory Accreditation Program (ELAP) and National Environmental Laboratory 
Accreditation Conference (NELAC) accreditations and/or approvals. CT Laboratories has  
Navy certification approvals to meet the Department of Defense (DoD) Quality Systems 
Manual (QSM) Version 4.1 (DoD, 2009) requirements.  QA split samples were collected and 
submitted to an independent USACE, Louisville District QA laboratory (RTI Laboratory in  
Livonia, Michigan). Primary analytical direction for these projects was obtained from the  
identified USEPA publication SW-846, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods (EPA, 2007) and the DoD QSM (DoD, 2009).  The Louisville 
Chemistry Guideline (LCG), Version 5 (USACE, 2002) was used as a guidance document for 
data review and data validation 

Readiness Review 
Laboratory QA/QC activities were initiated during the readiness review.  The readiness  
review ensured that: 1) governing documents and approved analytical methods were 
controlled and properly distributed; 2) CT Laboratories was notified as to when sample 
shipment would commence and were able to meet turn-around requirements; 3) logistical 
coordination was established between the laboratory and the field team; and 4) the laboratory 
QA program was consistent and compatible with the project requirements. 

Procedures 
Prior to initiation of analytical support for this RI, CT Laboratories and Shaw reviewed and 
negotiated a contract based on a comprehensive laboratory Statement of Work (SOW). The 
laboratory SOW detailed project-specific requirements including the following: 

  Parameters to be measured; 

  Analytical methods; 

  Adherence to USEPA SW-846 protocols; and 

  DoD QSM for Environmental Laboratories, Version 4.1 requirements  

  Project quantitation goals (sensitivity); and  
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  Data deliverables requirements.  

All laboratory comments and questions were resolved before analytical work proceeded. 

Laboratory Quality Control  
To document laboratory data quality and to measure the quality of the analytical process, 
laboratory QC samples (e.g., method blanks, laboratory control samples, laboratory 
duplicates, and matrix spike/matrix spike duplicates) and data verification/validation were 
employed. The results of laboratory QC are discussed in the Data Validation Report in 
Appendix D. Analytical results of laboratory QC samples are included in Appendix C and 
form the basis of the data verification and evaluation process (Section D.1.2). 

Laboratory Documentation 
CT Laboratories maintains comprehensive information regarding the entire analytical 
process. The laboratory delivered summary data packages and electronic deliverables to  
Shaw consistent with those identified in the USEPA SW-846 and DoD QSM 4.1 protocols 
for validation and verification. Laboratory QC sample analyses were cross-referenced to the 
appropriate environmental field sample analyses in the laboratory deliverables. 

Data Verification/Validation 
Shaw subjected analytical data generated during this project to a rigorous process of data  
verification, as specified in the Facility-Wide Quality Assurance Project Plan (FWQAPP) 
(SAIC, 2001) and the Addendum (Shaw, 2009). For verification of data, criteria were 
established against which the analytical results were compared and from which a judgment  
was rendered regarding the acceptability and qualification of the data (Appendix D). Upon 
receipt of data packages from the laboratory, the information was subjected to a systematic 
examination following standardized checklists and procedures to ensure content,  
presentation, administrative validity, and technical validity. Routine data changes were 
documented through data change forms. Data  deficiencies or formal laboratory related 
nonconformances are typically documented through an NCR process, as required; however, 
no NCRs were issued to CT Laboratories for this project. 

Following data verification, the Shaw Project Chemist performed 100 percent data validation 
of all field samples, a comprehensive validation of the QA split sample dataset, and a  
comparison of primary sample, field duplicate sample, and field QA split sample 
information. 

Quality Assurance Documentation  

Primary methods for documenting QA during the RI process at RVAAP include the 
completion of FCRs requiring USACE and Ohio EPA concurrence and NCRs generated in 
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accordance with Shaw QA procedures. There were no FCRs or NCRs generated during the 
implementation of this RI. 
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Acronyms and Abbreviations 

%D percent differences 
AOC Area of Concern 
B blank contamination. 
BFB bromofluorobenzene 
CCB  calibration blank 
CCC calibration check compounds 
CCV continuing calibration verification 
COC chain-of-custody 
DFTPP decafluorotriphenylphosphine 
DL detection limit 
DOD Department of Defense 
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QC quality control 
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Shaw Shaw Environmental & Infrastructure, Inc. 
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Acronyms and Abbreviations (continued)  

SR sample result 
SVOCs semivolatile organic compounds 
TB trip blank sample 
USACE U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
VOCs volatile organic compounds 
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1.0 INTRODUCTION 

This Data Validation Report presents the results of an analytical data review and validation 
conducted by Shaw Environmental & Infrastructure, Inc. (Shaw) in support of Phase II 
Remedial Investigation (RI) field activities for the RVAAP-03 Open Demolition Area #1 
(ODA1) Area of Concern (AOC) located at the Ravenna Army Ammunition Plant (RVAAP) 
in Ravenna, Ohio.  Shaw subcontracted CT Laboratories, Inc. of Baraboo, Wisconsin to 
perform chemical analysis of samples collected during the Phase II RI.  CT Laboratories has 
current Environmental Laboratory Accreditation Program (ELAP) and National 
Environmental Laboratory Accreditation Conference (NELAC) accreditations and/or 
approvals.  CT Laboratories has Navy certification approvals to meet the Department of 
Defense (DoD) Quality Systems Manual (QSM) Version 4.1 (DoD, 2009) requirements.  
Primary analytical direction for this project was obtained from the identified U.S. 
Environmental Protection Agency (USEPA) publication SW-846, Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods (USEPA, 2007) and the DoD QSM 4.1 
(DoD, 2009).  The Louisville Chemistry Guideline (LCG), Version 5 (USACE, 2002) was 
used as a guidance document for data review and data validation. 

The Phase II RI field sampling was conducted at ODA1 between September 22, 2010 and 
November 10, 2010.  Shaw collected a total of six surface soil samples (0 to 1 feet below 
ground surface [ft bgs]) using the incremental sampling method (ISM), one discrete surface 
soil sample (0 to 1 ft bgs) for volatile organic compound (VOC) analysis only, 91 subsurface 
soil samples (1 to 16 ft bgs in 4-ft intervals) using modified ISM, and 21 discrete subsurface 
soil samples (1 to 16 ft bgs) for VOC analysis only.  The sample summary is provided in 
Table 1-1 at the end of this section.  The qualified analytical data are summarized in data 
tables provided in Appendix C of the RI/FS. 

CT Laboratories separated the ODA1 data from the original laboratory reports into new 
AOC-specific laboratory reports. New sample delivery group (SDG) numbers were identified 
for the new reports which are subsets of the originals. New SDG 81575 is a subset of original 
report SDG 81543. New SDG 81623 is a subset of original report SDG 81613. New SDG 
82452 is a subset of original report SDG 82400. The original SDGs are referenced in the text, 
tables, and attachments of this Data Validation Report. 
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1.1 Data Review and Validation Steps 
The following steps are involved in the data review and validation process. 

• Step 1—Laboratory Data Review: The laboratory reviews its data before releasing 
data packages to Shaw.  This review verifies that project specific reporting 
requirements were satisfied. 

• Step 2—Data Verification by Shaw: Shaw performs a detailed verification process 
as described in Section 1.2.  Shaw also reviews the analytical data packages for 
completeness, consistency, and compliance with the project quality assurance 
requirements presented in the RVAAP Final Facility-Wide Sampling and Analysis 
Plan (SAIC, 2001) and the project-specific Final Quality Assurance Project Plan 
Addendum No.1 (Shaw, 2009). 

• Step 3—Data Validation by Shaw: Shaw assigned data qualifiers in accordance 
with DoD QSM 4.1. 

1.2 Data Verification Process 
Shaw completed Step 2 (Data Verification) of the data review/verification process.  The 
purpose of data verification was to evaluate the completeness, consistency, and compliance 
of data packages with quality objectives stated in SW-846, as well as the DoD QSM 4.1.  
Data qualifiers were assigned based on data verification findings.  The verification process 
reviewed the data elements listed below. 

• Holding Times [volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
explosives, and metals]:  Holding times were verified by comparing sampling 
dates on the chain of custody (COC) form with the dates of analysis and/or 
extraction on the analytical data sheet.  The sample records documents were 
examined to determine if the samples had been properly preserved. 

• Gas chromatography (GC)/mass spectrometry (MS) Tune Check (VOCs, 
SVOCs):  The GC/MS system tunes were evaluated using standard compounds 
[bromofluorobenzene (BFB) for VOCs and decafluorotriphenylphosphine 
(DFTPP) for SVOCs].  The BFB and DFTPP mass intensity criteria must be met 
before analysis can begin.  The BFB and DFTPP tune acceptance criteria are 
provided in SW-846. The evaluation process involved the following steps: 

a. Verifying that the mass calibration was correct by reviewing the raw data. 

b. Verifying the data presented on each GC/MS tuning and mass calibration were 
compared with each mass listing submitted. 
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c. Verifying that a Mass Calibration Form was completed for each 12-hour 
period in which samples were analyzed. 

d. Verifying that the laboratory made no transcription errors. 

e. Verifying that the appropriate number of significant figures was reported. 

f. Verifying that analytical calculations were error free.  For example, the percent 
mass of m/z 443 relative to the mass of m/z 442 was calculated using the 
following equation: 

100
442m/zofabundancerelative
443m/zofabundancerelativeabundance% ×=

 
 

• Initial and Continuing Calibrations (VOCs, SVOCs, pesticides, PCBs, and 
explosives):  DoD QSM 4.1 requirements for satisfactory instrument calibration 
were established to verify that the instrument was capable of producing acceptable 
quantitative data prior to sample analysis.  The evaluation process involved the 
following: 

a. VOCs and SVOCs: 

i) Verifying that all response factors (RFs) and their mean were calculated 
accurately and the RFs of the system performance check compounds 
(SPCCs) met the method criteria requirement. 

ii) Verifying that relative standard deviations (RSDs) were calculated 
accurately and %RSDs of the calibration check compounds (CCCs) during 
initial calibration met the method requirements. 

iii) Verifying that percent differences (%Ds) of the CCCs during continuing 
calibration verifications were within the method requirements. 

b. Pesticides, PCBs (Aroclor-1016 and -1260), and explosives: verifying that the 
correlation coefficients were greater than 0.995. 

c. Checking the calculation of %RSD and verifying that all analytical method 
criteria were met. 

The continuing calibration demonstrated the satisfactory maintenance of the instrument on a 
day-to-day basis.  The evaluation process involved verifying the average RF and verifying 
the %Ds. 

1.2.1 DoD QSM 4.1 Requirements 
The DoD Environmental Quality Workshop (EDQW) has developed the manual “DoD 
Quality Systems Manual for Environmental Laboratories version 4.1” to provide baseline 
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requirements for the establishment and management of quality systems for environmental 
testing laboratories performing services for the Department of Defense.  The manual contains 
the minimum requirements DoD considers essential to ensure the generation of definitive 
environmental data of known quality, appropriate for intended uses. 

• Limit of Detection (LOD): An estimate of the minimum amount of a substance 
that an analytical process can reliably detect.  An LOD is analyte- and matrix-
specific and may be laboratory-dependent.  

• LOD (Clarification): The smallest amount or concentration of a substance that 
must be present in a sample in order to be detected at a high level of confidence 
(99%).  At the LOD, the false negative rate (Type II error) is 1%.  

• Determination and Verification of LOD (Requirement): A laboratory shall 
establish a detection limit (DL) using a scientifically valid and documented 
procedure for each suite of analyte-matrix-method, including surrogates.  The 
detection limit shall be used to determine the LOD for each analyte and matrix as 
well as for all preparatory and cleanup methods routinely used on samples, as 
follows:  

a. After each detection limit determination, the laboratory must immediately 
establish the LOD by spiking a quality system matrix at approximately two to 
three times the detection limit (for a single-analyte standard) or one to four 
times the detection limit (for a multi-analyte standard).  This spike 
concentration establishes the LOD.  It is specific to each combination of 
analyte, matrix, method (including sample preparation), and instrument 
configuration.  The LOD must be verified quarterly.  The following 
requirements apply to the initial detection limit/LOD determinations and to the 
quarterly LOD verifications. 

b. The apparent signal to noise ratio at the LOD must be at least three and the 
results must meet all method requirements for analyte identification (e.g., ion 
abundance, second-column confirmation, or pattern recognition.)  For data 
systems that do not provide a measure of noise, the signal produced by the 
verification sample must produce a result that is at least three standard 
deviations greater than the mean method blank concentrations.  

c. If a laboratory uses multiple instruments for a given method the LOD must be 
verified on each.  

d. If the LOD verification fails, then the laboratory must repeat the detection limit 
determination and LOD verification at a higher concentration or perform and 
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pass two consecutive LOD verifications at a higher concentration and set the 
LOD at the higher concentration.  

e. The laboratory shall maintain documentation for all detection limit 
determinations and LOD verifications. 

• Limits of Quantitation (LOQ): The minimum levels, concentrations, or 
quantities of a target variable (e.g., target analyte) that can be reported with a 
specified degree of confidence.  

• LOQ (Clarification): The lowest concentration that produces a quantitative result 
within specified limits of precision and bias.  For DoD projects, the LOQ shall be 
set at or above the concentration of the lowest initial calibration standard.  

• Establishment and Verification of LOQ (Requirement): For DoD projects, the 
LOQ must be set within the calibration range prior to sample analysis.  At a 
minimum, the LOQ must be verified quarterly.  The laboratory procedure for 
establishing the LOQ must empirically demonstrate precision and bias at the LOQ.  
The LOQ and associated precision and bias must meet client requirements and 
must be reported.  If the method is modified, precision and bias at the new LOQ 
must be demonstrated and reported.  

1.2.2 Data Reduction  
The data reduction process consisted of the following procedures: 

• Initial Calibration (metals):  Ensure initial calibrations demonstrated that the 
instrument was capable of acceptable performance at the beginning of an 
analytical run.  The evaluation process involved: 

a. Verifying that the instrument was calibrated daily and each time the instrument 
was set up. 

b. Verifying that at least three standards and a blank were used to generate initial 
calibration. 

c. Verifying that the correlation coefficients were greater than 0.995. 

• Continuing calibration verification (CCV):  Ensure CCV documented that the 
initial calibrations were still valid.  The evaluation process involved: 

a. Verifying that CCVs were conducted after every ten samples. 

b. Verifying that a CCV was conducted at the end of the analytical sequence. 

c. Verifying that the percent recoveries (% Rs) for the CCVs were within 90 to 
110%. 
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• Instrument Performance (pesticides): Pesticide data packages were evaluated to 
verify that the total percentage breakdown of either DDT or eldrin did not exceed 
15%. 

• Initial Calibration Verification (ICV): Initial calibration verifications were 
reviewed to verify that an ICV was prepared from a second source and that the 
recoveries were within acceptable ranges. 

• Interelement Check Standard (metals): The laboratory's interelement and 
background correction factors were evaluated by recalculation of one or more 
recoveries from the raw data and verifying that the recalculated values agreed with 
the laboratory report.  The following points were established: 

a. No interference was observed in the Interelement Check Standard A (ICSA) 
analysis, and 

b. 80 to 120% was observed for the Interelement Check Standard B (ICSB) 
analysis. 

• Blanks (VOCs, SVOCs, pesticides, PCBs, and explosives): Blank analytical 
results were assessed to determine the existence and magnitude of contamination 
problems.  The criteria for evaluation of blanks applied to any blank associated 
with the samples.  The evaluation process involved the following: 

a. Reviewing the results of all associated blanks, summary sheet, and raw data 
(chromatograms and quantitation reports), 

b. Verifying that the method blank analysis had been reported per matrix, per 
concentration level, for each instrument used to analyze samples, and for each 
extraction batch, and 

c. Verifying that there is a method blank present for each preparatory batch and 
that no target analyte was detected greater than one-half the reporting limit and 
greater than one-tenth the amount measured in any sample or greater than one-
tenth the regulatory limit, whichever is greater. 

• Blanks (metals): Blank analytical results were assessed to determine the existence 
and magnitude of contamination problems.  The criteria for evaluation of blanks 
applied to any blank associated with the samples.  If a problem with any blank 
existed, all data associated with the sample batch was evaluated to determine 
whether or not there was an inherent variability in the data for the sample batch, or 
if the problem was an isolated occurrence not affecting other data. 
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• Laboratory Control Sample (LCS): The LCS monitored overall performance of 
all steps in the analytical process, including sample preparation.  The evaluation 
included:  

a. Reviewing the summary form and verifying that the results were within the 
control limits, and 

b. Checking the raw data to verify recoveries reported on the summary form. 

• Internal Standard (VOCs and SVOCs): Internal standard performance was 
evaluated to determine whether the GC/MS sensitivity and response was stable 
during every run.  The evaluation involved the following: 

a. Checking raw data (i.e., chromatograms, quantitation lists etc.) to verify that 
recoveries reported on the internal standard area summary report were within 
acceptable limits, and 

b. Verifying that all retention times and internal standard areas were acceptable. 

• Surrogate Recovery (VOCs, SVOCs, pesticides, PCBs, and explosives):  
Surrogate recovery data were reviewed in accordance with DoD QSM 4.1 
specifications.  The evaluation involved the following: 

a. Checking raw data to verify the recoveries reported on the surrogate recovery 
summary form. 

b. Determining whether any two surrogates within a base/neutral or acid SVOC 
fraction, or one surrogate for a VOC fraction were out of specification. 

c. Determining whether the laboratory took appropriate corrective action when 
surrogate recoveries were outside of specification (e.g., evidence of re-purging, 
re-injection or re-extraction). 

d. Verifying that blanks did not exhibit surrogates outside the criteria. 

• Matrix Spike and Matrix Spike Duplicate (MS/MSD) [VOCs, SVOCs, 
pesticides, PCBs, and explosives]:  MS/MSD analytical results were reviewed in 
accordance with DoD QSM 4.1 specifications.  The evaluation process involved 
the following: 

a. Inspecting matrix spike/matrix spike duplicate results.   

b. Verifying transcriptions from raw data, and 

c. Verifying calculations. 

• Matrix Spike (metals):  The matrix spike analytical results were reviewed for 
conformance to LCG specifications.  The matrix spike recovery was verified by: 
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a. Reviewing the matrix spike recovery summary form to verify that the results 
were within specified limits. 

b. Checking the data and recalculating at least one %R using the following 
equation: 

%R = (SSR - SR) x 100 
    SA 

Where:  SSR = spiked sample result 
SR = sample result 

       SA = spike added 

• Matrix Duplicate (metals):  Matrix duplicate analytical results were reviewed for 
conformance to LCG specifications.  The evaluation process involved: 

a. Reviewing the summary form and verifying that the results fall within the 
control limits. 

b. Checking the raw data and recalculating one or more relative percent 
difference (RPD) using the following equation: 

RPD = S-D x 100 
S+D/2 

 Where:   S = first sample value (original) 
     D = second sample value (duplicate) 

c. Verifying that the field blank was not used for duplicate analysis. 

• Inductively Coupled Plasma (ICP) Serial Dilution (metals):  Serial dilution 
data were reviewed to determine whether significant physical or chemical 
interference’s existed due to the sample matrix. 

1.3 Documentation 
Shaw has prepared validation checklists for methods addressed in the LCG (VOCs, SVOCs, 
pesticides/PCBs, explosives, and metals).  The checklist and format has been reviewed and 
approved by the USACE Project Chemist.  The validation checklists are presented in 
Attachment A.  The validation qualification assignment table is provided in Attachment B. 
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Table 1-1  
ODA1 2010 Phase II RI Sample Summary Table 
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 Surface Soil Analytical Program for ODA1 
Trip Blank DA1qc-003-0001-TB 81613 QC NA NA 09/27/10 NA       1           
Trip Blank DA1qc-004-0001-TB 81613 QC NA NA 09/27/10 NA       1           
Trip Blank DA1qc-005-0001-TB 81613 QC NA NA 09/27/10 NA       1           
DA1ss-050 DA1ss-050m-0201-SO 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1             
  DA1ss-050m-0201-MS 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1             
  DA1ss-050m-0201-MD 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1             
  DA1ss-080m-0201-SO 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1             
DA1ss-051 DA1ss-051m-0201-SO 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1             
DA1ss-052 DA1ss-052m-0201-SO 81613 SS 0.0 1.0 09/27/10 Increment 1 1 1   1 1 1 1 1 
  DA1ss-052d-0201-SO 81613 SS 0.0 1.0 09/27/10 Discrete       1           
DA1ss-053 DA1ss-053m-0201-SO 82400 SS 0.0 1.0 11/10/10 Increment 1 1 1             
DA1ss-054 DA1ss-054m-0201-SO 82400 SS 0.0 1.0 11/10/10 Increment 1 1 1             
 Subsurface Soil Analytical Program for ODA1 
DA1sb-055 DA1sb-055m-0001-SO 81543 SB 4.0 8.0 09/22/10 Modified ISM 1 1               
  DA1sb-055m-0002-SO 81543 SB 8.0 12.0 09/22/10 Modified ISM 1 1               
  DA1sb-055m-0003-SO 81543 SB 12.0 16.0 09/22/10 Modified ISM 1 1               
DA1sb-056 DA1sb-056m-0001-SO 81543 SB 1.0 4.0 09/22/10 Modified ISM 1 1               
  DA1sb-056m-0002-SO 81543 SB 4.0 8.0 09/22/10 Modified ISM 1 1               
  DA1sb-056m-0003-SO 81543 SB 8.0 12.0 09/22/10 Modified ISM 1 1               
  DA1sb-056m-0004-SO 81543 SB 12.0 16.0 09/22/10 Modified ISM 1 1               
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Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 

 s   

Sample Top Bottom al  t  s
en um

 ts

Date Sampling et ve s  n

Location/Soil Sample ID SDG Matrix Depth Depth 

e

 M

al  i i s id de llaCollected Method os av om
 s  

Boring  (ft) (ft) L
A xp

l

hr V
O

C tic ni e

ex s B
s p

ya oe C rT E H C V
O

C

S P P C P

DA1sb-057 DA1sb-057m-0201-SO 81543 SB 1.0 4.0 09/23/10 Modified ISM 1 1               
  DA1sb-057m-0202-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               
  DA1sb-057m-0203-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-057m-0204-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-058 DA1sb-058m-0201-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               
  DA1sb-058m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-058m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-059 DA1sb-059d-0201-SO 81543 SB 5.0 8.0 09/23/10 Discrete       1           
  DA1sb-059m-0201-SO 81543 SB 5.0 8.0 09/23/10 Modified ISM 1 1 1   1 1 1 1 1 
  DA1sb-059m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-059m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
  DA1sb-081m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-060 DA1sb-060m-0201-SO 81543 SB 1.0 4.0 09/23/10 Modified ISM 1 1               
  DA1sb-060m-0202-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               
  DA1sb-060m-0203-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-060m-0204-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-061 DA1sb-061m-0201-SO 81543 SB 1.0 4.0 09/23/10 Modified ISM 1 1               
  DA1sb-061m-0202-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               
  DA1sb-061m-0203-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-061m-0204-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-062 DA1sb-062m-0201-SO 81543 SB 1.0 4.0 09/23/10 Modified ISM 1 1               
  DA1sb-062m-0202-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               



Phase II Remedial Investigation and Feasibility Study for RVAAP-03 Open 
Demolition Area #1 

Shaw Environmental & Infrastructure, Inc. 

 

Draft 
Version 2.0 
September 2013 

D-14 Contract No. W912QR-08-D-0013 
Delivery Order 0002 

Appendix D 
 

Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 
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  DA1sb-062m-0203-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-062m-0204-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-063  DA1sb-063m-0201-MD 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-063m-0201-MS 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-063m-0201-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-063m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-082m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-063m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1             1 
DA1sb-064 DA1sb-064d-0201-SO 81543 SB 4.0 8.0 09/23/10 Discrete       1           
  DA1sb-064m-0201-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1 1   1 1 1 1 1 
  DA1sb-064m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-064m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1             1 
DA1sb-065 DA1sb-065m-0201-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1               
  DA1sb-065m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-083m-0202-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1               
  DA1sb-065m-0203-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1               
DA1sb-066 DA1sb-066m-0201-SO 81543 SB 1.0 4.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-066m-0202-SO 81543 SB 4.0 8.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-066m-0203-SO 81543 SB 8.0 12.0 09/23/10 Modified ISM 1 1             1 
  DA1sb-066m-0204-SO 81543 SB 12.0 16.0 09/23/10 Modified ISM 1 1             1 
Trip Blank DA1qc-001-0001-TB 81613 QC NA NA 09/24/10 NA       1           
Trip Blank DA1qc-002-0001-TB 81613 QC NA NA 09/24/10 NA       1           
DA1sb-067 DA1sb-067d-0201-SO 81613 SB 2.0 4.0 09/24/10 Discrete       1           
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Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 
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 DA1sb-067 DA1sb-067d-0202-SO 81613 SB 4.0 8.0 09/24/10 Discrete       1           
  DA1sb-067d-0203-SO 81613 SB 8.0 12.0 09/24/10 Discrete       1           
  DA1sb-067d-0204-SO 81613 SB 12.0 16.0 09/24/10 Discrete       1           
  DA1sb-067m-0201-SO 81613 SB 2.0 4.0 09/24/10 Modified ISM 1 1               
  DA1sb-067m-0202-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1 1             
  DA1sb-067m-0203-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1               
  DA1sb-067m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1               
DA1sb-068 DA1sb-068d-0201-SO 81613 SB 1.0 4.0 09/24/10 Discrete       1           
  DA1sb-084d-0201-SO 81613 SB 1.0 4.0 09/24/10 Discrete       1           
  DA1sb-084m-0201-SO 81613 SB 1.0 4.0 09/24/10 Modified ISM 1 1     1 1 1 1 1 
  DA1sb-084m-0201-SOa 81613 SB 1.0 4.0 11/10/10 Modified ISM 1 1           1   
  DA1sb-068d-0202-SO 81613 SB 4.0 8.0 09/24/10 Discrete       1           
  DA1sb-068d-0203-SO 81613 SB 8.0 12.0 09/24/10 Discrete       1           
  DA1sb-068d-0204-SO 81613 SB 12.0 16.0 09/24/10 Discrete       1           
  DA1sb-068m-0201-SO 81613 SB 1.0 4.0 09/24/10 Modified ISM 1 1     1 1 1 1 1 
  DA1sb-068m-0202-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-068m-0203-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-068m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1             1 
DA1sb-069 DA1sb-069d-0201-SO 81613 SB 4.0 8.0 09/24/10 Discrete       1           
  DA1sb-069d-0202-SO 81613 SB 8.0 12.0 09/24/10 Discrete       1           
  DA1sb-069d-0203-SO 81613 SB 12.0 16.0 09/24/10 Discrete       1           
  DA1sb-069m-0201-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1     1 1 1 1 1 
  DA1sb-069m-0202-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1             1 
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Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 
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 DA1sb-069 DA1sb-069m-0203-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1             1 
DA1sb-070 DA1sb-070d-0201-MD 81613 SB 1.0 4.0 09/24/10 Discrete       1           
  DA1sb-070d-0201-MS 81613 SB 1.0 4.0 09/24/10 Discrete       1           
  DA1sb-070d-0201-SO 81613 SB 1.0 4.0 09/24/10 Discrete       1           
  DA1sb-070d-0202-SO 81613 SB 4.0 8.0 09/24/10 Discrete       1           
  DA1sb-070d-0203-SO 81613 SB 8.0 12.0 09/24/10 Discrete       1           
  DA1sb-070m-0201-MD 81613 SB 1.0 4.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-070m-0201-MS 81613 SB 1.0 4.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-070m-0201-SO 81613 SB 1.0 4.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-070m-0202-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-070m-0203-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1     1 1 1 1 1 
  DA1sb-070m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1             1 
  DA1sb-085d-0204-SO 81613 SB 12.0 16.0 09/24/10 Discrete       1           
  DA1sb-085m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1             1 
DA1sb-071 DA1sb-071d-0201-SO 81613 SB 4.0 8.0 09/24/10 Discrete       1           
  DA1sb-071m-0201-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1 1   1 1 1 1 1 
  DA1sb-071m-0202-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1               
  DA1sb-071m-0203-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1               
DA1sb-072 DA1sb-072m-0201-SO 81613 SB 2.0 4.0 09/24/10 Modified ISM 1 1 1   1         
  DA1sb-072m-0202-SO 81613 SB 4.0 8.0 09/24/10 Modified ISM 1 1               
  DA1sb-072m-0203-SO 81613 SB 8.0 12.0 09/24/10 Modified ISM 1 1               
  DA1sb-072m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1               
  DA1sb-086m-0204-SO 81613 SB 12.0 16.0 09/24/10 Modified ISM 1 1               
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Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 
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Trip Blank DA1qc-006-0001-TB 82400 QC NA NA 11/10/10 NA       1           
DA1sb-073 DA1sb-073d-0201-SO 82400 SB 1.0 4.0 11/10/10 Discrete       1           
  DA1sb-073m-0201-SO 82400 SB 1.0 4.0 11/10/10 Modified ISM 1 1   1 1 1 1 1   
  DA1sb-073m-0202-SO 82400 SB 4.0 8.0 11/10/10 Modified ISM 1 1               
  DA1sb-073m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
  DA1sb-073m-0204-SO 82400 SB 12.0 16.0 11/10/10 Modified ISM 1 1               
DA1sb-074 DA1sb-074d-0203-SO 82400 SB 8.0 12.0 11/10/10 Discrete       1           
  DA1sb-074m-0201-SO 82400 SB 1.0 4.0 11/10/10 Modified ISM 1 1               
  DA1sb-074m-0202-SO 82400 SB 4.0 8.0 11/10/10 Modified ISM 1 1   1 1 1 1 1 1 
  DA1sb-074m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
  DA1sb-074m-0204-SO 82400 SB 12.0 16.0 11/10/10 Modified ISM 1 1               
DA1sb-075 DA1sb-075m-0201-SO 82400 SB 1.0 4.0 11/10/10 Modified ISM 1 1               
  DA1sb-075m-0202-SO 82400 SB 4.0 8.0 11/10/10 Modified ISM 1 1               
  DA1sb-075m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
  DA1sb-075m-0204-SO 82400 SB 12.0 16.0 11/10/10 Modified ISM 1 1               
DA1sb-076 DA1sb-076m-0201-SO 82400 SB 1.0 4.0 11/10/10 Modified ISM 1 1               
  DA1sb-076m-0202-SO 82400 SB 4.0 8.0 11/10/10 Modified ISM 1 1               
  DA1sb-076m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
DA1sb-077 DA1sb-077m-0201-SO 82400 SB 1.0 4.0 11/10/10 Modified ISM 1 1               
  DA1sb-077m-0202-SO 82400 SB 4.0 8.0 11/10/10 Modified ISM 1 1               
  DA1sb-077m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
  DA1sb-077m-0204-SO 82400 SB 12.0 16.0 11/10/10 Modified ISM 1 1               
Trip Blank DA1qc-007-0001-TB 82400 QC NA NA 11/11/10 NA       1           
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Table 1-1 (continued)  
ODA1 2010 Phase II RI Sample Summary Table 
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  DA1sb-088m-0203-SO 82400 SB 8.0 12.0 11/10/10 Modified ISM 1 1               
 Analytical Program for ODA1 Equipment Rinsate Blanks  
Surface Soil DA1QC-001-0001-ER 81613 GW NA NA 09/27/10 NA 1 1 1 1 1 1 1 1 1 
Surface Soil DA1QC-002-0001-ER 81613 GW NA NA 09/27/10 NA 1 1 1 1 1 1 1 1 1 
Subsurface Soil DA1QC-003-0001-ER 82400 GW NA NA 11/10/10 NA 1 1 1 1 1 1 1 1 1 
 
Color Coding: Note(s): 
 AOC – area of concern. 

Primary ISM Sample DA1 - Open Demolition Area # 1 AOC. 
Field (Blind) Duplicate Samples ft – feet. 
Primary Discrete Sample ISM – incremental sampling method. 
QA Samples MS/MSD – matrix spike/matrix spike duplicate. 

NA – Not Applicable. MS/MSD and MS/MSD Sample Pairs 
PCBs – polychlorinated biphenyls.  
QA – quality assurance. Matrix Types: 
SDG – sample delivery group.  
SVOCs – semivolatile organic compounds. AQ - aqueous TAL – Target Analyte List. GW – groundwater VOCs – volatile organic compounds. 

QC – quality control  
SB –subsurface  soil 
SO –soil 

 

SS – surface soil 
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2.0 DATA VALIDATION RESULTS 

The data validation process described in Section 1.0 was completed on all analytical data 
provided by CT Laboratories.  Attachment A presents the data validation documentation for 
all environmental and quality control (QC) samples collected at ODA1 during the Phase II 
RI.  The reason codes for qualification are presented in Attachment B.  The following 
subsections summarize validation qualifiers and significant findings from the data validation 
process. 

2.1 Validation Qualifiers 
Table 2-1 summarizes the validation qualifiers for VOCs and SVOCs by USEPA SW-846 
methods 8260B and 8270C, respectively.  Both methods utilize GC/MS. 

Table 2-1  
Validation Qualifiers for VOC Method 8260B and SVOC Method 8270C 

Flag Flagging Criteria 

J Any of the following: 
• Matrix spike (MS) recovery outside allowable limit 
• Matrix spike duplicate (MSD) recovery outside allowable limit 
• Sample result between detection limit (DL) and level of quantitation (LOQ) 

Or NOT fulfilling any of the following: 
• Continuing calibration validation (CCV) response factor (RF) criteria for system 

performance check compounds (SPCCs)  
• CCV % difference/drift for all analytes and surrogates  
• Internal standard validation criteria  
• Laboratory control sample (LCS) recovery  
• Surrogate recovery 

B Method blank contamination 

U Non-detects 

N Non-target analyte 

Flagging not 
appropriate 

NOT fulfilling any of the following: 
• Tuning criteria  
• DDT breakdown requirement 
• Normal responses for benzidine and pentachlorophenol 
• Initial calibration requirements  
• Second source/initial calibration validation (ICV) requirements 
• Relative retention time requirements 
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Table 2-2 summarizes the validation qualifiers for organochlorine pesticides and PCBs by 
USEPA SW-846 methods 8081B and 8082, respectively.  Both methods utilize GC. 

Table 2-2  
Validation Qualifiers for Organochlorine Pesticide Moethod 8081B and PCB Method 8082 

Flag Flagging Criteria 

J Any of the following: 
• Results between primary and secondary column relative percent difference 

(RPD) < 40% 
• MS recovery/recoveries outside allowable limit 
• MSD recovery/recoveries outside allowable limit 
• Sample result between DL and LOQ 

Or NOT fulfilling any of the following: 
• CCV requirement 
• LCS recovery/recoveries  
• Surrogate recovery/recoveries 

B Method blank contamination 

U Non-detects 

N Non-target analyte 

Flagging not 
appropriate 

NOT fulfilling any of the following: 
• DDT/Endrin breakdown requirement 
• Initial calibration requirements 
• ICV requirements 

 
 
Table 2-3 summarizes the validation qualifiers for nitroaromatics, nitramines, and nitrate 
esters by USEPA SW-846 method 8330B.  This method utilizes high performance liquid 
chromatography (HPLC). 
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Table 2-3  
Validation Qualifiers for Explosives (Nitroaromatics, Nitramines, and Nitrate Esters) Method 
8330B 

Flag Flagging Criteria 

J Any of the following: 
• Results between primary and secondary column RPD < 40% 
• MS recovery/recoveries outside allowable limit 
• MSD recovery/recoveries outside allowable limit 
• Sample result between DL and LOQ  
• Soil sample triplicate relative standard deviation (RSD) < 20% 

Or NOT fulfilling any of the following: 
• CCV requirements 
• LCS recovery/recoveries 

B Method blank contamination 

U Non-detects 

N Non-target analyte 

Flagging not NOT fulfilling any of the following: 
appropriate • DDT/Endrin breakdown requirement 

• Initial calibration requirements 
• ICV requirements 

 
 
Table 2-4 summarizes the validation qualifiers for metals by USEPA SW-846 method 
6010C.  This method utilizes inductively coupled plasma-atomic emission spectrometry. 
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Table 2-4  
Validation Qualifiers for Metals Method 6010C 

Flag Flagging Criteria 

J Any of the following: 
• MS recovery/recoveries outside allowable limit 
• MSD recovery/recoveries outside allowable limit 
• Sample result between DL and LOQ  
•  Post digestion spike recovery outside the allowable limit. 
• Graphite furnace recovery test (when applicable) not fulfilling the requirement 

Or NOT fulfilling any of the following: 
• CCV requirement 
• Interference check standard/solution requirement 
• LCS recovery/recoveries 

B Method blank contamination 

U Non-detects 

N Non-target analyte 

Flagging not 
appropriate 

NOT fulfilling any of the following: 
• Low level calibration check standard 
• Initial calibration requirements 
• ICV requirements 

 
 
2.2 Volatiles 
The data validation indicated that all sample data groups (SDGs) were complete (e.g., 
required data elements were reported) and all analyses were in compliance with SW-846 
Method 8260B and DoD QSM 4.1 requirements.  Data validation findings include the 
following: 

• SDG 81613:    

a. The RPD between the matrix spike (MS) and the matrix spike duplicate 
(MSD) for sample DA1SB-070D-0201-SO (#852294) for 2-butanone, 2-
hexanone, and acetone were 36%, 36% and 37%, respectively, and were above 
the allowable limit of 30%.  These compounds were not detected in the parent 
sample and therefore the data were not qualified. 

b.  The method blank #856016 yielded a surrogate recovery for 
bromofluorobenzene of 121%, which is and just above the allowable range of 
75-120%.  Since the recovery was less 1% over the allowable range it can be 
considered as a marginal error and therefore, no qualifier was added. 
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• SDG 81543: No QC outlier to be reported. 

• SDG 82400:   

a. Acetone was detected in the initial calibration blank (ICB) and the method 
blank.  Associated samples (DA1SB-073D-0201-SO and DA1SB-074D-0203-
SO) were reanalyzed to confirm the presence of acetone and the original 
analysis as reported.  The results were between the MDL and LOD and the 
associated samples were qualified as non detects. 

b. The Continuing Calibration Verification 1 (CCV1) analyzed on November 11, 
2010 had a low recovery (27% deviation) which was beyond the allowable 
limit of 20%.  The data for this compound was qualified with a “J” flag for the 
associated samples which are both trip blanks (DA1QC-007-0001-TB and 
DA1QC-006-0001-TB). 

2.3 Semi-Volatiles 

Validation of the SVOC data indicated that the SDGs were complete (e.g., required data 
elements were reported) and all analyses were in compliance with SW-846 Method 8270C 
and DoD QSM 4.1 requirements with the following exceptions: 

• SDG 81613: 

a. The continuing calibration verification 1CCV13 analyzed on October 4, 2010 
had a low recovery for 3,3’-dichlorobenzidine (22% low) which was beyond 
the allowable limit of 20%.  Data for this compound was qualified with a “J” 
in the associated samples. 

b. LCS 851609 had a high recovery of 3,3’-dichlorobenzidine. The recovery was 
confirmed by repeat analysis and the data for this compound was qualified 
with a “J” in the associated samples.  

c. The MS and MSD recoveries and RPDs were all within the QC limits. 

d. Continuing calibration verification 2CCV30 analyzed on October 19, 2010 had 
a recovery outside of specified criteria for benzoic acid (32.6% high). The data 
was not qualified since no analyte was detected. 

e. Samples DA1SB-070M-0203-SO, DA1SB-071M-0201-SO, and DA1SB-
072M-0201-SO had low surrogate recoveries for 2,4,6-Tribromophenol. These 
low surrogate recoveries were confirmed by reanalysis.   Since only one acid 
surrogate recovery was low, and the LCS acid fraction recoveries were within 
limits, using professional judgment, no qualifiers were assigned.  
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• SDG 82400: Continuing calibration verification 1CCV40 analyzed on November 
18, 2010 has high recovery for hexachloropropene (%D 24.1) and was outside the 
allowable limit of 20%.  This compound was not detected in the samples and the 
data was not qualified. 

• SDG 81543: No QC outliers. 

2.4 PCBs 

Validation of PCB data indicated that all SDGs were complete (e.g., required data elements 
were reported) and all analyses were in compliance with SW-846 Method 8082 and DoD 
QSM 4.1 requirements.  There were no QC outliers. 

2.5 Pesticides 

Validation of pesticide data indicated that all SDGs were complete (e.g., required data 
elements were reported) and all analyses were in compliance with SW-846 Method 8081B 
and DoD QSM 4.1 requirements.  The data validation findings are follows: 

• SDG 81613:  

f. 4,4’-DDT was detected in the method blank 852473 at a concentration of 0.02 
ug/L.  This compound was not detected in the associated sample and no 
qualifier was assigned. 

g. Method blank 852916 had a low TCMX surrogate recovery, which was 
confirmed by repeat analysis.  Ending toxaphene/chlordane CCV 016 analyzed 
on November 11, 2010 had a low decachlorobiphenyl surrogate response.  
Toxaphene and technical chlordane were not detected in the associated 
samples. 

h. The following compounds were qualified with a “J” because concentrations 
differ  more than 40% between channels A and  B:  

i) DA1SB-068M-0201-SO heptachlor, endosulfan II;  

ii) DA1SB-069M-0201-SO heptachlor; 

iii) DA1SB-070M-0203-SO heptachlor, gamma-chlordane;  

iv) DA1SB-071M-0201-SO  heptachlor, gamma-chlordane; and 

v) DA1QC-001-0001-ER methoxychlor. 

• SDG 82400: In sample DA1QC-0003-0001-ER (#871058) the Lindane result was 
qualified with a “J” because the concentration differed more than 40% between 
channels A and B. 
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• SDG 81543:  

i. The matrix spike associated with sample DA1SB-059M-0201-SO (#851528) 
had a low surrogate recovery for 2,4,5,6-tetrachloro-m-xylene, which was 
confirmed by reanalysis.  The surrogate was qualified with an “J.” 

j. For sample DA1SB-064M-0201-SO (#851529) , 4,4’-DDE, endosulfan II, and 
delta-BHC were qualified with a “J” because the concentrations differed more 
than 40% between channels A and B.  

k. The MS and/or MSD associated with sample DA1QC-059M-0201-SO 
(#851528) had low recoveries of endrin aldehyde and endrin ketone, which 
were confirmed by repeat analysis.  These compounds were qualified with an 
“J” in the parent sample. 

2.6 Explosives 

Data validation for explosives indicated that all SDGs were complete (e.g., required data 
elements were reported) and all analyses were performed following SW-846 Method 8330B 
and DoD QSM 4.1 requirements.  No QC outliers were identified for SDGs 81643 and 
82400.  Data verification findings for SDG 81613 include the following: 

• The surrogate recovery in the MS sample DA1QC-002-0001-ER (#852564) had 
high failing surrogates in the primary analysis.  In the confirmation analysis, all 
surrogates were within normal range.  This is due to interference with surrogate 
analysis by the sample matrix on the primary column.  The interfering contaminant 
elutes at a different time on the confirmation column.  All samples had a lot of 
miscellaneous peaks and baseline disturbances on both column analyses.  The 
surrogate was reported from the primary analysis and qualified with a “J” flag. 

• There was no MS or MSD recovery for 4-amino-2,6-dinitrotoluene (4-AM-26-
DNT) because the 2,4,6-trinitrotoluene (246-TNT) was so large that it masked the 
4-AM-26-DNT peak.  The nitroglycerin (NG) recovery was also very high 
because of interference in channel B from the large 246-TNT peak.  Confirmation 
analysis of the MS and MSD showed that both the 4-AM-26-DNT and 
nitroglycerine peaks had passing recoveries when the 246-TNT peak was not 
causing interference with them.  Data was reported from the primary analysis and 
the parent sample was qualified with a “J” flag for 4-AM-26-DNT.  
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2.7 Metals 

Data validation of metals indicated that all SDGs were complete (e.g., all required data 
elements were reported) and all analyses were performed following SW-846 Method 6010C 
and DoD QSM 4.1 requirements.  Data validation findings include the following: 

2.7.1 SDG 81613 

Barium was detected in the calibration blank (ICB #860519); but the affected sample results 
were greater than 10 times the amount present in this blank, so the samples were not 
reanalyzed.  No qualification was needed, since the results were greater than 5 times the 
amount present in the associated blank. 

Magnesium was detected above the LOD, and aluminum, barium, calcium, and iron were 
detected above ½ of the RL in the MB (#858603).  The results for these elements in the 
associated samples were all greater than 10 times the MB results; therefore, the associated 
sample data was not qualified.  

Barium was detected above the LOD in three calibration blanks (CCB #s 860524, 860528, 
and 860530); but the sample results were greater than 10 times the amount present in the 
blanks, so the samples were not reanalyzed.  The sample results for this element were not 
qualified. 

Aluminum and barium were detected above the LOD in the calibration blank (CCB 
#860532); but the sample results were greater than 10 times the amount present in this blank, 
so the samples were not reanalyzed again.  The associated aluminum and barium sample 
results were not qualified. 

Aluminum, barium, calcium, chromium, iron, magnesium, and nickel were detected above 
the LOD in the calibration blank (ICB #863780); but the sample results were greater than 10 
times the amount present in this blank for these elements, so the samples were not 
reanalyzed.  The sample result for these seven elements was not qualified. 

Serial Dilution #860525 failed (greater than 10% RPD) for silver, aluminum, arsenic, 
barium, calcium, cadmium, cobalt, chromium, copper, magnesium, manganese, nickel, lead, 
thallium, and zinc.  Arsenic, cadmium, and thallium were not applicable to the Serial 
Dilution test because the parent sample (#852338, sample from another SDG) results for 
these elements were not greater than 50 times the LOQ. 

A PDS (#860526) was analyzed on this sample.  The elements with failing PDS recoveries 
were qualified with an “J” flag in the parent sample. 
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Barium and magnesium were detected above the LOD in the calibration blank (CCB 
#863787); but the sample results were greater than 10 times the amount present in this blank 
for these elements, so the samples were not reanalyzed.  The sample result for these two 
elements was not qualified. 

The samples were analyzed at two different dilutions to reduce matrix interferences and to obtain the 
results for some of the target elements within the calibration range of the instrument.  Silver, 
cadmium, selenium, and antimony were not detected in some samples. 

Aluminum and magnesium were detected above the calibration blank (ICB #863231); but the 
affected sample result was greater than 10 times the amount present in this blank, so the sample was 
not reanalyzed.  The sample result for these elements was not qualified. 

Serial Dilution #863235 failed (greater than 10% RPD) for arsenic, beryllium, calcium, cadmium, 
cobalt, chromium, copper, magnesium, nickel, lead, thallium, vanadium, and zinc.  Arsenic, 
cadmium, beryllium, and thallium were not applicable to the Serial Dilution test because the parent 
sample (#852380) results for these elements were not greater than 50 times the LOQ.  A PDS 
(#862236) was analyzed on this sample.  The elements with failing PDS recoveries were qualified 
with a “J” flag in the parent sample. 

The MS and/or MSD for sample DA1SB-070M-0201-SO (#852380) failed for arsenic, cadmium, 
cobalt, chromium, nickel, thallium, vanadium, zinc, selenium, antimony, iron, silver, aluminum, and 
manganese.  These matrix spikes were also analyzed at a dilution.  The PDS had acceptable 
recoveries for arsenic, antimony, silver, and aluminum.  Those elements with acceptable recoveries 
were reported without qualification in the parent sample.  The elements with failing PDS recoveries 
and applicable Serial Dilution test failures were qualified with a “J” flag in the parent sample. 

The Duplicate (DUP) results for sample DA1SB-070M-0201-SO (#852380) were not applicable for 
selenium and antimony because their results were not greater than 5 times the LOQ in the parent 
sample.  A MSD was analyzed to demonstrate precision. However, the Ravenna Facility Wide 
Sampling and Analysis Plan suggests using + RL criteria.  The difference between the original and 
duplicate analysis was less than the reporting limit.  Subsequently, no qualifier was assigned (fulfills 
the Ravenna Facility Wide Sampling and Analysis Plan criteria). 

The DUP result for sample DA1SB-070M-0201-SO (#852380) failed RPD limits for cadmium.  The 
parent sample result for this element was qualified with a “J” flag. 

Thallium was detected above the LOD in the MB (#860784).  The results for this element in the 
associated samples were all greater than 10 times the MB result; therefore, the sample data was not 
qualified because of the MB contamination. 

Barium and thallium were detected above the LOD in the calibration blank (CCB #863238); but the 
sample results were greater than 10 times the amount present in this blank for these elements, so the 
samples were not reanalyzed.  The sample results for these two elements were not qualified. 
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Barium was detected above the LOD in the calibration blank (CCB #863240); but the sample results 
were greater than 10 times the amount present in this blank for this element, so the samples were not 
reanalyzed.  The sample results for this element were not qualified. 

Thallium was detected above the LOD in the calibration blank (CCB #863242); but the sample 
results were greater than 10 times the amount present in this blank for this element, so the samples 
were not reanalyzed.  The sample results for this element were not qualified. 

The samples were analyzed at a dilution to reduce matrix interferences and to obtain the results for 
some of the target elements within the calibration range of the instrument.  Silver, cadmium, 
selenium, and antimony were not detected in some samples. 

Serial Dilution # 864142 failed (greater than 10% RPD) for sodium and potassium, but was not 
applicable because the sample results were not greater than 50 times the LOQ for these elements.  A 
PDS (#864143) was analyzed and had acceptable recoveries for these elements. 

The MS and/or MSD for sample DA1SB-070MN-0201-SO (#852380) failed for sodium and 
potassium.  A PDS (# 864143) had acceptable recoveries for sodium and potassium.  These sodium 
and potassium were reported without qualification the parent sample. 

2.7.2 SDG 81543 

Selenium was detected above the LOD, and barium, calcium, magnesium, and vanadium 
were detected above ½ of the RL in the MB (#855985).  The results for barium, calcium, 
magnesium, and vanadium in the associated samples were all greater than 5 times the MB 
results; therefore, the sample data was not qualified because of the MB contamination.  The 
results for selenium were less than 5 times the MB contamination and qualified as non-
detects at the reported concentration.  Associated sample detections that are reported as 
estimated concentrations below the RL are qualified as non-detects at the RL.  There were no 
selenium detections greater than 5 time the levels in the method blank in any of the 
associated samples. 

Serial Dilution # 860049 failed (greater than 10% RPD) for barium, beryllium, calcium, 
cobalt, chromium, copper, magnesium, nickel, lead, thallium, vanadium, and zinc.  Beryllium 
and thallium were not applicable to the Serial Dilution test because the parent sample 
(#851518) results for these elements were not greater than 50 times the LOQ.  Three Post 
Digestion Spikes (PDS #’s 860050, 863292, and 863449) were analyzed on this sample.  The 
PDS results were acceptable. 

The MS and/or MSD for sample DA1SB-055M-0001-SO (#851518) failed for cobalt, 
chromium, copper, magnesium, thallium, zinc, cadmium, iron, manganese, selenium, 
aluminum, and antimony.  The first PDS (#860050) analyzed had an acceptable recovery for 
antimony.  The second PDS (#863292) analyzed had acceptable recoveries for magnesium 
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and thallium.  The third PDS (#863449) analyzed had acceptable recoveries for cadmium, 
cobalt, chromium, copper, and zinc.  The Serial Dilution (#860049) analyzed had an 
acceptable result for aluminum, iron, and manganese.  These elements were reported without 
qualification in the parent sample.  Calcium had a failing PDS recovery on sample DA1SB-
055M-0001-SO (#851518).  The Serial Dilution test failed for this element.  Although the 
MS and MSD recoveries met the acceptance criteria, this element was qualified with a “J” 
flag in the parent sample. 

Aluminum and vanadium were detected above the LOD in the calibration blank (CCB 
#860052); but the affected sample result was greater than 10 times the amount present in this 
blank, so the sample was not reanalyzed.  The sample result for these elements was not 
qualified. 

Aluminum, iron, magnesium, and vanadium were detected above the LOD in the calibration 
blank (ICB #862490); but the sample results were greater than 10 times the amount present 
in this blank for these elements, so the samples were not reanalyzed.  The sample results for 
these four elements were not qualified. 

Barium was detected above the calibration blank (CCB #862497); but the affected sample 
results were greater than 10 times the amount present in this blank, so the samples were not 
reanalyzed. The sample results for this element were not qualified. 

Barium and thallium were detected above the LOD in the calibration blank (CCB #864030).  
Only a QC sample (PDS #863292) was bracketed by this calibration blank; therefore, it was 
reported without qualification. 

Thallium was detected above the LOD in the calibration blank (CCB #863188); but the 
samples on this run were not affected by this blank contamination. 

Serial Dilution # 860906 failed (greater than 10% RPD) for potassium.  A PDS (#860907) 
was analyzed and had an acceptable result. 

Aluminum and lead were detected above the LOD in the calibration blank (CCB #860029); 
but the affected sample results were greater than 10 times the amount present in this blank, 
so the samples were not reanalyzed.  The sample results for these elements were not 
qualified. 

Barium and vanadium were detected above the LOD, and aluminum, calcium, and 
magnesium were detected above ½ of the RL in the MB (#857031).  The results for these 
elements in the associated samples were all greater than 10 times the MB results; therefore, 
the sample data was not qualified because of the MB contamination. 



Phase II Remedial Investigation and Feasibility Study 
for RVAAP-03 Open Demolition Area #1 

Shaw Environmental & Infrastructure, Inc. 

 

Draft 
Version 2.0 
September 2013 

D-30 Contract No. W912QR-08-D-0013 
Delivery Order 0002 

Appendix D 
 

Aluminum and manganese were detected above the LOD in the calibration blank (CCB 
#860031); but the affected sample results were greater than 10 times the amount present in 
this blank, so the samples were not reanalyzed.  The sample results for these elements were 
not qualified. 

Aluminum and magnesium were detected above the LOD in the calibration blank (CCB 
#860034); but the affected sample results were greater than 10 times the amount present in 
this blank, so the samples were not reanalyzed.  The sample results for these elements were 
not qualified. 

Silver and vanadium were detected above the LOD in the calibration blank (CCB #860037); 
but the affected sample results were greater than 10 times the amount present in this blank, 
so the samples were not reanalyzed.  The sample results for these elements were not 
qualified. 

Serial Dilution #860032 failed (greater than 10% RPD) for aluminum, arsenic, barium, 
beryllium, calcium, cobalt, chromium, copper, iron, magnesium, manganese, nickel, lead, 
thallium, vanadium, and zinc. 

Arsenic and thallium were not applicable to the Serial Dilution test because the parent 
sample (#851881) results for these elements were not greater than 50 times the LOQ.  Two 
Post Digestion Spikes (PDS #’s 860035 and 863473) were analyzed on this sample. 

The MS and/or MSD for sample DA1SB-063M-0201-SO (#851881) failed for aluminum, 
calcium, cobalt, chromium, copper, iron, magnesium, manganese, thallium, zinc, cadmium, 
selenium, and antimony.  The first PDS (#860035) analyzed had an acceptable recovery for 
antimony.  The second PDS (#863473) analyzed had acceptable recoveries for aluminum, 
calcium, magnesium, and manganese.  Those elements with acceptable recoveries were 
reported without qualification in the parent sample.  The elements with failing recoveries 
(i.e., Cd, Co, Cr, Cu, Fe, Tl and Zn) were qualified with a “J” flag in the parent sample. 

Nickel and vanadium had failing PDS recoveries on sample DA1SB-063M-0201-SO 
(#851881).  The Serial Dilution test failed for these elements.  Although the MS and MSD 
recoveries met the acceptance criteria, these elements were qualified with a “J” flag in the 
parent sample. 

The Duplicate (DUP) result for sample DA1SB-063M-0201-SO (#851881) was not 
applicable for selenium because its result was not greater than 5 times the LOQ in the parent 
sample.  A MSDS was analyzed to demonstrate precision. 
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The samples were analyzed at two different dilutions to reduce matrix interferences and to 
obtain the results for some of the target elements within the calibration range of the 
instrument.  Silver, cadmium, arsenic, selenium, and antimony were not detected in some 
samples.  No qualifier was assigned. 

Aluminum was detected above the LOD in the calibration blank (ICB #863192).  Only a QC 
sample (PDS #863473) was bracketed by this calibration blank; therefore, it was reported 
without qualification. 

Serial Dilution #860950 failed (greater than 10% RPD) for sodium and potassium.  Sodium 
and potassium were not applicable to the Serial Dilution test because the parent sample 
(#851881) results for these elements were not greater than 50 times the LOQ.  There was a 
PDS (#860953) analyzed on this sample with acceptable results for these elements. 

Barium was detected above the calibration blank (ICB #860519); but the affected sample 
results were greater than 10 times the amount present in this blank, so the samples were not 
reanalyzed.  The sample results for this element were not qualified. 

Magnesium was detected above the LOD, and aluminum, barium, calcium, and iron were 
detected above ½ of the RL in the MB (#858603).  The results for these elements in the 
associated samples were all greater than 5 times the MB results; therefore, the sample data 
was not qualified because of the MB contamination. 

Barium was detected above the LOD in three calibration blanks (CCB #s 860524, 860528, 
and 860530); but the sample results were greater than 10 times the amount present in the 
blanks, so the samples were not reanalyzed.  The sample results for this element were not 
qualified. 

Aluminum and barium were detected above the LOD in the calibration blank (CCB 
#860532); but the sample results were greater than 10 times the amount present in this blank, 
so the samples were not reanalyzed again.  The sample results for these two elements were 
not qualified. 

Aluminum, barium, calcium, chromium, iron, magnesium, and nickel were detected above 
the LOD in the calibration blank (ICB #863780); but the sample results were greater than 10 
times the amount present in this blank for these elements, so the samples were not 
reanalyzed.  The sample result for these seven elements was not qualified. 

Barium and magnesium were detected above the LOD in the calibration blank (CCB 
#863787); but the sample results were greater than 10 times the amount present in this blank 
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for these elements, so the samples were not reanalyzed.  The sample result for these two 
elements was not qualified. 

Aluminum, barium, calcium, iron, magnesium, manganese, nickel, and vanadium were 
detected above ½ of the RL in the MB (#855271).  The results for these elements in the 
associated samples were all greater than 10 times the MB results; therefore, the sample data 
was not qualified because of the MB contamination. 

Magnesium and vanadium were detected above the LOD in the calibration blank (ICB 
#862499).  Only a QC sample (PDS #862503) was bracketed by this calibration blank for 
magnesium and vanadium; therefore, it was reported without qualification. 

Selenium and thallium were detected above the LOD in the calibration blank (CCB 
#863227).  Only a QC sample (PDS #863445) was bracketed by this calibration blank; 
therefore, it was reported without qualification. 

Thallium was detected above the LOD in the calibration blank (CCB #863229).  Only a QC 
sample (PDS #863445) was bracketed by this calibration blank; therefore, it was reported 
without qualification. 

2.7.3 SDG 82400 
Barium and magnesium were detected above the LOD in the calibration blank (ICB 
#874836) that was analyzed prior to the sample analysis.  No affected sample results were 
bracketed by this calibration blank. 

Barium and vanadium were detected above the LOD in the calibration blank (CCB 
#874820).  Only preparatory QC samples were bracketed by this blank and their results were 
either 10 times greater than the CCB result or less than the LOD.  The data were reported 
without qualification. 

Calcium, copper, and magnesium were detected above the LOD in the calibration blank 
(CCB #874825).  These elements were all less than the LOD in the affected sample 
(#871058).  Subsequently, the data were qualified as non-detects at the reporting limit. 

Silver was not applicable to the Serial Dilution (L) test because the parent sample DA1SB-
074M-0202-SO (#871058) result for this element was not greater than 50 times the LOQ.  A 
Post Digestion Spike (PDS #874823) was analyzed and had a failing recovery for silver.  
This element was qualified with a “J” flag in the parent sample. 

Barium and magnesium were detected above the LOD in the calibration blank (ICB 
#874885).  The associated sample results were greater than 10 times the amount present in 
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the blank and the samples were not reanalyzed.  The sample results for these two elements 
were not qualified. 

The Continuing Calibration Validation (CCV) #875742 failed high for cadmium, copper, and 
thallium, while CCV #875744 failed for silver, cadmium, copper, antimony, thallium, and 
cobalt.  The associated sample DA1SB-074M-0202-SO (# 871039) was reanalyzed for these 
elements. 

Barium, chromium, and manganese were detected above the LOD in the calibration blank 
(CCB #874261).  The associated sample results were greater than 10 times the amount 
present in the blank and the samples were not reanalyzed.  The sample results for these three 
elements were not qualified. 

Barium, chromium, aluminum, and manganese were detected above the LOD in the 
calibration blank (CCB #874263).  The associated sample results were greater than 10 times 
the amount present in the blank and the samples were not reanalyzed.  The sample results for 
these four elements were not qualified. 

Barium, vanadium, and manganese were detected above the LOD in the calibration blank 
(CCB #874898).  The associated sample results were greater than 10 times the amount 
present in the blank and the samples were not reanalyzed.  The sample results for these three 
elements were not qualified. 

Selenium and vanadium were detected above the LOD in the calibration blank (CCB 
#875743).  The affected sample result DA1SB-074M-0202-SO (#871039) was less than the 
LOD for selenium and greater than ten times the amount present in the blank for vanadium; 
therefore, these elements were not reanalyzed.  The selenium result was reported without 
qualification, while the vanadium result was reported without qualification. 

Vanadium was detected above the LOD in the calibration blank (CCB #874905).  The 
affected sample result DA1SB-074M-0202-SO (#871039) was greater than 10 times the 
amount present in the blank, so the sample was not reanalyzed.  The sample result for this 
element was not qualified. 

Silver was detected above the LOD, and aluminum, barium, calcium, iron, magnesium, and 
manganese were detected above ½ the Reporting Limit (RL) in the Method Blank (MB 
#872318). 

The associated sample results for aluminum, barium, calcium, iron, magnesium, and 
manganese were all greater than 10 times the MB results.  The sample data was not qualified 
for the MB contamination for these elements.  The associated sample results less than the 
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LOD or greater than 10 times the MB contamination for silver were reported without 
qualification.  Sample results greater than the LOD but less than ten times MB result were 
reported as non-detects. 

The Serial Dilution #874895 failed (greater than 10% RPD) for silver, aluminum, cadmium, 
cobalt, chromium, copper, iron, nickel, lead, antimony, and zinc.  Silver, cadmium, copper, 
and antimony were not applicable to the Serial Dilution test because the parent sample 
DA1SB-073M-0201-SO (#871026) results for these elements were not greater than 50 times 
the LOQ.  A PDS (#874896) was analyzed with an acceptable recovery for cadmium and 
iron and failing recoveries for silver, aluminum, cobalt, chromium, copper, nickel, lead, 
antimony, and zinc.  Those elements with acceptable recoveries were reported without 
qualification in the parent sample.  The elements with failing recoveries were qualified with 
an “J” flag in the parent sample. 

The MS and MSD for sample DA1SB-073M-0201-SO (#871026) failed for aluminum, 
chromium, iron, lead, antimony, zinc, selenium, and thallium.  A PDS (#874896) was 
analyzed with an acceptable recovery for iron and failing recoveries for aluminum, 
chromium, lead, antimony, zinc, selenium, and thallium.  Those elements with acceptable 
recoveries were reported without qualification in the parent sample.  The elements with 
failing recoveries were qualified with a “J” flag in the parent sample. 

The MS, MSD, and/or PDS for sample DA1SB-073M-0201-SO (#871026) failed for 
magnesium, manganese, and vanadium.  The Serial Dilution test was applicable for these 
elements and had acceptable results.    Since PDS confirmed the matrix effect, Al, Cr, Pb, Sb 
and Zn were “J’ qualified. 

The DUP result for sample DA1SB-073M-0201-SO (#871026) was not applicable for 
antimony because the parent sample results for these elements were not greater than 5 times 
the LOQ.  An MSD was analyzed to demonstrate precision and had acceptable results for 
these elements.  The difference between the original and duplicate analysis was less than the 
RL. 

The DUP for sample DA1SB-073M-0201-SO (#871026) failed RPD limits for cadmium, 
chromium, and copper.  The differences between the original and duplicate for these 
elements were greater than the RLs.  The parent sample results for these elements were 
qualified with a “J” flag. 

Serial Dilution #873958 failed (greater than 10% RPD) for potassium.  Potassium was not 
applicable to the Serial Dilution test because the parent sample DA1SB-073M-0202-SO 
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(#871026) result for this element was not greater than 50 times the LOQ.  A Post Digestion 
Spike (PDS #873961) was analyzed and had an acceptable result for potassium. 

Aluminum and magnesium were detected above the LOD in the calibration blank (ICB 
#877331) that was analyzed prior to the sample analysis.  There were no affected sample 
results bracketed by this calibration blank. 

Iron was detected above the LOD in the calibration blank (CCB #875359).  The associated 
sample result (#871007) was greater than 10 times the amount present in the blank and the 
sample was not reanalyzed.  The sample result for this element was not qualified. 

Chromium was detected above the LOD in the calibration blank (CCB #874272).  The 
associated sample results were greater than 10 times the amount present in the blank and the 
sample was not reanalyzed.  The sample results for this element were not qualified. 

Barium, chromium, and manganese were detected above the LOD in the calibration blank 
(CCB #874275).  The associated sample results were greater than 10 times the amount 
present in the blank and the samples were not reanalyzed.  The sample results for these three 
elements were not qualified. 

Barium, cobalt, chromium, and manganese were detected above the LOD in the calibration 
blank (CCB #874277).  The associated sample results were greater than 10 times the amount 
present in the blank and the samples were not reanalyzed.  The sample results for these four 
elements were not qualified. 

Magnesium was detected above the LOD, and aluminum, calcium, and iron were detected 
above ½ the Reporting Limit (RL) in the Method Blank (MB #872887).  The results for these 
elements in the associated sample were all greater than 10 times the MB results.  The sample 
data not qualified because of the MB contamination. 

Serial Dilution #874270 failed (greater than 10% RPD) for aluminum, arsenic, barium, 
calcium, cadmium, cobalt, chromium, copper, iron, magnesium, manganese, nickel, lead, 
selenium, antimony, vanadium, and zinc.  Arsenic, barium, selenium, and antimony were not 
applicable to the Serial Dilution test because the parent sample DA1SS-053M-0201-SO 
(#871007) results for these elements were not greater than 50 times the LOQ.  A PDS 
(#874273) was analyzed with an acceptable recovery for aluminum, arsenic, barium, 
calcium, cadmium, magnesium, manganese, nickel, lead, selenium, antimony, vanadium, and 
zinc and failing recoveries for cobalt, chromium, copper, and iron.  Those elements with 
acceptable recoveries were reported without qualification in the parent sample.  The elements 
with failing recoveries were qualified with a “J” flag in the parent sample. 
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The MS and/or MSD for sample DA1SS-053M-0201-SO (#871007) failed for aluminum, 
arsenic, cadmium, cobalt, chromium, iron, manganese, nickel, lead, selenium, antimony, 
thallium, silver, and zinc.  A PDS (#874273) was analyzed with an acceptable recovery for 
aluminum, arsenic, cadmium, manganese, nickel, lead, selenium, and antimony and failing 
recoveries for cobalt, chromium, iron, thallium, and silver.  Those elements with acceptable 
recoveries were reported without qualification in the parent sample.  The elements with 
failing recoveries were qualified with a “J” flag in the parent sample. 

The DUP result for sample DA1SS-053M-0201-SO (#871007) was not applicable for 
selenium because the parent sample result for this element was not greater than 5 times the 
LOQ.  An MSD was analyzed to demonstrate precision and had acceptable results for this 
element.  The difference between the original and duplicate analysis was less than the RL. 

2.8 Cyanide 
• SDG 81543: No QC outlier to report.  

• SDG 82400: No QC outlier to report. 

• SDG 81613: No QC outlier to report. 

2.9 Hexavalent Chromium:  
• SDG 81543: No QC outlier to report 

• SDG 82400: The MS for sample DA1SB-073M-0201-SO had a low recovery, 
possibly due to the reducing sample conditions.  The PDS was run with unacceptable 
results.  The result for the parent sample (DA1SB-073M-0201-SO) was qualified 
with a “J” flag. 

• SDG 81613: No QC outlier to report. 

2.10 Completeness and Usability 
Usable data are validated data that may be used for risk assessment purposes without 
restriction.  Since no data were rejected, 100 percent of the data is considered valid which 
achieves the completeness criteria presented in Table 3-1 of the Facility Wide Quality 
Assurance Project Plan (SAIC, 2001).  Therefore, the completeness and usability criteria for 
the data collected for ODA1 have been satisfied. 
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Attachment A  
Data Validation Checklist 



 

 

 
 



 
DATA VERIFICATION USING  DoD QSM 4.1 

US ARMY CORPS OF ENGINEERS 
RAVENNA ARMY AMMUNITION PLANT 

NITROAROMATICS AND NITRAMINE ANALYSIS 
CHECKLIST 

 
 

Project Name:                                 Ravenna Army Ammunition Plant,  ODA1    
 
Laboratory: CT Laboratory           
                            
Report No.:     81613, 81543, 82400         
                                     
Analytical Method: SW-846 8330B          
               
Analyte:          Nitroaromatics and  Nitromine        SDGs:   81613, 81543, 82400                                          

                                                                                                            

 
SAMPLE PREPARATION 

 Yes No 
1. Analytical Capability   
      Was analytical capability demonstrated? [ x  ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [ x  ] [   ] 
    

3. Limit of Quantitation (LOQ)   
a) Were LOQs determined and verified? [ x  ] [   ] 
b) Were the samples dried to a constant weight? [ x  ] [   ] 
c) Were the dates, times and ambient temperatures recorded on a   

daily basis? [ x  ] [   ] 
d) Were the samples sieved and ground? [ x  ] [   ] 

   
4. Soil Grinding Blank   

a) Was a grinding blank processed in-between samples? [ x ] [   ] 
b) Were any target analyte present at  >1/2 of the RL?   

   
5. Soil Subsampling Process [ x  ] [   ] 

a) Was any subsampling process followed?   
   
6. Soil Sample Triplicate   

a) Was a triplicate analysis performed?  [   ]  [   ] 
b) Was the RSD <20%?   

   
7. Aqueous Sample Preparation (when applicable)   

Was a SPE performed?   
   

SAMPLE ANALYSIS   
   
8. Sample Holding Time   

Were samples analyzed within holding times? [ x  ] [   ] 
   

9. Initial Calibration   
a) Did the initial calibration consist of five or more standards?           [ x ]           [   ] 
b) Was the lowest standard concentration at or below the RL? [  x ] [   ] 
c) Was the apparent signal to noise ratio at the RL at least 5:1? [ x  ] [   ] 
d) Was r >0.995 (if using linear regression)? [ x  ] [   ] 
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 Yes No 
e) Was the RSD <15 (if using internal standardization)? [ x  ] [   ] 
f) Was the lowest standard reanalyzed after the generation of the   

calibration curve? [ x  ] [   ] 
   
10. Initial Calibration Verification (ICV)   

a) Was the ICV run immediately following the ICAL? [ x  ] [   ] 
b) Was the ICV made of a 2nd source? [ x  ] [   ] 
c) Was the mid-level (2nd source) recovery within 80-120%? [ x  ] [   ] 

   
  

 [   ] [   ] 
[   ] [   ] 

[   ] 
11. Continuing Calibration Verification (CCV)/Mid-Point Calibration   

a) Was a CCV conducted prior to sample analysis? [ x  ] [   ] 
b) Was a CCV conducted after every ten samples or every 12 [ x  ] [   ] 

hours?   
c) Was a CCV conducted after the last sample of the day? [ x  ] [   ] 
d) Did the CCV meet the minimum requirements (D <20%)? [ x  ] [   ] 
 

12. Method Blank   
a) Was a method blank present in every preparatory batch? [ x  ] [   ] 
b) Were target analytes detected >1/2 the RL and >1/10 the amount   

measured in any sample or 1/10 the regulatory limit (whichever   
is greater)? [   ] [ x  ] 

c) Did the method blank fail the project-specific objectives (>1/2   
the RL or > the RL)? [   ] [ x  ] 
  

13. Laboratory Control Sample 
a) Was an LCS present in every preparatory batch?         [ x  ]                   [   ] 
b) Did the LCS contain all analytes to be reported?                                          [ x ]                    [   ] 
c) LCS: Were the percent recoveries for LCS within the limits?                      [  x ]      [   ] 

(Enter out of control recoveries only)                                                                              
 

Identification of LCS Standard 
 

Spiked Compound LCS %R Acceptable Range (%) 
   
 .  
 .  
   

 
 
14. Matrix Spike/Matrix Spike Duplicate 

a) MS/MSD: were the percent recoveries within limits?                    [  x ]    [   ]     
(Enter out of control recoveries only) 

b) Were the RPDs within control limits?        [  x ]    [   ]     
 

Identification of Original Sample Used for QC 
DA1SB-070M-0201-SO 

Spiked compound MS %R MSD%R %RPD RPD Control Limits 
     

4-Amino-4,6-dinitrotoluene 0 (72-123) 0 (72-123) Not applicable  
Nitroglycerine 2494 (76-130) 2316  (76-130) 7  
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15. Confirmation Analysis 

a) Was the RPD <40% between the two column results?         [    ]     [ x  ]    
                                                                                                                                                 
 
16. Analyte Detection 

a) Were results reported  between the DL and the LOQ?       [ x  ]     [    ]    
b) Were results reported between the DL and the LOQ flagged as  

estimated?           [  x ]     [   ]    
  
 
 

Comments (attach additional sheets if necessary): 
 

No surrogate recovery criteria has been provided in the DoD QSM 4.1for method 8330B.  CT  
               Laboratory limits have been used.   
               A number of  samples contained confirmed positive hits with primary and conformational analysis values  
              that were greater than 40% different from each other.  In those instances,  the values were reported from 
              the primary column and qualified with a “J” flag. 
   

 
       

 
 

Validated/Reviewed by:   
  

 
Signature:   Date:  April 18, 2011 
   
 
Name: Maqsud Rahman 
   

  
 
Overall Assessment of the Data Package:    Complete      
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DATA VERIFICATION USING  DoD QSM 4.1 

US ARMY CORPS OF ENGINEERS 
RAVENNA ARMY AMMUNITION PLANT 

ICP METALS ANALYSIS BY 6010C 
CHECKLIST 

 
 

Project Name:                                 Ravenna Army Ammunition Plant, ODA1    
 
Laboratory: CT Laboratory                                           
 
Report No.:    81613, 81543, 82400         
                                  
Analytical Method: 6010C                                                                             
 
Analyte:                     Metals                            SDGs:   81613,81543, 82400                                         

 

     

  
    

 Yes No 
1. Analytical Capability   
      Was analytical capability demonstrated? [ x  ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [ x  ] [   ] 
    

3. Limit of Quantitation (LOQ)   
Were LOQs determined and verified? [ x  ] [   ] 
   

4. Instrument Detection Limit (IDL) study   
Was an IDL study performed? [ x  ] [   ] 

   
5. Sample Holding Time   

Were samples analyzed within holding times? [ x  ] [   ] 
   
6. Initial Calibration   

Did the initial calibration consist of:   
a) One high calibration standard and a blank? [ x  ] [   ] 
b) More than one standard and a blank? [ x  ] [   ] 

 
7. Low Level Calibration Check Standard (daily after 1 point ICAL)   

Was the percentage “D” <20%? [ x  ] [   ] 
   

8. Initial Calibration Verification (ICV)   
a) Was it analyzed after each ICAL and the beginning of each   

analytical run? [ x  ] [   ] 
b) Was the mid-level (2nd source) within 90-110? [ x  ] [   ] 

   
9. Linear Dynamic Range or High Level Check Standard (every 6 months)   

Was recovery within 90-110? [ x  ] [   ] 
   

10. Interelement Check Standard (ICS)   
a) Was ICS-A (interferents only) conducted at the beginning of the   

analytical sequence? [ x  ] [   ] 
b) Were concentrations (absolute values) of all non-spiked analytes    

<LOD? [ x  ] [   ] 
c) Was ICS-B (interferents and target analytes) within QC limits     
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 Yes No 
(80-120)? [ x  ] [   ] 

   
11. Continuing Calibration Blank (CCB)   

a) Was a CCB conducted at least every 10 samples? [  x ] [   ] 
b) Was a CCB conducted at the end of the analytical sequence? [ x  ] [   ] 
c) Were all analyte concentrations >LOD? [   ] [   ] 

  
12. Continuing Calibration Verification (CCV)   

a) Was a CCV conducted at least every 10 samples? [ x  ] [   ] 
b) Was a CCV conducted at the end of the analytical sequence? [ x  ] [   ] 
c) Were recoveries between 90-110%? [ x  ] [   ] 

 
13. Sample Quality Control   

a) Method Blanks 
1) Was a method blank present in every preparatory batch?               [ x  ]                       [   ] 
2) Were target analytes detected >1/2 RL, and >1/10 the amount  

measured in any sample or 1/10 the regulatory limit, whichever 
 is greater?                                                                                       See validation report 
  

 
b) Laboratory Control Sample (LCS) 

1) Was an LCS present in every preparatory batch?      [ x  ]                       [   ] 
2) Did the LCS contain all analytes to be reported?                            [  x ]                       [   ] 
3) Were percent recoveries for the LCS within the limits?     [  x ]                       [   ] 

(Enter out of control recoveries only) 
 

Identification of LCS Standard 
Spiked Compound LCS %R LCSD %R %RPD 

    
 .   
 .   
    
 

c) Matrix Spike (MS) 
Were the percent recoveries within limits?                                                     [   ]      [ x  ] 
(Enter out of control recoveries only) 

 
Identification of Original Sample Used for QC 

Spiked compound MS %R %RPD 
.   
   
   
   

 
d) Matrix Spike Duplicate (MSD) or Sample Duplicate (SD) 

Were the relative percent differences (RPDs) within the acceptable limit?    [   ]      [ x  ] 
(Enter out of control recoveries only) 

 
Identification of Original Sample Used for QC 

Analyte Original Sample Duplicate Sample RPD 
.    
    
    
    
 

14. Dilution Test   
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a) Was a 5-fold serial dilution conducted (one per preparatory   
batch)? [   ] [   ] 

b) Was there an agreement between diluted and undiluted results   
(<10%)? [   ] [   ] 

   
15. Post Digestion Spike Addition   

a) Was a post-digestion spike addition necessary? [ x  ] [   ] 
b) Were recoveries within acceptable limits? [ x  ] [   ] 

   
16. Method of Standard Addition (MSA)   

a) Was MSA performed on samples when matrix interference is   
confirmed? [   ] N/A [   ] 

                                 
17. Analyte Detection   

a) Were any results between the DL and the LOQ? [ x  ] [   ] 
b) Were any results between the DL and LOQ J flagged? [ x  ] [   ] 

   
18. Sample Analysis   

a) Were samples with analyte concentrations higher than the   
calibration range (E), diluted and re-analyzed? [ x  ] [   ] 

 
 

 Comments (attach additional sheets if necessary): 
 
        a)       All calibrations criteria were completely fulfilled. 

b) There has been a number instances when matrix interference was observed. 
c) There appears to be a large of blank contamination from various metals. The laboratory was  asked to  

               address this issue. 
d) Details of matrix interferences and contamination are described in the data verification report. 

   
 

       
 
 

Validated/Reviewed by:   
  

 
Signature:  Date: April 18, 2011 
   
 
Name: Maqsud Rahman 
   

  
 
. 
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DATA VERIFICATION USING  DoD QSM 4.1 

US ARMY CORPS OF ENGINEERS 
RAVENNA ARMY AMMUNITION PLANT 

POLYCHLORINATED BIPHENYL (PCB) ANALYSIS 
CHECKLIST 

 
 

Project Name:                                 Ravenna Army Ammunition Plant, ODA1    
 
L   ab    or    at   or   y: CT Labsoratory                                                            
 
 Report No.:  81613, 81543, 82400                                                      

 
Analytical Method:   8082                                        Matrix:  Soil/Water            
 
Analyte:            PCBs                                     SDGs:   81613, 81543, 82400            

     

                                        

 

                                     

  
    
 Yes No 
1. Analytical Capability   
      Was analytical capability demonstrated? [ x  ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [  x ] [   ] 
    

3. Limit of Quantitation (LOQ)   
Were LOQs determined and verified? [ x  ] [   ] 

   
4. Sample Holding Time   

   
a) Were samples extracted within holding times? [ x  ] [   ] 

   
b) Were samples analyzed within holding times? [ x  ] [   ] 

   
5. DDT Breakdown   

Was DDT Breakdown < 15%?       [  x ] [   ] 
 

6. Initial Calibration:   
a) Did the initial calibration consist of five or more standards?              [  x ]           [   ] 

   
b) Did the initial calibration meet any of the three acceptance   

criteria:   
   
Option 1 - RSD for each analyte < 20%? [ x  ] [   ] 
   
Option 2 - Linear least square regression r > 0.995%?   
   
Option 3 - Non-linear regression coefficient of determination   
(COD) r2 > 0.99 (6 points shall be used for second order, 7   
points shall be used for third order)?   
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Yes                     No 
 

7. Retention Time Window   
Were retention time window positions established for each analyte and   
surrogate? [ x  ]  [   ] 

   
8. Initial Calibration Verification (ICV):   

   
a) Was an ICV run immediately after each ICAL? [ x  ]  [   ] 

   
b) Is the mid-level (2nd source) within + 20% of the true value? [  x ] [   ] 

  
9. Continuing Calibration Verification (CCV): 

Was a CCV conducted at least every 10 samples and at the end of the   
analytical sequence?  [ x  ] [   ] 
   

10. Sample Quality Control 
 

a) Method Blanks  
1) Was a method blank present for each preparatory batch?       [ x  ]      [   ] 

 
2) Were target analytes detected >1/2 RL, and >1/10  

the amount measured in any sample or 1/10 the regulatory 
limit, whichever is greater?         [   ]      [   ] 
 

3) Did the method blank fail project-specific objectives 
(>1/2 the RL or > the RL)?         [   ]      [ x  ] 

 
a) Laboratory Control Sample (LCS) 

1) Was an LCS included in each preparatory batch?       [ x  ]      [   ] 
 

2) Did the LCS contain all arochlors to be reported?       [ x  ]      [   ] 
 

3) Were the percent recoveries for LCS within the limits?      [ x  ]      [   ] 
(Enter out of control recoveries only) 

 
Identification of LCS Standard 

 
Spiked Compound LCS %R LCSD %R %RPD 

    
 .   
 .   
    
 

b) Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 

1) Were the percent recoveries within limits?          [ x  ]     [   ] 
(Enter out of control recoveries only) 
 

2) Were the RPD within limits?           [ x  ]     [   ] 
   

Identification of Original Sample Used for QC 
 

Spiked compound MS %R MSD%R %RPD 
.    
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   Yes                        No 
c) System Monitoring Compounds (Surrogates) 

Are surrogate recoveries within QC limits?                                                  [ x  ]      [   ] 
 (Enter out of control recoveries only) 

 
%R 

 
Sample ID  

  
  
  
  
  
  

 
 

11. Analyte Detection   
a) Were results reported between the DL and the LOQ? [   ] [ x  ] 

   
b) Were results reported between the DL and the LOQ J flagged? [   ] [   ] 

 
 Comments (attach additional sheets if necessary): 
 

No QC outlier to report. 
 

 
 
     
   

 
       

 
 

Validated/Reviewed by:   
  

 
Signature:  Date: April 18, 2011 
   
 
Name: Maqsud Rahman 
   

  
 
Overall Assessment of the Data Package:         complete 
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DATA VERIFICATION USING  DoD QSM 4.1 

US ARMY CORPS OF ENGINEERS 
RAVENNA ARMY AMMUNITION PLANT 

PESTICIDE ANALYSIS 
CHECKLIST 

 
 

Project Name:                                 Ravenna Army Ammunition Plant, ODA1    
 
Laboratory: CT Labs                                                    
 
Report No.:      81613, 81643, 82400                                                                 
 
Analytical Method:   8081B                                                                                       
 
Analyte:            Pesticides                                  SDGss:  81613, 81643, 82400                                     

 

          

  
    
 Yes No 
1. Analytical Capability   
      Was analytical capability demonstrated? [ x  ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [ x  ] [   ] 
    

3. Limit of Quantitation (LOQ)   
Were LOQs determined and verified? [ x  ] [   ] 

   
4. Sample Holding Time   

a) Were samples extracted within holding times? [ x  ] [   ] 
b) Were samples analyzed within holding times? [  x ] [   ] 

5. DDT Breakdown   
Was DDT Breakdown < 15%        [ x  ] [   ] 

 
6. Initial Calibration:   

a) Did the initial calibration consist of five or more standards?             [ x  ]          [   ] 
b) Did the initial calibration meet any of the three acceptance   

criteria:   
   
Option 1 - RSD for each analyte < 20%? [  x ] [   ] 
   
Option 2 - Linear least square regression r > 0.995%?   
   
Option 3 - Non-linear regression coefficient of determination   
(COD) r2 > 0.99 (6 points shall be used for second order, 7   
points shall be used for third order)?    

            
7. Retention Time Window   

Were retention time window positions established for each analyte and   
surrogate?   

 [ x  ]  [   ] 
8. Initial Calibration Verification (ICV):   

Is the mid-level (2nd source) within + 20% of the true value?  [ x  ]  [   ] 
  
9. Continuing Calibration Verification (CCV):  
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 Yes No 
   

Was a CCV conducted at least every 10 samples and at the end of the   
analytical sequence? [ x  ] [   ] 

  
10. Sample Quality Control:   

                  
a) Method Blanks 

Were target analytes detected >1/2 RL, and >1/10  
the amount measured in any sample or 1/10 the regulatory limit, 
whichever is greater?                                                                [ x  ]See comments [   ] 

 
b) Common Contaminants 

Were any analytes present >RL?                                                         [   ]      [   ] 
  . 

c) Laboratory Control Sample (LCS) 
Were the percent recoveries for LCS within the limits?                                [   ]      [ x  ] 
(Enter out of control recoveries only) 

 
Identification of LCS Standard 

 
Spiked Compound LCS %R LCSD %R %RPD 

LCS 855458/Endosulfan 118 (50-110)   
 .   
 .   
    
 

d) Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Were the percent recoveries within limits?                                                    [    ]      [   ] 
(Enter out of control recoveries only)   

 
Parent Sample Compound MS %R MSD%R %RPD 

  35-145 35-145  
DA1QC-059M-0201- Endrin aldehyde 18 (35-145) 16 (35-145)  
SO 
DA1QC-059M-0201- Endrin ketone 63 (65-135)   
SO 
     
     
 

e) System Monitoring Compounds (Surrogates) 
Are surrogate recoveries within QC limits?                                                  [   ]      [ x  ] 
 (Enter out of control recoveries only) 

 
Sample ID Surrogate %R Allowable   

Method Blank 853916 2,4,5,6-tetrachloro-m- 67.7 70-125 
xylene 

DA1SB-059M-0201-SO 2,4,5,6-tetrachloro-m- 68.9 70-125 
xylene 
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11. Results reported between the DL and the LOQ? [ x  ] [   ] 

  
12. Results between Channel A and Channel B over 40% [ x  ] [   ] 

Sample Description Compound  

DA1SB-068M-0201- Heptachlor, Endosulfan II 
SO  
DA1SB-069M-0201- Heptachlor 
SO 
DA1SB-070M- Heptachlor, gamma-chlordane 
0203-SO  
DA1SB-071M-0203- Heptachlor, gamma-Chlordane 
SO 
DA!QC-001-0001-ER Methoxychlor 
DA1QC-0003-0001-ER  Lindane 
DA1SB-064M-0201- 4,4’-DDE, Endosulfan II, dela-BHC 
SO  I,  

 
 

 
 Comments (attach additional sheets if necessary): 
(a) Method Blank 852473 had 4,4’-DDT detected at a concentration of 0.02 ug/L.  The compound was not  
  detected in the associated samples and no qualifier was assigned.       
(b) Ending toxaphene/chlordane CCV 016 analyzed on November 11, 2011 had a low decachlorobiphenyl  
        recovery surrogate response.  Toxaphene and technical chlordane were not detected in the associated samples   
        and no qualifier was assigned. 
 

 
       

 
 

Validated/Reviewed by:   
  

 
Signature:  Date: April 18, 2011 
   
 
Name: Maqsud Rahman 
   

  
 
Overall Assessment of the Data Package:      Complete    
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DATA VERIFICATION USING  DoD QSM 4.1 
US ARMY CORPS OF ENGINEERS 

RAVENNA ARMY AMMUNITION PLANT 
SEMIVOLATILE ORGANIC ANALYSIS 

CHECKLIST 
 

 
Project Name:                                 Ravenna Army Ammunition Plant, ODA1   
  
 
Laboratory:  CT Laboratory              Sampling Date:        Multiple                          
 
Re    port No.:        81613, 82400,   81543                       
 
Analytical Method:           SW-846-8270C                                      Matrix:  Soil, Water                              
 
Analyte:             SVOCs                                                                                  

         

                

  
    
 Yes No 
1. Analytical Capability   
      Was analytical capability demonstrated? [  x ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [ x  ] [   ] 
    

3. Limit of Quantitation (LOQ)   
Were LOQs determined and verified? [ x  ] [   ] 

   
4. Sample Holding Time   

a) Were samples extracted within holding times? [ x  ] [   ] 
b) Were samples analyzed within holding times? [ x  ] [   ] 

   
5. Instrument Tuning   

 Was the DFTPP tune performed at the beginning of each 12-hour period   
 during which samples were analyzed?            [ x  ] [   ] 
   

6. Ion Mass Assignments   
Was mass assignment based on m/z 198? [ x  ] [   ] 
  

7. Ion Abundance  
Indicate if DFTPP ions abundance relative to m/z 198 base peak met the 
ions abundance criteria: 

 m/z Acceptance Criteria   
 51 30.0 - 60.0 % [  x ] [   ] 
                             68                         < 2% of mass 69                      [  x ] [   ] 
                        70                         < 2% of mass 69  [  x ] [   ] 
 127 40-60%  [ x  ] [   ] 
  197 < 1%  [ x  ] [   ] 
 198 100%, Base peak [ x  ] [   ] 
 199 5-9%   [ x  ] [   ] 
 275 5.0 - 9.0%  [ x  ] [   ] 
 365 > 1% [ x  ] [   ] 
 441 present but < mass 443 [ x  ] [   ] 
                             442                        > 40%  [ x  ] [   ] 
                             443                   17-23% of mass 442   [ x  ] [   ] 
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 Yes No 
   
8. DDT Breakdown   

Was DDT Breakdown < 20%       [ x  ] [   ] 
 

9. Initial Calibration   
a) Did the initial calibration consist of five or more standards?            [  x ]            [   ] 

(If the calibration curve consisted of 5-standards, check validity   
of the calibration model)        

                 
b) Did the following System Performance Check Compounds   

(SPCC) meet the minimum mean response factor (RF)?   
     
 RF   

 N-nitroso-di-n-propylamine 0.05 [ x  ] [  ] 
                      Hexachlorocyclopentadiene 0.05 [ x  ] [  ] 
 2,4-dinitrophenol 0.05  [  ] 
 4-nitrophenol 0.05 [ x  ] [  ] 
  [ x  ]  

c) Did the RSD meet the criteria ≤ 30% for the following individual   
Calibration Check Compound (CCC)?   

   
Base/Neutral Fraction   

 Acenaphthene        [ x  ] [   ] 
 1,4-Dichlorobenzene [  x ] [   ] 
 Hexachlorobutadiene [ x ] [   ] 
 Diphenylamine [  x ] [   ] 

 Di-n-octylphthalate [  x ] [   ] 
 Fluoranthene    [  x ] [   ] 
                             Benzo(a)pyrene [  x ] [   ] 
   

Acid Fraction   
                        4-Chloro-3-methylphenol [  x ] [  ] 

2,4-Dichlorophenol [  x ] [  ] 
2-Nitrophenol [  x ] [  ] 
Phenol [  x ] [  ] 
Pentachlorophenol [  x ] [  ] 
2,4,6-Trichlorophenol                       [  x ] [  ] 

   
d) In addition, has met one of the following options:   

1) RSD for each analyte < 15% [  x ] [   ] 
2) Linear least square regression r > 0.995   
3) Non-linear regression-coefficient r2 > 0.99              

      
    

10. Retention Time Window   
Were retention time window position established for each analyte and   
surrogate? [ x  ]  [   ] 

   
11. Evaluation of relative retention time   

Was RRT of each target analyte within + 0.06 RRT units   
 [  x ] [   ] 

12. Initial Calibration Verification (ICV)   
a) Was an ICV run immediately after each ICAL? [ x  ]  [   ] 
b) Is the mid-level (2nd source) within + 20% of the true value? [ x  ]  [   ]  

   
13. Continuing Calibration Verification (CCV)  
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 Yes No 

a) Was CCV conducted every 12 hours? [ x  ] [   ] 
b) Did any of SPCC meet the minimum RF values? [ x  ] [   ] 

   
 RF   

 N-nitroso-di-n-propylamine 0.05 [ x  ] [   ] 
                   Hexachlorocyclopentadiene 0.05 [ x  ] [   ] 
 2,4-dinitrophenol 0.05 [ x  ] [   ] 
 4-nitrophenol 0.05 [ x  ] [   ] 

   
c) Did the CCC meet the minimum requirements (D ≤ 20%) for the   

followings?   
   

 Base/Neutral Fraction   
 Acenaphthene                   [ x  ]             [   ]  
 1,4-Dichlorobenzene            [  x ]            [   ] 
 Hexachlorobutadiene            [ x  ]             [   ]  
 Diphenylamine            [  x ]            [   ] 

 Di-n-octylphthalate            [  x ]             [   ]  
 Fluoranthene               [ x  ]            [   ] 
                             Benzo(a)pyrene            [  x ]            [   ] 
   

 Acid Fraction     
                             4-Chloro-3-methylphenol [ x  ]            [   ] 

2,4-Dichlorophenol [ x  ]            [   ]  
2-Nitrophenol [ x  ]            [   ] 
Phenol [ x  ]            [   ]  
Pentachlorophenol [ x  ]            [   ] 
2,4,6-Trichlorophenol                          [ x  ]            [   ] 

   
d) Primary Evaluation Was Drift or D ≤ 20% calculated from the   

initial calibration? [   ] [   ] 
  

14. Internal Standard Verification   
a) Were retention times + 30 seconds from the retention time of the   

mid- point standard in the ICAL?  [ x  ] [   ] 
   

b) Were EICP areas within -50% to + 100% of the ICAL mid-point   
standard? [ x  ] [    ] 

  
15. Sample Quality Control   

a) Method Blanks  
1) Was a method blank present for each preparatory batch?      [  x ]      [   ] 
2) Were target analytes detected >1/2 RL, and >1/10  

the amount measured in any sample or 1/10 the regulatory 
limit, whichever is greater?        [   ]      [   ] 

3) Did the method blank fail project-specific objectives 
(>1/2 the RL or > the RL)?        [   ]      [   ] 

 
b) Common Contaminants 

Were any analytes present >RL?         [   ]      [   ]  
  . 
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Yes                     No 
c) LCS 

1) Was an LCS included in each preparatory batch?          [ x  ]     [   ] 
2) Did the LCS contain all analytes to be reported?          [ x  ]     [   ] 
3) Were the percent recoveries for LCS within the limits?         [  x ]     [   ] 

(Enter out of control recoveries only) 
 

Identification of LCS Standard 
LCS  851609 

Spiked Compound LCS %R LCSD %R %RPD 
3,3’-dichlorobenzidine 112   
 .   
 .   
    
 

d) MS/MSD  
1) Were the percent recoveries within limits?          [  x ]    [    ] 

(Enter out of control recoveries only) 
2) Were the RPD within limits?           [  x      [    ] 

 
Identification of Original Sample Used for QC 

 
Spiked compound MS %R MSD%R %RPD 

.    
    
    
    
 

e) System Monitoring Compounds (Surrogates) 
Are surrogate recoveries within QC limits?           [  ]                     [  x ]                
(Enter out of control recoveries only) 

 
%R 

S1 S2 S3 S4 S5 S6 
Sample ID (35-125) (45-105) (35-105) (35-100) (30-125) (40-100) 

DA1SB-070M-0203- 31      
SO 
DA1SB-071M-0201- 31      
SO 
DA1SB-072M-0201- 27      
SO 
       
       
       
       
       
       
       
       
NOTE: S1=2,4,6-Tribromophenol, S2=2-Fluorobiphenyl, S3=2-Fluorophenol, S4=Nitrobenzene-d5, 
S5=p-Terphenyl-d14 S6: Phenol-d5 
 

16. Analyte Detection   
a) Were results reported between the DL and the LOQ? [ x  ] [   ] 
b) Were results reported between the DL and the LOQ J flagged? [ x  ] [   ] 
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Comments (attach additional sheets if necessary) 
 

1. Several CCVs have exceeded  allowable limit of 20% as shown below: 
 

ID & date Compound %D Actions 
ICCV13, 10/4/10 3,3’- 22% low  Data for this compound was qualified with a “Q” 

dichlorobenzidine in the associated samples 
2CCV30, Benzoic acid 32.6% high Compound not detected in samples, No qualifier 
10/19/10 
1CCV40, Hexachloropropene 24.1%, high Compound not detected in samples, No qualifier 

 

11/18/10 
 
 
 

 
 
 
     
   

 
       

 
 

Validated/Reviewed by:   
  

 
Signature:   Date: April 18, 2011 
   
 
Name:  Maqsud Rahman 
   

  
 
Overall Assessment of the Data Package:    Complete      
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DATA VERIFICATION USING  DoD QSM 4.1 

US ARMY CORPS OF ENGINEERS 
RAVENNA ARMY AMMUNITION PLANT 

VOLATILE ORGANIC ANALYSIS 
CHECKLIST 

 
 

Project Name:                      Ravenna Army Ammunition Plant,  ODA1    
 
Laboratory: CT Laboratory                     
 
Report No. 81613,81543, 82400              
      
Analytical Method: SW-846-8260B                                                                          
     
 
Analyte:                  VOCs                               Sample SDGs; 81613, 81543, 82400                                   

 
  

    
 Yes No 
1. Analytical Capability   
       Was analytical capability demonstrated? [ x  ] [   ] 
   
2. Limit of Detection (LOD)                                                         

Were LODs determined and verified?  [ x ] [   ] 
    

3. Limit of Quantitation (LOQ)   
Were LOQs determined and verified? [  x ] [   ] 

   
4. Sample Holding Time   

a) Were samples preserved? [  x ] [   ] 
b) Were samples analyzed within holding times? [  x ] [   ] 

   
5. Instrument Tuning:   

 Was the BFB tune performed at the beginning of each 12-hour period   
 during which samples were analyzed?            [ x  ] [   ] 
   

6. Ion Mass Assignments:   
Was mass assignment based on m/z 95? [  x ] [   ] 
  

7. Ion Abundance:  
Indicate if BFB ions abundance relative to m/z 95 base peak met the ions 
abundance criteria: 
 

 m/z Acceptance Criteria   
 50 15.0 - 40.0 % [ x  ] [   ] 
 75 30.0 - 66.0 % [ x  ] [   ] 
 95 100%, Base Peak [ x  ] [   ] 
 96 5.0 - 9.0% [ x  ] [   ] 
 173 <2.0% of m/z 174 [ x  ] [   ] 
 174 >50%  [ x  ] [   ] 
 175 5.0 - 9.0% of mass 174 [ x  ] [   ] 
 176 95.0 - 101.0% of m/z 174 [ x  ] [   ] 
 177 5.0 - 9.0% of m/z 176 [ x  ] [   ] 
   

Note:  The relative ion abundance of m/g 95/96, m/z 174/176, and   
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 Yes No 

176/177 are of critical importance.  The relative ion abumndance of m/z   
50 and 75 are of lower importance.   
   

8. Initial Calibration:   
   

a) Did the initial calibration consist of five or more standards?          [ x  ]   [   ] 
   

b) Did the following System Performance Check Compounds (SPCC)   
meet the minimum mean response factor (RF)?   

     
 RF   

 Chloromethane 0.1 [ x  ] [   ] 
 1,1-Dichloroethane 0.1 [ x  ] [   ] 
 Bromoform 0.1 [ x  ] [   ] 
 Chlorobenzene 0.3 [ x  ] [   ] 
 1,1,2,2-Tetrachloroethane 0.3 [ x  ] [   ] 
    
c) Did the RSD meet the criteria ≤ 30% for the followings each   

individual Calibration Check Compound (CCC)?   
   

1,1-Dichloroethene [  x ] [   ] 
 Chloroform [ x  ] [   ] 
 1,2-Dichloropropane [ x  ] [   ] 
 Toluene [ x  ] [   ] 

 Ethylbenzene [ x  ] [   ] 
 Vinyl chloride  [ x  ] [   ] 
   

d) In addition, has met one of the following options: 
RSD for each analyte < 15% [  x ] [   ] 
Linear least square regression r > 0.995   
Non-linear regression-coefficient r2 > 0.99              

        
9. Retention Time Window   

Were retention time window positions established for each analyte and   
surrogate? [ x  ]  [   ] 

   
10. Evaluation of relative retention time   

Was RRT of each target analyte within + 0.06 RRT units? [  x ] [   ] 
   

11. Initial Calibration Verification (ICV):   
   
a)  Was an ICV run immediately after each ICAL? [ x  ] [   ] 

   
b) Is the mid-level (2nd source) within + 20% of the true value? [ x  ]  [   ] 

  
12. Continuing Calibration Verification (CCV):  
   

a) Was CCV conducted every 12 hours? [  x ] [   ] 
   

b)   Did any of SPCC meet the minimum RF values? 
   
   RF 

[ x  ] [   ]  Chloromethane 0.1 
[ x ] [   ]  1,1-Dichloroethane 0.1 
[  x ] [   ]  Bromoform 0.1 
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Shaw Environmental & Infrastructure, Inc.

 Yes No 
 Chlorobenzene 0.3 [  x ] [   ] 
 1,1,2,2-Tetrachloroethane 0.3 [  x ] [   ] 
   

   
c) Did the CCC meet the minimum requirements (D ≤ 20%) for the   

followings?   
   

1,1-Dichloroethene            [ x  ]             [   ]  
 Chloroform            [  x ]            [   ] 
 1,2-Dichloropropane            [  x ]             [   ]  
 Toluene            [  x ]            [   ] 

 Ethylbenzene            [  x ]             [   ]  
 Vinyl chloride            [  x ]            [   ] 
   

d)     Primary Evaluation: Was Drift or D ≤ 20% calculated from the initial 
[    ]See            [ x  ] calibration? 

comments              
 

13. Internal Standard Verification:   
   

a) Were retention times + 30 seconds from the retention time of the mid-   
point standard in the ICAL?  [ x  ] [   ] 

   
b)   Were EICP areas within -50% to + 100% of the ICAL mid-point 

[  x ] [   ] standard? 
  

14. Sample Quality Control:   
 
a) Method Blanks:   

 
1) Was a method blank present for each preparatory batch?       [ x  ]      [   ] 

 
2) Were target analytes detected >1/2 RL, and >1/10 the amount 

measured in any sample or 1/10 the regulatory limit, 
whichever is greater?            [   ]      [ x  ] 

 
3) Did the method blank fail project-specific objectives 

(>1/2 the RL or > the RL)?          [ x  ]      [   ] 
      

b) Common Contaminants 
Were any analytes present >RL?          [ x  ]      [   ]  
 .                          

c) Laboratory Control Sample (LCS) 
 
1) Was an LCS included in each preparatory batch?        [ x  ]      [   ] 

 
2) Did the LCS contain all analytes to be reported?        [ x  ]      [   ] 

 
3) Were the percent recoveries for LCS within the limits?       [  x ]      [   ] 

(Enter out of control recoveries only) 
 

Identification of LCS Standard 
 

Spiked Compound LCS %R (80-130) LCSD %R (80-130) %RPD (20) 
    
 .   
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 .   
    
 
d) MS/MSD 

Were the percent recoveries within limits?      [   ] See comments     [ x  ] 
(Enter out of control recoveries only) 

 
Identification of Original Sample Used for QC 

DA1SB-070D-0201-SO 
Spiked compound MS %R MSD%R %RPD 

 70-130%  (20) 
2-butanome   36 
2-hexanone   36 
acetone   37 
    
 
e) System Monitoring Compounds (Surrogates) 

Are surrogate recoveries within QC limits?    [   ]See comments     [ x  ] 
(Enter out of control recoveries only) 

 
Surrogate Recoveries 

 

Sample ID %Recovery 
 4-bromofluorobenzene    

 85-120%    
Method blank (856016) 121%    
     
     
     
 

15. Analyte Detection   
   

a) Were results reported between the DL and the LOQ?  [ x  ] [   ] 
   

b) Were results reported between the DL and the LOQ J flagged?  [   ]See [   ] 
comments. 

 
 Comments (attach additional sheets if necessary): 
 
SDG 81613: 1.The RPD between the MS and MSD for sample DA1SB-070D-0201-SO for 2-butanone, 2- 
 hexanone,and acetone were 36%, 36%, and 37%, respectively, and were above the allowable limit of 30%.  These  
 Compounds were not detected in the parent sample and therefore the data were not qualified. 
2. The method blank #856016 yielded a surrogate recovery for bromofluorobenzene of 121%, which is just above 
the allowable range of 75-120%.  Since the recovery was less than 1% over the allowable range it  can be as a 
 marginal error and therefore no qualifier was added.         
  SDG 82400: 1. Acetone was detected in the calibration blank (ICB) and the method blank. Associated samples 
 (DA1SB—073D-0201-SO and DA1SB-074D-0203-SO) were reanalyzed to conform the presence of acetone & 
  the original analysis as reported. The results were between MDL and LOD and the associated samples were  
qualified with a “B” flag. 
2. The Continuing Calibration verification (CCV1) analyzed on November 11, 2010had a low recovery (27%  
   deviation) which was beyond the allowable limit of 20%.  The data for this compound was qualified with a “Q”  
  flag for the associated samples (DA1QC-007-0001-TB and DA1QC-006-0001-TB) 
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Validated/Reviewed by:   
  

 
Signature:  Date: April 18, 2011 
   
Name: Maqsud Rahman 
   

  
Overall Assessment of the Data Package:         Complete. 
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Attachment B
 
Summary of Remedial Investigation Samples Data Qualifications
 

Open Demolition Area #1
 
Phase II Remedial Investigation (2010)
 

Sample Location ID SDG Analyte Result Units 

Laboratory 
Qualifier 

Validation 
Qualifier 

Reason 
Code 1 

Reason 
Code 2 

DA1SB-074M-0204-SO 82400 Mercury 0.0067 mg/kg J J DL-LOQ 
DA1SB-077M-0202-SO 82400 Mercury 0.0072 mg/kg J J DL-LOQ 
DA1SB-077M-0203-SO 82400 Mercury 0.0065 mg/kg J J DL-LOQ 
DA1SB-077M-0204-SO 82400 Mercury 0.0073 mg/kg J J DL-LOQ 
DA1QC-003-0001-ER 82400 Silver 0.7 ug/L UM UJ MS/MSD 
DA1SB-073M-0201-SO 82400 Aluminum 7900 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Antimony 1.1 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Cadmium 0.59 mg/kg Y J MS/SD 
DA1SB-073M-0201-SO 82400 Chromium 85.1 mg/kg Y,M J MS/MSD MS/SD 
DA1SB-073M-0201-SO 82400 Cobalt 7.6 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Lead 7.7 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Nickel 14 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Selenium 0.98 mg/kg M J MS/MSD 
DA1SB-073M-0201-SO 82400 Thallium 0.081 mg/kg UV,M UJ MS/MSD 
DA1SB-073M-0201-SO 82400 Zinc 53.2 mg/kg M J MS/MSD 
DA1SB-073M-0204-SO 82400 Selenium 0.25 mg/kg J J DL-LOQ 
DA1SB-076M-0202-SO 82400 Antimony 0.22 mg/kg J J DL-LOQ 
DA1SB-076M-0203-SO 82400 Selenium 0.25 mg/kg J J DL-LOQ 
DA1SB-076M-0203-SO 82400 Thallium 0.18 mg/kg JV J DL-LOQ 
DA1SB-077M-0204-SO 82400 Thallium 0.23 mg/kg J J DL-LOQ 
DA1SB-088M-0203-SO 82400 Thallium 0.12 mg/kg JV J DL-LOQ 
DA1SS-053M-0201-SO 82400 Chromium 153 mg/kg B,M J MS/MSD 
DA1SS-053M-0201-SO 82400 Cobalt 20.6 mg/kg M J MS/MSD 
DA1SS-053M-0201-SO 82400 Copper 73.1 mg/kg M J MS/MSD 
DA1SS-053M-0201-SO 82400 Iron 18400 mg/kg M,B J MS/MSD 
DA1SS-053M-0201-SO 82400 Silver 0.035 mg/kg UV,M UJ MS/MSD 
DA1SS-053M-0201-SO 82400 Sodium 106 mg/kg Y J MS/SD 
DA1SB-073M-0201-SO 82400 Hexavalent Chromium 1.9 mg/kg UM UJ MS/MSD 
DA1QC-003-0001-ER 82400 Lindane 0.016 ug/L JP J Dl-LOQ P 
DA1QC-007-0001-TB 82400 Chloromethane 0.58 ug/L J J DL-LOQ 
DA1SB-073M-0201-SO 82400 4-Chloroaniline 39 ug/kg UM UJ MS/MSD 
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Sample Location ID SDG Analyte Result Units 

Laboratory 
Qualifier 

Validation 
Qualifier 

Reason 
Code 1 

Reason 
Code 2 

DA1SB-073M-0201-SO 82400 Bis(2-Ethylhexyl)phthalate 210 ug/kg J J DL-LOQ 
DA1SB-074M-0202-SO 82400 Di-n-Butyl Phthalate 92 ug/kg J J DL-LOQ 
DA1SB-073M-0201-SO 82400 Cyanide, Total 0.17 mg/kg J J DL-LOQ 
DA1SB-074M-0202-SO 82400 Cyanide, Total 0.11 mg/kg J J DL-LOQ 
DA1SB-055M-0001-SO 81543 Calcium 18700 mg/kg M J MS/MSD 
DA1SB-056M-0001-SO 81543 Selenium 0.42 mg/kg JV J DL-LOQ 
DA1SB-056M-0002-SO 81543 Selenium 0.67 mg/kg JV J DL-LOQ 
DA1SB-056M-0004-SO 81543 Selenium 0.58 mg/kg JV J DL-LOQ 
DA1SB-056M-0004-SO 81543 Mercury 0.0063 mg/kg J J DL-LOQ 
DA1SB-059M-0201-SO 81543 Endrin Ketone 0.82 ug/kg UM UJ MS/MSD 
DA1SB-059M-0201-SO 81543 Endrin Aldehyde 1.1 ug/kg UM UJ MS/MSD 
DA1SB-059M-0201-SO 81543 Di-n-Butyl Phthalate 110 ug/kg J J DL-LOQ 
DA1SB-064M-0201-SO 81543 4,4'-DDE 0.3 ug/kg JP J DL-LOQ P 
DA1SB-064M-0201-SO 81543 Endosulfan II 0.3 ug/kg JP J DL-LOQ P 
DA1SB-064M-0201-SO 81543 Aldrin 0.71 ug/kg J J DL-LOQ 
DA1SB-064M-0201-SO 81543 delta-BHC 2.7 ug/kg P J DL-LOQ P 
DA1SB-064M-0201-SO 81543 Di-n-Butyl Phthalate 100 ug/kg J J DL-LOQ 
DA1SB-057M-0201-SO 81543 Antimony 0.91 mg/kg JV J DL-LOQ 
DA1SB-057M-0202-SO 81543 Antimony 0.72 mg/kg JV J DL-LOQ 
DA1SB-058M-0202-SO 81543 Antimony 1.3 mg/kg JV J DL-LOQ 
DA1SB-060M-0201-SO 81543 Selenium 0.77 mg/kg JV J DL-LOQ 
DA1SB-060M-0202-SO 81543 Selenium 0.51 mg/kg JV J DL-LOQ 
DA1SB-060M-0203-SO 81543 Selenium 0.38 mg/kg JV J DL-LOQ 
DA1SB-060M-0204-SO 81543 Selenium 0.42 mg/kg JV J DL-LOQ 
DA1SB-061M-0201-SO 81543 Selenium 0.51 mg/kg JV J DL-LOQ 
DA1SB-061M-0202-SO 81543 Selenium 0.29 mg/kg JV J DL-LOQ 
DA1SB-061M-0203-SO 81543 Selenium 0.44 mg/kg JV J DL-LOQ 
DA1SB-061M-0204-SO 81543 Selenium 0.25 mg/kg JV J DL-LOQ 
DA1SB-062M-0203-SO 81543 Selenium 0.47 mg/kg JV J DL-LOQ 
DA1SB-062M-0204-SO 81543 Mercury 0.0078 mg/kg J J DL-LOQ 
DA1SB-063M-0201-SO 81543 Nitrocellulose 7 mg/kg UM UJ MS/MSD 
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DA1SB-063M-0201-SO 81543 Cadmium 0.012 mg/kg UVM UJ MS/MSD 
DA1SB-063M-0201-SO 81543 Selenium 0.18 mg/kg JVM J DL-LOQ 
DA1SB-063M-0201-SO 81543 Cobalt 11.6 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Copper 19 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Thallium 2.4 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Vanadium 22.9 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Nickel 27.3 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Chromium 29.4 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Iron 37000 mg/kg M J DL-LOQ 
DA1SB-063M-0201-SO 81543 Zinc 58.1 mg/kg M J DL-LOQ 
DA1SB-063M-0202-SO 81543 Selenium 0.53 mg/kg JV J DL-LOQ 
DA1SB-063M-0203-SO 81543 Arsenic 0.4 mg/kg JV J DL-LOQ 
DA1SB-063M-0203-SO 81543 Selenium 0.74 mg/kg JV J DL-LOQ 
DA1SB-064M-0202-SO 81543 Selenium 0.57 mg/kg JV J DL-LOQ 
DA1SB-064M-0203-SO 81543 Selenium 0.37 mg/kg JV J DL-LOQ 
DA1SB-064M-0203-SO 81543 Antimony 0.46 mg/kg JV J DL-LOQ 
DA1SB-065M-0201-SO 81543 Arsenic 0.67 mg/kg JV J DL-LOQ 
DA1SB-065M-0201-SO 81543 Selenium 0.77 mg/kg JV J DL-LOQ 
DA1SB-065M-0202-SO 81543 Selenium 0.56 mg/kg JV J DL-LOQ 
DA1SB-065M-0203-SO 81543 Selenium 0.45 mg/kg JV J DL-LOQ 
DA1SB-066M-0201-SO 81543 Cadmium 0.026 mg/kg JV J DL-LOQ 
DA1SB-066M-0201-SO 81543 Selenium 0.39 mg/kg JV J DL-LOQ 
DA1SB-066M-0202-SO 81543 Selenium 0.31 mg/kg JV J DL-LOQ 
DA1SB-066M-0203-SO 81543 Selenium 0.24 mg/kg JV J DL-LOQ 
DA1SB-066M-0203-SO 81543 Antimony 0.35 mg/kg JV J DL-LOQ 
DA1SB-066M-0204-SO 81543 Selenium 0.47 mg/kg JV J DL-LOQ 
DA1SB-082M-0202-SO 81543 Selenium 0.36 mg/kg JV J DL-LOQ 
DA1SB-083M-0202-SO 81543 Selenium 0.28 mg/kg JV J DL-LOQ 
SCQC-003-0001-ER 81543 3,3'-Dichlorobenzidine 0.69 ug/L UQZ UJ LCS 
DA1QC-001-0001-ER 81613 Calcium 61 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Chromium 0.79 ug/L J J DL-LOQ 
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DA1QC-001-0001-ER 81613 Magnesium 6.1 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Manganese 1.4 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Methoxychlor 0.016 ug/L JP J P 
DA1QC-001-0001-ER 81613 Methylene Chloride 0.76 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 4,6-Dinitro-2-Methylphenol 1.9 ug/L UQ UJ LCS 
DA1QC-002-0001-ER 81613 Manganese 0.77 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Nickel 2 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Zinc 4.2 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Methylene Chloride 0.67 ug/L J J DL-LOQ 
DA1SB-067M-0201-SO 81613 Selenium 0.5 mg/kg JV J DL-LOQ 
DA1SB-067M-0202-SO 81613 Antimony 0.23 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 Antimony 0.49 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 Selenium 0.23 mg/kg JV J DL-LOQ 
DA1SB-068M-0202-SO 81613 Selenium 0.4 mg/kg JV J DL-LOQ 
DA1SB-068M-0204-SO 81613 Thallium 1.5 mg/kg J DL-LOQ 
DA1SB-069M-0201-SO 81613 Bis(2-Ethylhexyl)phthalate 100 ug/kg J J DL-LOQ 
DA1SB-069M-0202-SO 81613 Selenium 0.14 mg/kg JV J DL-LOQ 
DA1SB-070M-0201-SO 81613 Cadmium 0.2 mg/kg MY J MS/MSD MS/SD 
DA1SB-070M-0201-SO 81613 Chromium 21.2 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Cobalt 10.9 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Copper 28.3 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Nickel 17 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Selenium 1.1 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Thallium 2.2 mg/kg MB J MS/MSD 
DA1SB-070M-0201-SO 81613 Vanadium 19.9 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Zinc 60.3 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 2,4,6-Trinitrotoluene 64 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 2-Amino-4,6-Dinitrotoluene 0.31 mg/kg J J DL-LOQ 
DA1SB-070M-0201-SO 81613 4-Amino-2,6-Dinitrotoluene 0.069 mg/kg UM UJ MS/MSD 
DA1SB-070M-0202-SO 81613 2,4,6-Trinitrotoluene 0.2 mg/kg J J DL-LOQ 
DA1SB-070M-0203-SO 81613 Selenium 0.36 mg/kg JV J DL-LOQ 
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DA1SB-070M-0203-SO 81613 Di-n-Butyl Phthalate 82 ug/kg J J DL-LOQ 
DA1SB-070M-0204-SO 81613 Selenium 0.43 mg/kg JV J DL-LOQ 
DA1SB-071M-0201-SO 81613 Selenium 0.53 mg/kg JV J DL-LOQ 
DA1SB-071M-0201-SO 81613 Di-n-Butyl Phthalate 93 ug/kg J J DL-LOQ 
DA1SB-071M-0201-SO 81613 Isophorone 54 ug/kg J J DL-LOQ 
DA1SB-071M-0202-SO 81613 Antimony 0.43 mg/kg JV J DL-LOQ 
DA1SB-071M-0202-SO 81613 Selenium 0.52 mg/kg JV J DL-LOQ 
DA1SB-071M-0203-SO 81613 Selenium 0.45 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 Antimony 0.3 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 Selenium 0.6 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 2-Methylnaphthalene 53 ug/kg J J DL-LOQ 
DA1SB-072M-0202-SO 81613 Selenium 0.39 mg/kg JV J DL-LOQ 
DA1SB-072M-0204-SO 81613 Selenium 0.68 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Cadmium 0.016 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Selenium 0.63 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Bis(2-Ethylhexyl)phthalate 110 ug/kg J J DL-LOQ 
DA1SB-084M-0201-SO 81613 Isophorone 74 ug/kg J J DL-LOQ 
DA1SB-085M-0204-SO 81613 Selenium 0.71 mg/kg JV J DL-LOQ 
DA1SB-086M-0204-SO 81613 Selenium 0.45 mg/kg JV J DL-LOQ 
DA1SS-050M-0201-SO 81613 Selenium 0.75 mg/kg JV J DL-LOQ 
DA1SS-051M-0201-SO 81613 Selenium 0.73 mg/kg JV J DL-LOQ 
DA1SS-051M-0201-SO 81613 2-Amino-4,6-Dinitrotoluene 0.25 mg/kg J J DL-LOQ 
DA1SS-052M-0201-SO 81613 Di-n-Butyl Phthalate 210 ug/kg J J DL-LOQ 
DA1SS-052M-0201-SO 81613 Cyanide, Total 0.16 mg/kg J J DL-LOQ 
DA1SS-080M-0201-SO 81613 Selenium 0.62 mg/kg JV J DL-LOQ 
DA1QC-001-0001-ER 81613 Calcium 61 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Chromium 0.79 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Magnesium 6.1 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Manganese 1.4 ug/L J J DL-LOQ 
DA1QC-001-0001-ER 81613 Methoxychlor 0.016 ug/L JP J DL-LOQ P 
DA1QC-001-0001-ER 81613 Methylene Chloride 0.76 ug/L J J DL-LOQ 

Attachment B (continued)
 
Summary of Remedial Investigation Samples Data Qualifications
 

Open Demolition Area #1
 
Phase II Remedial Investigation (2010)
 

Page 5 of 9 

Shaw Environmental & Infrastructer, Inc.

D-75 Attachment B Summary of Remedial Investigation Sample Data Qualifications



Sample Location ID SDG Analyte Result Units 

Laboratory 
Qualifier 

Validation 
Qualifier 

Reason 
Code 1 

Reason 
Code 2 

DA1QC-001-0001-ER 81613 4,6-Dinitro-2-Methylphenol 1.9 ug/L UQ UJ LCS 
DA1QC-001-0001-ER 81613 3,3'-Dichlorobenzidine 0.77 ug/L UQZ UJ LCS 
DA1QC-002-0001-ER 81613 Manganese 0.77 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Nickel 2 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Zinc 4.2 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 Methylene Chloride 0.67 ug/L J J DL-LOQ 
DA1QC-002-0001-ER 81613 4,6-Dinitro-2-Methylphenol 1.7 ug/L UQ UJ LCS 
DA1QC-002-0001-ER 81613 3,3'-Dichlorobenzidine 0.69 ug/L UQZ UJ LCS 
DA1SB-067M-0201-SO 81613 Selenium 0.5 mg/kg JV J DL-LOQ 
DA1SB-067M-0202-SO 81613 Antimony 0.23 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 Antimony 0.49 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 Selenium 0.23 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 Di-n-Butyl Phthalate 85 ug/kg J J DL-LOQ 
DA1SB-068M-0202-SO 81613 Selenium 0.4 mg/kg JV J DL-LOQ 
DA1SB-068M-0204-SO 81613 Thallium 1.5 mg/kg J DL-LOQ 
DA1SB-069M-0201-SO 81613 Bis(2-Ethylhexyl)phthalate 100 ug/kg J J DL-LOQ 
DA1SB-069M-0201-SO 81613 Di-n-Butyl Phthalate 110 ug/kg J J DL-LOQ 
DA1SB-069M-0202-SO 81613 Selenium 0.14 mg/kg JV J DL-LOQ 
DA1SB-070M-0201-SO 81613 Cadmium 0.2 mg/kg MY J MS/MSD MS/SD 
DA1SB-070M-0201-SO 81613 Chromium 21.2 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Cobalt 10.9 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Copper 28.3 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Nickel 17 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Selenium 1.1 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Thallium 2.2 mg/kg MB J MS/MSD 
DA1SB-070M-0201-SO 81613 Vanadium 19.9 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 Zinc 60.3 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 2,4,6-Trinitrotoluene 64 mg/kg M J MS/MSD 
DA1SB-070M-0201-SO 81613 2-Amino-4,6-Dinitrotoluene 0.31 mg/kg J J MS/MSD 
DA1SB-070M-0201-SO 81613 4-Amino-2,6-Dinitrotoluene 0.069 mg/kg UM UJ MS/MSD 
DA1SB-070M-0202-SO 81613 Selenium 0.32 mg/kg JBV J DL-LOQ 
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DA1SB-070M-0202-SO 81613 2,4,6-Trinitrotoluene 0.2 mg/kg J J DL-LOQ 
DA1SB-070M-0203-SO 81613 Selenium 0.36 mg/kg JV J DL-LOQ 
DA1SB-070M-0203-SO 81613 Di-n-Butyl Phthalate 82 ug/kg J J DL-LOQ 
DA1SB-070M-0204-SO 81613 Selenium 0.43 mg/kg JV J DL-LOQ 
DA1SB-071M-0201-SO 81613 Selenium 0.53 mg/kg JV J DL-LOQ 
DA1SB-071M-0201-SO 81613 Isophorone 54 ug/kg J J DL-LOQ 
DA1SB-071M-0202-SO 81613 Antimony 0.43 mg/kg JV J DL-LOQ 
DA1SB-071M-0202-SO 81613 Selenium 0.52 mg/kg JV J DL-LOQ 
DA1SB-071M-0203-SO 81613 Selenium 0.45 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 Antimony 0.3 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 Selenium 0.6 mg/kg JV J DL-LOQ 
DA1SB-072M-0201-SO 81613 2-Methylnaphthalene 53 ug/kg J J DL-LOQ 
DA1SB-072M-0202-SO 81613 Selenium 0.39 mg/kg JV J DL-LOQ 
DA1SB-072M-0204-SO 81613 Selenium 0.68 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Cadmium 0.016 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Selenium 0.63 mg/kg JV J DL-LOQ 
DA1SB-084M-0201-SO 81613 Bis(2-Ethylhexyl)phthalate 110 ug/kg J J DL-LOQ 
DA1SB-084M-0201-SO 81613 Isophorone 74 ug/kg J J DL-LOQ 
DA1SB-085M-0204-SO 81613 Selenium 0.71 mg/kg JV J DL-LOQ 
DA1SB-086M-0204-SO 81613 Selenium 0.45 mg/kg JV J DL-LOQ 
DA1SS-050M-0201-SO 81613 Selenium 0.75 mg/kg JV J DL-LOQ 
DA1SS-051M-0201-SO 81613 Selenium 0.73 mg/kg JV J DL-LOQ 
DA1SS-051M-0201-SO 81613 2-Amino-4,6-Dinitrotoluene 0.25 mg/kg J J DL-LOQ 
DA1SS-052M-0201-SO 81613 Di-n-Butyl Phthalate 210 ug/kg J J DL-LOQ 
DA1SS-052M-0201-SO 81613 Cyanide, Total 0.16 mg/kg J J DL-LOQ 
DA1SS-080M-0201-SO 81613 Selenium 0.62 mg/kg JV J DL-LOQ 
DA1SB-068M-0201-SO 81613 4,4'-DDT 0.5 ug/kg J J DL-LOQ 
DA1SB-068M-0201-SO 81613 Endosulfan II 0.91 ug/kg JP J P 
DA1SB-068M-0201-SO 81613 Heptachlor 7.3 ug/kg P J P 
DA1SB-068M-0201-SO 81613 Heptachlor Epoxide 0.61 ug/kg J J DL-LOQ 
DA1SB-069M-0201-SO 81613 4,4'-DDT 0.61 ug/kg J J DL-LOQ 
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DA1SB-069M-0201-SO 81613 Heptachlor 1.4 ug/kg JP J DL-LOQ 
DA1SB-070M-0203-SO 81613 gamma-Chlordane 4.9 ug/kg P J DL-LOQ 
DA1SB-070M-0203-SO 81613 Heptachlor 1.5 ug/kg JP J DL-LOQ 
DA1SB-071M-0201-SO 81613 gamma-Chlordane 5.8 ug/kg P J DL-LOQ 
DA1SB-071M-0201-SO 81613 Heptachlor 2.5 ug/kg P J DL-LOQ 
DA1SB-084M-0201-SO 81613 4,4'-DDT 0.61 ug/kg J J DL-LOQ 
DA1SB-084M-0201-SO 81613 gamma-Chlordane 1.5 ug/kg JP J DL-LOQ 
DA1SB-084M-0201-SO 81613 Heptachlor 5.8 ug/kg P J DL-LOQ 
DA1SS-052M-0201-SO 81613 4,4'-DDE 0.82 ug/kg JP J DL-LOQ 
DA1SS-052M-0201-SO 81613 4,4'-DDT 0.72 ug/kg J J DL-LOQ 
DA1SS-052M-0201-SO 81613 gamma-Chlordane 5.2 ug/kg P J DL-LOQ 
DA1SS-052M-0201-SO 81613 Heptachlor 1.9 ug/kg J J DL-LOQ 
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mg/L denotes micrograms per Liter.
 
mg/kg denotes micrograms per kilogram.
 
mg/kg denotes milligrams per kilogram.
 
SDG denotes sample delivery group.
 

Laboratory Qualifier Definitions:
 
B denotes analyte detected in associated blank.
 
J denotes estimated value.
 
M denotes matrix spike and/or matrix spike duplicate recovery outside of acceptance limits.
 
P denotes concentration of analyte differs more than 40% between primary and confirmation analysis.
 
Q denotes laboratory control sample outside acceptance limits.
 
U denotes analyte concentration was not above the detection limit.
 
V denotes raised quanititation or reporting limit due to limited sample amount or dilution for matrix background interference.
 
Y denotes replicate/duplicate precision outside acceptance limits.
 
Z denotes calibration criteria exceeded.
 

Validation Qualifier Definitions:
 
J denotes estimated. The analyte was positively identified. The associated numerical value is the approximate concentration of the analyte in the sample.
 
UJ denotes not detected. The detection limits and quantitation limits are approximate.
 

Reason Code Description:
 
DL-LOQ denotes sample result between the detection limit and level of quantitation.
 
LCS denotes laboratory control sample evaluation criteria not met.
 
MS/MSD denotes matrix spike/matrix spike duplicate accuracy and/or precision criteria not met.
 
MS/SD denotes for inorganic methods, the matrix spike/matrix spike duplicate recovery is outside acceptance rang e.
 
P denotes the detected concentration difference between the primary and secondary column is greater than 40%.
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MEMORANDUM FOR RECORD                                                                               18 June 2013 
 
 
SUBJECT:  CHEMICAL DATA USABILITY ASSESSMENT  
 
PROJECT:  Ravenna Army Ammunition Plant, Ravenna, Ohio 
   RVAAP-03 Open Demolition Area #1 
   Phase II Remedial Investigation and Feasibility Study  
 
 

1. Purpose: 
This memorandum represents and documents the evaluation of the quality and usability of the 
analytical data obtained during the Phase II Remedial Investigation (RI) and Feasibility Study for 
RVAAP-03, Open Demolition Area #1.  This includes determination of contract compliance, data 
usability, and data quality objective attainment in accordance with EM 200-1-6, Chapter 5 
(October 2006). 

 
2.  References: 

2.1 Final Data Validation Report, Ravenna Army Ammunition Plan, Sand Creek Disposal Road 
Landfill and Open Demolition Area #1 2010 Sampling, Ravenna, Ohio, prepared by MECx, 
LP, April 2013. 

2.2 Data Validation Report, Appendix D of the Draft Phase II Remedial Investigation and 
Feasibility Study  for RVAAP-03 Open Demolition Area #1, prepared by Shaw, August 2, 
2012. 

2.3 Final Sampling and Analysis Plan Addendum No. 1 for Environmental Services at RVAAP-34 
Sand Creek Disposal Road Landfill, RVAAP-03 Open Demolition Area #1, and RVAAP-28 
Mustard Agent Burial Site, Version 1.0, Ravenna Army Ammunition Plant, Ravenna, Ohio 
(SAP Addendum), prepared by Shaw, February 2010. 

2.4 Facility-Wide Sampling and Analysis Plan for Environmental Investigations at the Ravenna 
Army Ammunition Plant, QAPP Appendix, Ravenna, Ohio (FWQAPP), prepared by SAIC, 
March 2001. 

2.5 Louisville Chemistry Guideline (LCG), prepared by the U.S. Army Corps of Engineers - 
Louisville District, June 2002  

2.6 Louisville DoD Quality Systems Manual Supplement, Version 1, prepared by USACE –
Louisville District, March 2007.  

2.7 DoD Quality Systems Manual for Environmental Laboratories, Department of Defense (DoD 
QSM), Environmental Data Quality Workgroup, Version 4.1, 2009. 

2.8 National Functional Guidelines for Inorganic Superfund Data Review (NFG), U.S. 
Environmental Protection Agency, 2004 

2.9 EM 200-1-6, Chapter 5, Chemical Quality Assurance for Hazardous, Toxic and Radioactive 
Waste (HTRW) Projects, October 1997.   

 
3. Project Description: 

The purpose of the Phase II Remedial Investigation at the Open Demolition Area #1 (ODA 1) 

Shaw Environmental & Infrastructure, Inc.
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was to address data gaps remaining after the Phase I RI.  Sampling was conducted to further define 
the nature and extent of chemicals of potential concern in soil.    The data was used to support the 
preparation of the Feasibility Study.  

 
Sampling was conducted by Shaw Environmental & Infrastructure, Inc. (Shaw) between September 
and November 2010.  A total of 6 surface soil samples and 91 subsurface soil samples were collected 
using incremental sampling method (ISM) procedures.  Additionally, 1 discrete surface soil and 21 
discrete subsurface soil samples were collected.  Samples were analyzed for one or more of the 
following parameters:  metals, explosives, propellants, pesticides, polychlorinated biphenyls (PCBs), 
semivolatile organic compounds (SVOCs), volatiles (VOCs), cyanide, and hexavalent chromium.  
Analytical services were provided by CT Laboratories located in Baraboo, Wisconsin. 
 

4. Analytical Program Overview: 
Below are excerpts from the Quality Assurance Project Plan (QAPP) provided as Part 2 in the SAP 
Addendum: 

4.1 Data Quality Objectives 
Data quality objective (DQO) summaries for this investigation will follow Tables 3-1 and 3-2 in 
the Facility-Wide QAPP. All QC parameters stated in the specific U.S. Environmental Protection 
Agency (USEPA) SW-846 methods will be adhered to for each chemical listed. The SW-846 
method references found in the Facility-Wide QAPP have been revised to the Final Update IV 
methods, as appropriate. Laboratories are required to comply with all methods as written; 
recommendations are considered requirements. Concurrence with the DoD QSM for 
Environmental Laboratories (DoD, 2009), and the Louisville Chemistry Guidance (USACE, 
2002) is expected. 

4.2 Level of Quality Control Effort  
QC efforts will follow Section 3.2 of the Facility-Wide QAPP. Field QC measurements will 
include field source water blanks, trip blanks, field duplicates, surrogates, and equipment rinsate 
blanks. Laboratory QC measurements will include method blanks, laboratory control samples 
(LCSs), laboratory duplicates, and matrix spike/matrix spike duplicate (MS/MSD) samples or 
matrix spike/matrix duplicate (MS/MD) samples for metals.   

4.3 Accuracy, Precision, and Sensitivity of Analysis  
Accuracy, precision, and sensitivity goals identified in Section 3.3 and Tables 3-1 through 3-9 of 
the Facility-Wide QAPP will be imposed for this investigation. As stated above, some of the 
analytical methods numbers have been updated (refer to Table 1-1 of this QAPP addendum). 
Quality objectives related to individual method QC protocol will also follow requirements given 
in the QSM and the LCG.  Laboratories will make all reasonable attempts to meet the program 
and project reporting levels in Tables 3-1 through 3-9 of the Facility-Wide QAPP for each 
individual sample analysis.  

4.4 Completeness, Representativeness, and Comparability  
Completeness, representativeness, and comparability goals identified in Section 3.4 and Tables 3-
1 and 3-2 of the Facility-Wide QAPP will be imposed for this investigation. The completeness 
goal for analytical data is 90%, as defined in Tables 3-1 and 3-2 of the FWQAPP.   
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5. Chemical Data Quality and Usability Assessment: 

This assessment of the overall quality and usability of project data was based upon a thorough review 
of the associated Data Validation Reports as presented in Appendix D of the Draft Phase II Remedial 
Investigation and Feasibility Study for RVAAP-03 Open Demolition Area #1  (Shaw, 2012) and 
Section 4 of the Final Data Validation Report, Ravenna Army Ammunition Plant Sand Creek 
Disposal Road Landfill and Open Demolition Area #1, 2010 Sampling (MECx, 2013).    
 
Shaw performed a Level III validation of 100% of the project data.  During the review process, data 
were assigned data qualifiers in accordance with the DoD QSM 4.1 to indicate the usability of the 
data. 

 
Additionally, data validation was performed by MECx, a USACE-Louisville District contracted third-
party.  The associated Data Validation Report details their findings from the Level IV validation of 
10% of the primary sample data, analysis of field duplicate results, and the determination of data 
usability.  This evaluation includes review of the same QC elements as the primary contractor’s 
review in addition to an in-depth look into the verification of sample results, target compound 
identification, and raw data.  The intent is to verify the quality and the reliability of the primary data 
for its intended use. 
 
The data were evaluated in the context of the data quality objective (DQOs) and measurement quality 
objectives (MQOs) as specified in the project specific SAP addendum and the FWQAPP referenced 
in item 2.   
 
The subsections below present the U.S. Army Corps of Engineers – Louisville District’s assessment 
of the chemical data quality for the Sand Creek RI including determination of contract compliance, 
data usability, and data quality objective attainment. 
 

5.1 Contract Compliance 
Samples were collected and analyzed in accordance with the procedures specified in the project 
QAPPs.  With minor exceptions, data met the QC specifications outlined in the DoD QSM and 
project QAPPs.  Specific non-conformances and their impact on data usability are noted and 
described in the associated data evaluation reports.   
 
Detection limits (DLs) for some analytes exceeded applicable screening criteria.   Results with 
DLs exceeding project criteria may still be usable during risk assessment; however, it is 
incumbent upon the final data user to make this determination on a case by case basis.   

 
5.2 Data Quality Attainment 
The quality of data generated for the ODA 1 Phase II RI met the project DQOs.  Completeness 
surpassed the goal of 90%.         
 
Some data were rejected during third party validation that was not rejected during the contractor’s 
review.  These were relegated to two hexachlorocyclopentadiene and two benzyl alcohol SVOC 
results; two chloroethane, two chloromethane, and one 2-hexanone VOC results ; and two 
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antimony results for the samples depicted below. 
 

ODA 1 
Rejected Data 

Sample SDG Analyte Reason Review 

DA1SB-059M-0201-SO 
DA1SB-068M-0201-SO 

81543 
81613 

Hexachlorocyclopentadiene MRL Recoveries 
(<10%) 

Level IV 

Benzyl alcohol 

DA1SB-059D-0201-S0 
 

81543 
 

Chloroethane MRL Recoveries 
(<10%) Chloromethane 

DA1SB-068D-0201-SO 81613 
2-Hexanone 

MRL Recoveries 
(<10%) Chloroethane 

Chloromethane 

DA1SB-063M-0202-SO 81543 Antimony MS/MSD Recovery 
(<30%) DA1SB-055M-0201-SO 

 
Three variances, as outlined below, were noted during USACE’s review of the respective data 
validations.  These were primarily due to differences in professional opinion and/or discrepancies 
within the guidance documents, particularly as the project transitions to newer updated guidance 
(i.e., from the LCG and NFG to the QSM).  The qualification of some data depended on which 
document was assigned precedence; however, the professional judgments of both validators were 
within the purview of the guidance documents used.  

 
• MRL recoveries: 

This was primarily associated with VOC and SVOC analyses.  During third party validation 
data associated with MRL recoveries of < 10% were rejected (R) for use.   Shaw did not 
reject this data if the laboratory ran an MDL check standard and the analytes were detected.  
This is consistent with the protocol established in the LCG.   

• Several explosive analytes were reported by both Method 8270 for semivolatiles and Method 
8330 for explosives.  MECx selected (rejected) one result over another for use.  However, 
both met reporting limit requirements and QC criteria.  Therefore, both were reported and 
used by Shaw. 

• MECx qualified antimony results associated with MS/MSD recovery failures on a batch/ 
sample delivery group basis allowed under the NFG (2004) and the LCG.  Shaw qualified the 
results for the parent sample only in accordance with the QSM (Version 4.1).  Additionally, if 
the laboratory subsequently performed a post digestion spike which met criteria, Shaw 
qualified results as estimated (J) rather than unusable (R).   

5.3 Data Usability 
Data were consistently reviewed and qualified by both the primary contractor and the third-party 
validator.  Overall findings were compatible with the exceptions noted above.  In a few instances 
differences in professional opinion and/or guidance utilized resulted in data being rejected (R) as 
unusable by one reviewer and not the other. This occurred most notably in regards to qualification 
of data due to low MRL recovery and MS failures.      
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6.0  Conclusion: 
Through the proper implementation of the project data review, verification, and validation process 
that is outlined in the FWQAPP, the data for the ODA 1 Phase II RI are deemed acceptable for use.  
Based upon this assessment, all analytical results are usable to meet the project DQOs as qualified 
and presented by Shaw; can withstand scientific scrutiny; are technically defensible; and are of 
known and acceptable quality in terms of sensitivity, precision, and accuracy. 
 

 
 
Kathy Krantz 
Project Chemist 
USACE – Louisville District 
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      CONTRACTOR STATEMENT OF INDEPENDENT TECHNIC AL REVIEW 
__________________________________________________________________________ 

MECX , LP (MECX) has compleeted the Daata Validati on Report f or Multiple Sample Delivery Groups from 
the Raavenna Armmy Ammunition Plant Sand Creek Disposal RRoad Landfill and Open D emolition Ar ea #1, 
2010 Sampling. NNotice is hereby given t hat an indeppendent techhnical review has been co nducted to deetermine 
thee usability annd bias of th e analytical data. 

Significant concerns and the res olution are aas follows: 

None 

As noted above, a ll concerns resulting from this in dependent technical re view have been considered. 

______ 
Elizabet 

__________ 
h Wessling 

_____________ 

Senior Environmentaal Chemist 
MECX Independent Technical Reeview Team Leader   

Patti Me eks, Ph.D. 
Senior Environmentaal Chemist 
MECX Independent Technical Reeview Team Member 
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EXECUTIVE SUMMARY 

The overall objective of the project described in this document was to define the nature and 
extent of contamination at the Sand Creek Disposal Road Landfill (Sand Creek) and Open 
Demolition Area #1 (ODA 1) and complete a Remedial Investigation/Feasibility Study as 
applicable. Sampling was conducted by the Shaw Environmental and Infrastructure (Shaw) 
from September to November 2010. Samples collected are described in the table below. 

ODA1 Sand Creek 
Analysis Soil Soil Sediment 

Ml Discrete Duplicate Ml Discrete Duplicate Ml Discrete Duplicate 
Metals 90 0 7 77 0 8 1 0 0 
Semivolatiles 11 0 2 77 0 8 1 0 0 
Explosives 90 0 7 77 0 8 1 0 0 
Volatiles 2 20 2 0 7 4 0 1 0 
Pesticides 10 0 2 8 0 4 1 0 0 
PCBs 10 0 2 8 0 4 1 0 0 
Nitroguanidine 26 0 3 8 0 4 1 0 0 
Nitrocellulose 26 0 3 8 0 4 1 0 0 
Hexavalent 
Chromium 10 0 2 14 0 4 1 

0 
0 

Cyanide 10 0 2 8 0 4 1 0 0 

This report details the findings of the primary sample data validation, analysis of field duplicate 
results, and the determination of data usability performed by MECx, LP (MECx) on the samples 
described above. 

One or more of the following analyses were performed for the primary samples by CT 
Laboratories (CT) located in Baraboo, Wisconsin: 

• United States Environmental Protection Agency (USEPA) SW-846 Method 6010C for 
metals 

• USEPA SW-846 Methods 7470A/7471A for mercury 

• USEPA SW-846 Method 83308 for explosive compounds 
• USEPA SW-846 8330 Modified for nitroguanidine 

• USEPA SW-846 9056 Modified for nitrocellulose 
• USEPA SW-846 Method 82608 for volatile organic compounds (VOCs) 

• USEPA SW-846 Method 8270C for semivolatile compounds (SVOCs) 

• USEPA SW-846 Method 8081 for pesticides 
• USEPA SW-846 Method 8082 for polychlorinated biphenyls (PCBs) 

• USEPA SW-846 Method 7196A for hexavalent chromium 
• USEPA SW-846 Method 9012 for cyanide 
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A total of 18 quality assurance soil samples were submitted to RTI Laboratories (RTI) in Livonia, 
Michigan. The samples were analyzed for one or more of the aforementioned analyses and the 
results are discussed in a separate report, Ravenna Army Ammunition Plant Sand Creek 
Disposal Road Landfill and Open Demolition Area #1 2010 Sampling Chemical Quality 
Assurance Report. 

Specific concerns regarding the data are noted below: 

	 3 hexavalent chromium DLs exceeded the Facility-Wide Cleanup Goal (FWCUG) of 1.64 
mg/Kg, at 1.9 mg/Kg. 

	 5 benzo(a)pyrene DLs nominally exceeded the FWCUG of 0.023 mg/Kg, at 0.022 
mg/Kg. 

	 Manual integrations performed for the MRL standards did not consistently adjust the 
baseline to account for a baseline anomaly that occurred just prior to the nitroguanidine 
retention time. 

	 Due to instrument limitations, the hexavalent chromium raw data did not list the sample 
absorbances; therefore, the reviewer was not able to calculate the sample results from the 
raw data.   

	 The actual temperature upon receipt was not noted by the laboratory.  The temperature 
was noted only as being below some temperature (e.g. <4.2 C). o

	 All explosive extractions were performed beyond the holding time.  

Some data were rejected due to matrix spike/matrix spike duplicate recovery and calibration 
outliers. Rejected data are not usable.  Results with DLs that exceed project criteria may be 
usable for their intended purposes; however, it is dependent on the final data user to make this 
determination on a case-by-case basis. All remaining results are usable for their intended 
purposes as qualified by MECX . 
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ACRONYMS AND ABBREVIATIONS 

AOC  Area of Concern 
ARNG  Army National Guard 
°C   Degrees Celsius 
CCB  Continuing Calibration Blank 
CCC Calibration Check Compounds 
CCV  Continuing Calibration Verification  
CT   CT Laboratories 
%D   Percent Difference 
DL   Detection Limit 
DoD Department of Defense 
EDD  Electronic Data Deliverable 
FWCUG  Facility-Wide Cleanup Goals 
FWQAPP Facility-Wide Quality Assurance Project Plan  
GC/MS  Gas Chromatography/Mass Spectrometry 
ICSA  Interference Check Sample A 
ICSAB   Interference Check Sample AB 
ICV   Initial Calibration Verification 
ICP   Inductively Coupled Plasma 
LCS   Laboratory Control Sample 
LCSD  Laboratory Control Sample Duplicate 
LOD  Limit of Detection  
LOQ  Limit of Quantitation  
MECX   MECX, LP 
MRL   Method Reporting Limit 
MS   Matrix Spike  
MSD  Matrix Spike Duplicate  
ODA1   Open Demolition Area #1  
PCB Polychlorinated Biphenyl 
QA   Quality Assurance 
QAPP  Quality Assurance Project Plan  
QC   Quality Control 
QSM  Quality Systems Manual  
RPD  Relative Percent Difference 
RRF   Relative Response Factor 
RSD  Relative Standard Deviation 
RSL   Regional Screening Level 
RTI   RTI Laboratories 
RVAAP  Ravenna Army Ammunition Plant  
SAIC  Science Applications International Corporation 
SAP  Sampling and Analysis Plan 
SDG Sample Delivery Group 
Shaw  Shaw Environmental and Infrastructure 
SPCC  System Performance Check Compound 
SVOC  Semivolatile Organic Compounds 
USACE  United State Army Corps of Engineers 
USEPA  United State Environmental Protection Agency 
VOC  Volatile Organic Compounds 
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1. INTRODUCTION 

1.1 PROJECT OVERVIEW 

The overall objective of the project described in this document was to define the nature and 
extent of contamination at the Sand Creek Disposal Road Landfill (Sand Creek) and Open 
Demolition Area #1 (ODA 1) and complete a Remedial Investigation/Feasibility Study as 
applicable. Sampling was conducted by the Shaw Environmental and Infrastructure (Shaw) 
from September to November 2010. Samples collected are described in the table below. 

Table 1. Sample analysis counts by Area of Concern 
ODA1 Sand Creek 

Analysis Soil Soil Sediment 

Metals 
Ml 
90 

Discrete 
0 

Duplicate 
7 

Ml 
77 

Discrete 
0 

Duplicate 
8 

Ml 
1 

Discrete 
0 

Duplicate 
0 

Semivolatiles 11 0 2 77 0 8 1 0 0 
Explosives 
Volatiles 

90 
2 

0 
20 

7 
2 

77 
0 

0 
7 

8 
4 

1 
0 

0 
1 

0 
0 

Pesticides 10 0 2 8 0 4 1 0 0 
PCBs 10 0 2 8 0 4 1 0 0 
Nitroguanidine 
Nitrocellulose 

26 
26 

0 
0 

3 
3 

8 
8 

0 
0 

4 
4 

1 
1 

0 
0 

0 
0 

Hexavalent 
Chromium 

10 0 2 14 0 4 1 0 0 

Cyanide 10 0 2 8 0 4 1 0 0 

One or more of the following analyses were performed for the primary samples by CT 
Laboratories (CT) located in Baraboo, Wisconsin: 

• United States Environmental Protection Agency (USEPA) SW-846 Method 6010C for 
metals 

• USEPA SW-846 Methods 7470A/7471A for mercury 
• USEPA SW-846 Method 83308 for explosive compounds 
• USEPA SW-846 8330 Modified for nitroguanidine 
• USEPA SW-846 9056 Modified for nitrocellulose 
• USEPA SW-846 Method 82608 for volatile organic compounds (VOCs) 
• USEPA SW-846 Method 8270C for semivolatile compounds (SVOCs) 
• USEPA SW-846 Method 8081 for pesticides 
• USEPA SW-846 Method 8082 for polychlorinated biphenyls (PCBs) 
• USEPA SW-846 Method 7196A for hexavalent chromium 
• USEPA SW-846 Method 9012 for cyanide 

A total of 18 quality assurance soil samples were submitted to RTI Laboratories (RTI ) in Livonia, 
Michigan. The samples were analyzed for one or more of the aforementioned analyses and the 
results are discussed in a separate report, Ravenna Army Ammunition Plant Sand Creek 
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Disposal Road Landfill and Open Demolition Area #1 2010 Sampling Chemical Quality 
Assurance Report.  

This report describes findings of the primary sample data validation, analysis of primary/field 
duplicate results, and the determination of data usability performed by  MECX, LP (MECX) on the 
site samples reported in seven sample delivery groups (SDGs) from CT.  

1.2  PREVIOUS ACTIVITIES AND DATA 

The following summary was adapted from the  Facility-Wide Sampling and Analysis Plan for 
Environmental Investigations at the Ravenna Army Ammunition Plant, Ravenna, Ohio  
(FWQAPP) prepared by Science Applications International Corporation (SAIC), March 2001 and 
the Final Sampling and Analysis Plan Addendum No. 1 for Environmental Services at RVAAP-
34 Sand Creek Disposal Road Landfill, RVAAP-03 Open Demolition Area #1, and RVAAP-28  
Mustard Agent Burial Site (SAP) prepared by Shaw Environment and Infrastructure (Shaw),  
November 2010. 

Located in northeastern Ohio on approximately 21,000 acres, Ravenna Army Ammunitions  
Plant (RVAAP) was established in 1940 to load, store, and demilitarize conventional artillery 
ammunition, bombs, mines, fuses and boosters, primers and percussion elements.  Originally 
RVAAP operated as two separate units, the Portage Ordnance Depot and the Ravenna  
Ordnance Plant. During World War II, a contractor operated the Ravenna Ordnance Depot and 
the government operated the Portage Ordnance Depot.  Ordnance production and storage for 
World War II continued until August 1945, at which time the facility was renamed the Ravenna  
Arsenal, and the government assumed control of all operations. Then, from 1951  to 1999, the  
entire facility was operated by contractors.  Ordnance production at the facility was phased out 
and sent to  Plum Brook Ordnance Works in Sandusky, Ohio and Keystone Ordnance Works in  
Meadville, Pennsylvania. All production at the facility had ceased by 1957 and the plant was 
placed on standby.  In 1961, the plant was operational for seven months, processing and 
performing explosive melt-out of bombs. After deactivation late in 1961, the facility was 
renamed RVAAP. From mid-1968 until 1971, the plant was reactivated to load, assemble, and  
pack munitions on three load lines and two component lines.  Operations ceased at Load Lines 
1, 2, 3, and 4 in 1971; however, the Lines were reactivated to perform demilitarization  
operations for several months in 1973 and 1974.  In 1992, RVAAP was again placed on 
“Inactive” status. Salvage and demolition operations started in 1998 and administrative control 
of the facility was transferred to the Army National Guard (ARNG) in 1999. 

Information specific to ODA1 and Sand Creek is provided in sections 4.1 and 5.1 of this report, 
respectively. 

Samples collected in association with the project described in this document were from soils 
and sediments collected from Sand Creek and soils collected from ODA1.  The samples were 
collected in order to provide the additional characterization of the nature and extent of 
contamination at Sand Creek and ODA1. 
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2. DESCRIPTION OF WORK PERFORMED 


This section describes the data verification and data validation procedures used during the 
evaluation of the site samples reported in SDGs 81575, 81578, 81584, 81623, 81670, 82400, 
and 82452 from CT. 

2.1 DATA VALIDATION PROCESS  

Level IV validation was performed on 10% of the total number of primary samples collected. 
Primary samples with associated QA and field duplicate samples were prioritized for Level IV 
validation; however, not all samples validated at Level IV had associated QA or field duplicate 
samples. Samples validated at Level IV for ODA1 are listed in Section 4.2 and the samples 
validated at Level IV for Sand Creek are listed in Section 5.2. 

Data validators assessed results based on the FWQAPP, the SAP, Department of Defense 
Quality Systems Manual for Environmental Laboratories Version 4.1 (DoD QSM), FWQAPP, the 
specific EPA methods, the National Functional Guidelines for Superfund Organic Methods Data 
Review (2008), and the National Functional Guidelines for Inorganic Data Review (2004). The 
following were reviewed for Level IV validation: 

  Sample management (collection techniques, sample containers, preservation, handling,  
transport, chain-of-custody, holding times), 

  Calibration data summary forms (initial and continuing), 
  Method reporting limit (MRL) standard recoveries, 
  Blank sample results (method, calibration, equipment, field),  
  Laboratory control sample (LCS) or LCS/LCS duplicate (LCS/LCSD) recoveries and/or  

precision, 
  Laboratory duplicate precision,  
  Surrogate recoveries (if applicable),  
  Matrix spike/matrix spike duplicate (MS/MSD) recoveries and precision,  
  Post digestion spike recoveries, 
  Field QA/QC sample results,  
  Inductively coupled plasma (ICP) interference check sample (ICS) recoveries,  
  Serial dilution precision,  
  Gas Chromatography/Mass Spectrometry (GC/MS) tuning, if a GC/MS is used,  
  Internal standards performance (if applicable),  
  Sample results verification, 
  Target compound identification,  

 Raw data. 

Blanks – method, calibration, trip, field and equipment – were assessed using the National 
Functional Guidelines 5× and 10× rules.  Target compounds detected in the samples at 
concentrations less than or equal to 5× a blank detect and common laboratory contaminant 
compounds detected in the samples at concentrations less than or equal to 10× a blank detect 

3 

-19
alid

Shaw Environmental & Infrastructure, Inc.

E Appendix E 
 Report and Chemical Data Usability Assessment



Shaw Environmental & Infrastructure, Inc.

E-20

Ravenna Army Ammunition Plant, Sand Creek/ODA 1 
Data Validation Report 

were qualified as nondetected. Nondetected results were reported at the limit of detection 
(LOD) if the original detect was less than or equal to the LOD, or reported at the level of 
contamination if the original detect was greater than the LOD. 

2.2 DATA VALIDATION QUALIFIERS 

Data qualifiers, as defined below, were applied following the FWQAPP and the DoD QSM: 

U Nondetected at the limit of detection 
The analyte was analyzed for but not definitively detected. 

J Estimated 
The identification of the analyte is acceptable but the quality assurance criteria indicate that 
the quantitative values may be outside the normal expected range of precision. 
Additionally used to identify detects reported below the limit of quantitation (LOQ). 

N Identity Presumptive and Tentative 
There is presumptive evidence that the analyte is present but it has not been confirmed. 
There is an indication that the reported analyte is present; however, all quality control 
requirements necessary for confirmation were not met. 

R Rejected 
Data are considered to be rejected and shall not be used for environmental decisions. 

2.3 DATA VALIDATION FLAGGING CODES 

The qualification codes in the following table may have been used to flag the data described in 
this document: Sample qualifications are summarized in Appendix B. All qualifications and 
associated qualification codes have been entered into the electronic data deliverables (EDD) 
received from the laboratories and may be reviewed in the Appendix A of this report. 

Table 2. Qualification code reference table 
Qualifier Organics lnorganics 

H Holdina times were exceeded. Holdina times were exceeded. 
s Surrogate recovery was outside QC limits. The sequence or number of standards used 

for the calibration was incorrect. 
c Calibration %RSD or %0 was noncompliant. Correlation coefficient was noncompliant. 

MRL recoverv outlier of missina MRL. MRL recoverv outlier of missina MRL. 
R Calibration RRF was noncomoliant. %R for calibration is not within control limits. 
B Presumed contamination as indicated by the Presumed contamination as indicated by the 

preparation (method) blank results . preparation (method) or calibration blank 
results. 

L Laboratory Blank Spike/Blank Spike Laboratory Control Sample %R was not 
Duplicate %R was not within control limits. within control limits. 

a MS/MSD recovery was poor or RPD high. MS recovery was poor. 
E Not aoolicable Duplicates showed poor agreement. 
I Internal standard performance was ICP ICS results were unsatisfactory. 

unsatisfactory. 
A Not applicable. ICP Serial Dilution %0 were not within control 
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limits. 
Tunina (BFB or DFTPP) was noncompliant. ICPMS tunina was noncompliant 
Presumed contamination as indicated by the Not applicable. 
trip blank results. 
False positive - reported compound was not False positive - reported compound was not 
present. present. 
False negative - compound was present but False negative - compound was present but 
not reported. not reported. 
Presumed contamination as indicated by the Presumed contamination as indicated by the 
FB or ER results. FB or ER results. 
Reported result or other information was Reported result or other information was 
incorrect. incorrect. 
TIC identity or reported retention time has Not applicable. 
been chanaed. 
The analysis with this flag should not be The analysis with this flag should not be used 
used because another more technically because another more technically sound 
sound analvsis is available. analvsis is available. 
Instrument performance for pesticides was Post Digestion Spike recovery was not within 
poor. control limits. 
A deficiency was found that has been A deficiency was found that has been 
described in the "Sample Management," described in the "Sample Management," 
section (*II) or the "Method Analyses" section (*II) or the "Method Analyses" section 
section (*Ill). (*Ill). 

Ravenna Army Ammunition Plant, Sand Creek/ODA 1 
Data Validation Report 
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3. DATA ACQUISITION ACTIVITIES 

3.1 SAMPLE COLLECTION 

Soil samples were collected from September to November 2010. The samples were submitted 
under chain-of-custody to the primary laboratory, CT. 

Unless otherwise noted in Sections 4.2.1 and 5.2.1, the chains-of-custody associated with the 
samples validated at Level IV were appropriately signed by both field and/or laboratory 
personnel with all samples and analyses accounted for, cooler custody seals intact, and within 
the temperature limits of 4±2°C. All documentation regarding sample handling as presented in 
the case narratives, chains-of-custody, correspondence, and sample condition upon receipt 
forms was evaluated. 

3.2 SAMPLE ANALYSIS 

CT, the primary laboratory, analyzed the samples shown in Table 1, and 9 equipment rinsate 
samples, 1 field blank, and 14 trip blank samples. Analyses performed by CT included USEPA 
SW-846 Method 6010C for various metals, USEPA SW-846 Methods 7470A/7471A for mercury, 
USEPA SW-846 Method 8270C for SVOCs, USEPA SW-846 Method 8081 for pesticides, 
USEPA SW-846 Method 8082 for PC8s, USEPA SW-846 Method 82608 for voes, USEPA 
Method SW-846 83308 for explosive compounds, USEPA Method SW-846 8330 Modified for 
nitroguanidine, USEPA Method SW-846 9056 Modified for nitrocellulose, USEPA Method SW-
846 7196A for hexavalent chromium, and USEPA SW-846 Method 9012A for cyanide. 

3.3 DATA COMPLETENESS 

Data completeness for the project described in this report was found to be generally acceptable 
as no deliverables were missing. 

3.4 SAMPLE PRESERVATION AND HOLDING TIME REQUIREMENTS 

Unless noted otherwise in Sections 4.2.3 and 5.2.3, all method preservation requirements were 
met. The extraction and analytical holding times for the analyses reviewed in this document are 
as follows: 

Table 3. Holding Times 
Holding Time 

Method Analysis Extraction Analysis 
Water Soil Water Soil 

6010C Metals N/A N/A 180 davs 180 davs 
7470A/7471A Mercurv N/A N/A 28 davs 28 davs 
82608 v oes N/A N/A 14 davs 14 davs 
8270C SVOCs 7 davs 14 davs 40 davs 40 davs 
8081 Pesticides 7 davs 14 davs 40 davs 40 davs 
8082 PC8s 7 davs 14 davs 40 davs 40 davs 
83308 Explosives 7 davs 14 davs 40 davs 40 davs 
8330 M Nitroauanidine 7 davs 14 davs 40 davs 40 davs 

6 



Shaw Environmental & Infrastructure, Inc.

E-23

Method Analysis 

9056 M Nitrocellulose 
7196A Hexavalent chromium 
9012A Cvanide 

Holding Time 
Extraction Analvsis 

Water Soil Water Soil 
NIA NIA 28 davs 28 davs 

24 hours 30 davs 24 hours 24 hours 
NIA NIA 14 davs 14 davs 

Ravenna Army Ammunition Plant, Sand Creek/ODA 1 
Data Validation Report 

Unless noted otherwise in Sections 4.2.3 and 5.2.3, all holding times were met. 

3.5 DETECTION LIMIT REQUIREMENTS 

Please note: All hardcopy and EDD report nondetected results to the detection limit (DL). 
Correspondence with E. Korthals of CT indicated the laboratory had not completed its change to 
the LOQ/LOD/DL reporting system at the time these samples were analyzed. The DLs and 
LODs were appropriately set, but the laboratory information management system incorrectly 
reported nondetects to the DL instead of the LOO. 

As per the SAP, the site specific cleanup goals (FWCUGs) for the Residential Farmer Adult, 
Residential Farmer Child, and National Guard Trainee, presented in the Final Facility-Wide 
Human Health Remediation Goals at the RVAAP (2010) were applicable to the ODA1 and Sand 
Creek sites. Due to the reporting issue noted above, MECx compared to the detection limit (DL) 
for the nondetected analytes to the most stringent FWCUG for each nondetected analyte. As 
per the SAP, if no FWCUG was listed, the USEPA Region 9 Residential Regional Screening 
Level (RSL) was utilized. 

Some DLs exceeded project criteria. These are listed in Sections 4.2.4 and 5.2.4. Results with 
DLs that exceed project criteria may be usable for their intended purposes; however, it is 
dependent on the final data user to make this determination on a case-by-case basis. 
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)( ~ CD u > 0 CD '°~ >, 
w Q. Q. Q. rt) > ::E u u 

Soil 110 9 7 97 29 12 12 13 24 97 12 12 

Table 5. ODA 1 validated samples and methods 

"' "' "' CD c CD .2!: ftl "t, CD 
Sample ID SDG Matrix Co llected "' ai ·c:; "' ~ 

"t, 

.2 "' u "' ·2: Q. :;::, m 0 u s Q. 0 "' + ftl 
)( ~ CD u > 0 CD '°~ >, 
w Q. Q. Q. rt) > ::E u u 

DA 1 SB-055M-0001-SO 81543 Soil 9/22/2010 x -- -- -- -- -- x -- --
DA 1 SB-059D-0201-SO 81543 Soil 9/23/2010 - - - - - x - -- --
DA 1 SB-059M-0201-SO 81543 Soil 9/23/2010 x x x x x -- x x x 

DA 1 SB-063M-0202-SO 81543 Soil 9/23/2013 x x - - - -- x -- --
DA 1 SB-068D-0201-SO 81613 Soil 9/24/2010 -- -- -- -- -- x -- -- --
DA 1 SB-068M-0201-SO 81613 Soil 9/24/2010 x x - - x -- x -- --
DA 1 SB-070D-0201-SO 81613 Soil 9/24/2010 -- -- -- -- -- x -- -- --
DA 1 SB-070M-0204-SO 81613 Soil 9/24/2010 x x - - - -- - -- --
DA 1 SB-072M-0204-SO 81613 Soil 9/24/2010 x x -- -- -- -- -- -- --
DA 1SB-074M-0202-SO 82400 Soil 11/10/2010 x x - - - -- - -- --

-
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4. OPEN DEMOLITION AREA #1 

4.1 PREVIOUS ACTIVITIES AND DATA 

ODA 1 is approximately 6-acres in size and was used in the 1940s for open burning and open 
detonation of munitions, explosives and associated materials. Visual inspections of the site 
indicate that burning and detonation activities may have been conducted in small areas in the 
plane storage area adjacent to ODA 1. The open burn sites at ODA 1 may have been cleared by 
scraping debris and scrap to the periphery, using heavy equipment. Since the burn ing and 
detonation activities ceased, ODA1 has been unused although some ARNG troop training has 
occurred at the surrounding plane storage site since 1969. 

A Phase I remedial Investigation was conducted at ODA 1 by SAIC in 1999 and an interim 
removal action was performed by MKM Engineers (MKM) in 2000 and 2001. Shaw prepared a 
Data Quality Objective Report based on these investigations and determined additional 
sampling was necessary to address data gaps. 

4.2 CURRENT INVESTIGATION 

Samples collected in association with the project described in this document were from soils 
collected from ODA 1. The samples were collected in order to provide the additional 
characterization of the nature and extent of contamination at ODA 1 . 

Table 4. Total sample count for ODA1 
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DA 1 SS-050M-0201-SO 81613 Soil 9/27/2010 x x -- -- -- -- -- -- --
DA 1 SS-054M-0201-SO 82400 Soil 11/10/2010 x x - - - -- - -- --

-

Table 6. ODA 1 field duplicate samples 
Duplicate Sample ID Parent Sample 
DA 1 SB-081 M-0203-SO DA 1 SB-059M-0203-SO 
DA 1 SB-082M-0202-SO DA 1 SB-063M-0202-SO 
DA 1 SB-083M-0202-SO DA 1 SB-065M-0202-SO 
DA 1 SB-084D-0201-SO DA 1 SB-068D-0201-SO 
DA 1 SB-084M-0201-SO DA 1 SB-068M-0201-SO 
DA 1 SB-085D-0204-SO DA 1 SB-070D-0203-SO 
DA 1 SB-085M-0204-SO DA 1 SB-070M-0204-SO 
DA 1 SB-086M-0204-SO DA 1 SB-072M-0204-SO 
DA 1SS-080M-0201-SO DA 1 SS-050M-0201-SO 

4.2.1 Sample Collection 

Except as noted below, no sample collection issues were noted. 

SDG Issue 
The sample receipt temperatures were listed by the laboratory only as <##- °C (e.g. 

All <2.6°C). As the samples were not received above 6.0°C and were not noted to be 
frozen or damaged, no qualifications were applied. 

Most 
Some corrections made to the chain-of-custody by the sampler or by the laboratory 
were overwritten and some correction were not initialed or dated. 
Some collection times listed on the chain-of-custody did not match the sample 

81575 containers. Shaw advised the laboratory to use the times listed on the sample 
containers. 
Sample DA 1 SB-070M-0204-SO was listed on the chain-of-custody but was not 

81623 
received. As per Shaw, volume from the field duplicate, DA 1 SB-085M-0204-SO was 
used for the DA 1 SB-070M-0204-SO sample analyses. The field duplicate was not 
considered a valid replacement for the parent sample. 

4.2.2 Data Completeness 

Data completeness for the project described in this report was found to be generally acceptable 
as no deliverables were missing from the SDGs reviewed. 

4.2.3 Preservation and Holding Time Requirements 

All method preservation requirements were met. Except as noted in the table below, all holding 
times, as listed in Table 3, were met. Results listed in the table below were qualified as 
estimated, "UJ," for nondetects and estimated with a potential negative bias, "J-," for detects. 
The qualified results were coded with an "H" qualification code. 
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Samples qualified for exceeded holding time 

Method Analytes Sample 
Days past extraction 
holding time 

DA 1 S8-055M-0001-SO 5 
83308 All DA 1 S8-059M-0201-SO, 

9 
DA 1 S8-063M-0202-SO 
DA 1 S8-068M-0201-SO 

83308 All DA 1 S8-070M-0204-SO 9 
DA 1 S8-072M-0204-SO 

83308 All DA 1 SS-OSOM-0201-SO 6 
8330 Nitroguanidine DA 1 S8-059M-0201-SO 9 

8270C All 
DA 1 S8-059M-0201-SO 8 
DA 1 S8-068M-0201-SO 7 

83308 All DA 1S8-074M-0202-SO 1 
8330 Nitroguanidine DA 1 S8-068M-0201-SO 10 
8330 Nitroguanidine DA 1 S8-063M-0202-SO 9 
9012 Cyanide DA 1 S8-059M-0201-SO 16 

4.2.4 Detection Limit Requirements 

As per the SAP, the site specific cleanup goals (FWCUGs) for the Residential Farmer Adult, 
Residential Farmer Child, and National Guard Trainee, presented in the Final Facility-Wide 
Human Health Remediation Goals at the RVAAP (2010) were applicable to the ODA1 and Sand 
Creek sites. Due to the reporting issue noted in Section 3.5, MECx compared the DL for the 
nondetected analytes to the most stringent FWCUG for each nondetected analyte. As per the 
SAP, if no FWCUG was listed, the USEPA Region 9 Residential Regional Screening Level 
(RSL) was utilized. 

These analytes had Dls which exceeded the FWCUG: 

• 2 benzo(a)pyrene Dl s (nominally exceeded by 0.01 mg/Kg) 

• 1 hexavalent chromium DL exceeded the control limit of 1.9 mg/Kg by 0.26 mg/Kg 

No analytes had Dl s which exceeded the RSLs: 

The following had no FWCUG or RSL: 

• 1 metal: potassium (nutrient) 
• 8 pesticide compounds: alpha-chlordane, chlordane, endosulfan I, endosulfan II , 

endosulfan sulfate, endrin aldehyde, endrin ketone, and gamma-chlordane 

• 3 VOCs: chloroethane, cis-1 ,3-dichloropropene, trans-1 ,3-dichloropropene 
• 2 PCBS: Aroclor 1262, Aroclor-1 268 
• 2 VOCs: cis-1 ,3-dichloropropene, trans-1,3-dichloropropene 
• 9 SVOC compounds: acenaphthylene, benzo(g,h,i)perylene, dimethyl phthalate, 

phenanthrene, 1,3-dichlorobenzene, 2-nitrophenol, 3-nitroaniline, 4-bromophenyl phenyl 
ether, 4-chlorophenyl phenyl ether 
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Results with DLs that exceed project criteria may be usable for their intended purposes; it is 
dependent on the final data user to make this determination on a case-by-case basis.   

4.3.1 Explosives 

CT analyzed 90 primary MI soil samples, 7 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for explosive compounds by USEPA SW-846 Method 8330B.  MECX  
validated 9 soil samples at Level IV. 

 	 Detection Limit (DL) studies were not evaluated as part of this project.  

 Calibrati	 on: 

o 	 Initial calibration average percent relative standard deviations (%RSDs) were within  
the control limits listed in DoD QSM Table F-3 of ≤20%, or the linear regression r2  
values were ≥0.990.   

o 	 The second source initial calibration verification standard (ICV) recoveries for both  
the primary and confirmation calibrations were within the control limits listed in DoD  
QSM Table F-3 of ±20%.   

o 	 The continuing calibration verification (CCV) standard recoveries were  within the 
control limits listed in DoD QSM Table F-3 of  ±20%.   

o 	 As per FWQAPP Section 8.3.2.1.2, MRLs were analyzed.  No control limits were 
listed in the FWQAPP; therefore, the reviewer utilized the reasonable control limits  
of 70-130%.  One recovery for 2,6-dinitrotoluene was 60%; therefore, the  
nondetected results for 2,6-dinitrotluene in DA1SB-074M-0202-SO and DA1SS
054M-0201-SO were qualified as estimated, “UJ.”  Recoveries for 2,4-dinitrotoluene  
and nitroglycerin were 64% and 5 8%, respectively, in th e MRL associated wi th 
DA1SB-074M-0202-SO; therefore, the nondetected results for these compounds in 
DA1SB-074M-0202-SO were qualified as estimated, “UJ.”  The qualified results  
were coded with a “C” qualification code.  All remaining recoveries were within the  
control limits. 

 	 Blanks:  The method blanks associated with the validated samples had no target  
compound detects above the control limits listed  in DoD QSM Table F-3 of one-half  the  
LOQ or one-tenth the amount detected in a sample.  

 	 Laboratory Control Samples:  4-Amino-2,6-dinitrotoluene (control limits: 80-125%) was  
recovered at 77% in the LCS associated with  DA1SB-070M-0204-SO and DA1SB-072M
0204-SO; therefore, nondetected 4-amino-2,6-dinitrotluene in these samples was  
qualified as estimated, “UJ.”  The qualified results were coded with an “L” qualification  
code. The remaining recoveries were within the control limits listed in DoD QSM Tables 
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G-2 (poor performers) and G-13 for the listed compounds and within the reasonable  
laboratory control limits  of 50-150% for nitroglycerin and PETN.   

 	 Surrogate Recovery:  As no surrogate control limit was listed in the DoD QSM, surrogate  
recoveries were assessed against the reasonable laboratory-established  control limits of  
50-150%.   All surrogate recoveries were within the control limits.  

 	 Matrix  Spike/Matrix Spike Duplicate:   MS/MSD analyses were performed on validated  
samples DA1SB-055M-0001-SO and DA1SS-050M-0201-SO.  4-Amino-2,6
dinitrotoluene was recovered above the control limit in the DA1SB-055M-0001-SO MS 
only and did not require qualification.  Both 2,4-dinitrotoluene RPDs exceeded the control  
limit at 22% and 24%; respectively.  The nondetected results for 2,4-dinitrotoluene in  
DA1SB-055M-0001-SO  and DA1SS-050M-0201 were qualified as estimated, “UJ,” and  
coded with a “Q” quali fication code.  All remaining recoveries were within the control li mits 
listed in DoD QSM Tables G-2 (poor performers) and G-13 for the listed compounds and  
within the reasonable laboratory control limits for nitroglycerin and PETN.  The remaining  
RPDs were within the control limits listed in DoD QSM Table F-3 of ≤20%.  

 	 Triplicates:   Triplicate analyses were performed on soil samples DA1SB-055M-0001-SO,  
DA1SB-063M-0202-SO and DA1SS-050M-0201-SO.  The  %RSDs were within the  
control limit listed in DoD QSM Table  F-3 of ≤20%.  

 	 Compound Identification:  Compound identification was verified for those samples  
validated at a Level IV.  Review of the sample chromatograms and retention times 
indicated no problems with target  compound identification.  As there were no primary 
column detects, no confirmation analyses were performed.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for those samples validated at a Level IV.  The LOQs were supported by the low  
point of the initial calibration and the laboratory DLs.  Any result reported between the DL  
and the LOQ was qualified as estimated, “J.”   Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

In some instances, nitrobenzene, 2,4-dinitrotoluene and 2,6-dinitrotoluene were reported  
by both Methods 8330B and 8270C and both methods were validated at Level IV.  As  
there were no detects for these compounds in the 8330B analyses and the 8270C LOQs  
were lower, the results for these compounds were rejected, “R,” in the 8330B analyses in  
favor of the 8270C results, for the samples validated at Level IV.  All rejected analytes  
were coded with a “D” qualification code.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations:  Some manual integrations were performed for CCVs and sample 
data reviewed at Level IV.  All manual integrations were performed in order to report  
incompletely resolved peaks and were deemed acceptable by the reviewer.  

12 

-28

Shaw Environmental & Infrastructure, Inc.

E
U

Appendix E 
 Report and Chemical Data Usability Assessment



 
 

Ravenna Army Ammunition Plant, Sand Creek/ODA1 
Data Validation Report 

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o	  Field Blanks and Equipment Rinsates:  There were 3 equipment rinsates and one 
field blank sample collected in association with the ODA1 samples.  There were no  
detects above the DL in these samples. 

o 	 Field Duplicates:   A total of 7 soil field duplicates were collected and analyzed for 
explosive compounds.  The RPD criterion listed in  FWQAPP  Table 3-1 of ≤50% was  
only applied when both sample results were ≥5× the LOQ. In cases where results 
were <5× the LOQ, the reasonable control limit of ± the LOQ was applied. All 
results were within the control limits.   See Appendix C for comparisons of all 
samples and  analytes.  

4.3.2 Propellants 

CT analyzed 26 primary MI soil samples, 3 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for nitroguanidine by USEPA SW-846 Method 8330 Modified and for 
nitrocellulose as nitrate/nitrite by modified SW-846 Method 9056.  MECX validated 3 soil 
samples at Level IV.   

 	 DL studies were not evaluated as part of this project.  

 Calibrati	 on 

o 	 Nitroguanidine initial calibration %RSDs were within the control limits listed in DoD 
QSM Table F-2 of ≤20%, or the linear regression r2 values were ≥0.990.   
Nitrocellulose linear regression r values were within the control limit listed in the  
DoD QSM Table F-11 of  ≥0.995. 

o 	 The nitroguanidine second source ICV for both the primary and confirmation 
calibrations  were within the control limits listed in DoD QSM Table F-2 of 85-115%.  
The nitrocellulose ICV recoveries were within the control limits listed in DoD QSM 
Table F-11 of 90-110%.   

o 	 The nitroguanidine CCV standard %Ds  were within the c ontrol limits listed in DoD 
QSM Table F-2 of ≤15%.   The nitrocellulose CCV recoveries were within the control 
limits listed in DoD QSM Table F-11 of 90-110%.   

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required and were analyzed.   
All recoveries were reported to be  within the reasonable control limits of 70-130%;  
however, please see the Manual Integration bullet below.  
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	 Blanks:  The method blanks associated with the validated samples had no target 
compound detects above the control limits listed in DoD QSM Tables F-2 and F-11 of 
one-half the LOQ or one-tenth the amount detected in a sample. 

	 Laboratory Control Samples:  No nitroguanidine LCS control limits are listed in the DoD 
QSM. All nitroguanidine recoveries were within the laboratory-established control limits of 
50-150%. The nitrocellulose recoveries were within the control limits listed in DoD QSM 
Table F-11 of 80-120%. 

	 Surrogate Recovery: A surrogate is not required for the analyses of nitrocellulose. 
Surrogate control limits for 1,2-dinitrobenzene are not listed in the DoD QSM; therefore, 
the nitroguanidine surrogate recoveries were assessed against the laboratory control 
limits of 75-127%.  The recoveries were within the control limits. 

	 Triplicates:  Nitroguanidine triplicate analyses were performed on sample DA1SD-063M
0202-SO.  The %RSD was within the control limit listed in DoD QSM Table F-3 of ≤20%. 

	 Matrix Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on a 
validated sample.  Method accuracy was evaluated based on LCS results. 

	 Compound Identification:  Compound identification was verified for those samples 
validated at a Level IV.  Review of the sample chromatograms and retention times 
indicated no problems with target compound identification.  As there were no primary 
column detects, no confirmation analyses were performed. 

	 Compound Quantification and Reported Detection Limits:  Compound quantification was 
verified for those samples validated at a Level IV.  The LOQs were supported by the low 
point of the initial calibration and the laboratory DLs.  Any result reported between the DL 
and the LOQ was qualified as estimated, “J.”  The laboratory reported nitroguanidine 
nondetects to the DL instead of the LOD.  Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are valid to the LOD. 

	 System Performance:  Review of the raw data indicated no problems with system 
performance. 

	 Manual Integrations:  Some manual integrations were performed for the nitroguanidine 
MRLs. Manual integrations performed for the MRL standards did not consistently adjust 
the baseline to account for a baseline anomaly that occurred just prior to the 
nitroguanidine retention time.  As the inconsistent baseline may have affected the MRL 
recoveries, it was the reviewer’s professional opinion that nondetected nitroguanidine in 
DA1SB-068M-0201-SO, DA1SB-059M-0201-SO and DA1SB-063M-0202-SO should be 
qualified as estimated, “UJ.”  The qualified results were coded with an “*III” qualification 
code. The low level calibration standard was also manually integrated to correct the 
baseline which was affected by a significant amount of noise. 
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 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o	  Field Blanks and Equipment Rinsates:  There were 3 equipment rinsates and one 
field blank  sample associated  with the ODA1 site samples.  Nitroguanidine was not  
detected above the DL in any of the equipment rinsates.  

o 	 Field Duplicates:  A total of 3 field duplicate pairs were collected and analyzed for 
nitroguanidine and nitrocellulose.  The RPD criterion listed in FWQAPP Table  3-1  of  
≤50%  was only applied when both sample results were ≥5× the LOQ. In cases 
where results were <5× the LOQ, the reasonable control limit of ± the LOQ was  
applied. All results were within the control limits.  See  Appendix  C  for  comparisons  
of all samples and analytes.  

4.3.3 Polychlorinated Biphenyls (PCBS) 

CT analyzed 10 primary MI soil samples, 2 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for PCBs by USEPA SW-846 Method 8082.  MECX validated 1 soil 
sample at Level IV. 

 	 DL studies were not evaluated as part of this project.  

 	 Calibration:   Calibration criteria listed in the DoD QSM Table F-2 were  met.  

o 	 Initial calibration average %RSDs were within the control limits of ≤20% or r2 values 
≥0.990.  

o 	 The second source ICV was within the control limit of ±20% of the true value for all  
applicable Aroclors.   

o 	 The CCV standard %Ds were within the control limits of ±20%.  

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required.  Some recoveries  
were above the control limits; however, these did require qualification of nondetected 
results.  All average MRL recoveries affecting sample data were within the  
reasonable  control limits of 70-130%.    

 	 Blanks:  The method blanks had no target compound detects above the control limits  
listed in the DoD QSM Table F-2, of one-half the LOQ for target compounds or one-tenth  
the amount detected in a sample.  

 	 Laboratory Control Samples:  LCS recoveries were within the control limits listed in DoD 
QSM Table G-17 for soils, of 40-140% and  60-130% for Aroclors 1016 and 1260, 
respectively.  
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 	 Surrogate Recovery:  Recoveries were within the control limits listed in DoD QSM Table 
G-3 of 60-125% for soils.  

 	 Matrix  Spike/Matrix  Spike Duplicate:  MS/MSD analyses were performed on soil sample  
DA1SB-059M-0201-SO.  All recoveries were within the control limits listed in DoD  QSM  
Table G-17 for soils, of 40-140% and 60-130% for Aroclors 1016 and 1260, respectively.   
The RPDs were within the control limit listed in the DoD QSM Table F-2 of  ≤30%. 

 	 Compound Identification:  Compound identification was verified for the validated sample.   
Review of the sample chromatograms, standards, and retention times indicated  no 
problems with target compound identification.  The sample was analyzed on two  
analytical columns for target compound confirmation; however, the sample had no 
Aroclors detected on the pri mary column.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the sample validated at  a Level IV.  The LOQs were supported by the low 
point of the initial calibration and the laboratory DLs.  Any result reported between the DL  
and the LOQ was qualified as estimated, “J.”   Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations were not performed for the sample or calibration and  QC data  
associated with the sample data.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o 	 Field Blanks and Equipment Rinsates:  There were 3 equipment rinsates and one 
field blank sample associated with the ODA1 site samples.  These samples had no  
detects above the DL.   

o 	 Field Duplicates:   There  were 2 soil field duplicate pairs collected and analyzed for 
PCBs. The RPD criterion listed in  FWQAPP  Table  3-1  of  ≤50%  was only applied 
when both sample results were ≥5× the LOQ.  In cases where results were <5× the  
LOQ, the reasonable control limit of ± the LOQ was applied.  All results were within 
the  control  limits.   See Appendix C for comparisons of all samples and analytes.   

4.3.4 Pesticides 

CT analyzed 10 primary MI soil samples, 2 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for pesticides by USEPA SW-846 Method 8081.  MECX validated 1  
soil sample at Level IV.   
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 	 DL studies were not evaluated as part of this project.  

 	 Calibration:   Calibration criteria listed in the DoD QSM Table F-2 were  met.  

o 	 Initial calibration %RSDs were within the control limit of 20%, or r2 values ≥0.990.  

o 	 The ICV recoveries for all target analytes were within the control limit of ±20% of the  
true value.  

o 	 The DDT/Endrin breakdown standards were within the control limit listed in the DoD  
QSM Table F-2 of ≤15%.  

o 	 All bracketing CCV %Ds were within the control limit of ≤20%.  

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required. All MRL  
recoveries affecting sample data were within the reasonable control limits of 70
130%.   

 	 Blanks:  The method blanks had no target compound detects above the control limits  
listed in the DoD QSM Table F-2, of one-half the LOQ or one-tenth the amount detected 
in a site sample. 

 	 Laboratory Control Samples:  Recoveries were within the control limits listed in the DoD 
QSM Table G-15.  

 	 Surrogate Recovery:  Recoveries were within the control limits listed in the DoD QSM 
Table G-3.  

 	 Matrix  Spike/Matrix  Spike Duplicate:  MS/MSD analyses were performed on soil sample  
DA1SB-059M-0201-SO.  Endrin ketone was recovered below the control limits of 65
135%, at 63%, in the MS only, and did not require qualification.  Endrin aldehyde was 
recovered below the control limits of 35-145% in both the MS and MSD, at 18% and 16%,  
respectively.  The nondetected result for endrin aldehyde in sample DA1SB-059M-0201
SO  was qualified as estimated, “UJ,” and coded with a “Q” qualification code.  Remaining  
recoveries were within the control limits listed in DoD QSM Table G-15 and all RPDs  
were within the control limit of ≤30% listed in the DoD QSM Table F-2.  

 	 Compound Identification:  Compound identification was verified for the sample validated  
at Level IV.  Review of the sample chromatograms and retention times indicated no  
problems with target compound identification.   

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the validated sample.  The LOQs were supported by the low point of the initial  
calibration and the laboratory DLs.  Any result reported between the DL and the LOQ was  
qualified as estimated, “J.”  Although all hardcopy and EDD reported nondetected results  
to the DL, reported nondetects are  valid to the LOD.  
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The sample was analyzed on two analytical columns for target compound confirmation.   
The sample had no confirmed target compound detects.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations were not performed for the sample validated at Level IV or calibration  
and QC data associated with the sample data.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o	  Field Blanks and Equipment Rinsates:  There were 3 equipment rinsates and one 
field blank sample associated with the ODA1 site samples.  These samples had no  
detects above the DL.  One equipment rinsate had a detect between the DL and 
LOQ for methoxychlor; however, methoxychlor was not detected in the  validated  
sample. There were no other target compound detects above the DL .   

o 	 Field Duplicates:  There were 2 soil  field  duplicate pairs collected and analyzed for 
PCBs. The RPD criterion listed in  FWQAPP  Table  3-1  of  ≤50%  was only applied 
when both sample results were ≥5× the LOQ. In cases where results were <5× 
the LOQ, the reasonable control limit of ± the LOQ was applied.  All results were  
within  the  control  limits.   See Appendix C for comparisons of all samples and  
analytes.  

4.3.5 Semivolatile Organic Compounds (SVOCs) 

CT analyzed 11 primary MI soil samples, 2 field duplicate samples, 1 field blank, and 3  
equipment rinsate samples for SVOCs by USEPA Method 8270C.  MECX validated 2 soil 
samples at Level IV.   

	  DL studies were not evaluated as part of this project.  

 	 GC/MS Tuning:  The DFTPP tunes met the method abundance criteria.  The samples 
were analyzed within 12  hours of the DFTPP injection time.  

 	 Calibration:  Calibration criteria listed in the DoD QSM Table F-4 were met for all target  
compounds of interest, with exceptions affecting sample data listed below.  

o 	 Initial calibration average RRFs and ICV and CCV RRFs were within  method control  
limits of ≥0.050 for system performance check compounds (SPCCs).  All initial  
calibration %RSDs were within the method control limits listed in the DoD QSM 
Table F-4 of ≤30% for calibration check compounds (CCCs) and  ≤15% for 
remaining compounds, or r2 values  ≥0.990.  
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o All second source ICV standard recoveries were within the control limit of ±20%. 

o The CCV bracketing the sample analyses had a %0 for 3,3'-dichlorobenzidine 
(25.8%) that exceeded the control limit; therefore. the nondetected results for these 
analytes were qualified as estimated, "UJ," in DA1SB-059M-0201 -SO and DA1SB-
068M-0201-SO. The qualified results were coded with a "C" qualification code. All 
remaining continuing calibration o/oDs affecting sample data were within the control 
limit of $20%. 

o As per FWQAPP Section 8.3.2.1.2, MRL standards are required. Recoveries were 
within the reasonable control limits of 70-130%, with exceptions affecting sample 
data listed in the table below. Nondetected results associated with recoveries less 
than 10% were rejected, "R." Remaining results listed in the table below. all 
nondetects. were qualified as estimated, "UJ." All results were coded with a "C" 
qualification code. 

Samples qualified for MRL recovery outliers 
Analyte %R Qualified Samples 

Hexachlorocyclopentadiene 9% 
4-Nitroaniline 58% 

2,4-Dinitrophenol 66% 
DA 1 SB-059M-0201-SO. 

Benzy l alcohol 5% 
4,6-Dinitro-2-methylphenol 50% 

DA 1 SB-068M-0201-SO 

lndeno(1,2,3-cd)pyrene 68% 
Benzo(g,h,i)perylene 54% 

Bold indicates reiected nondetect results 

• Blanks: The method blanks had no target compound detects above the control limits 
listed in DoD QSM Table F-4 of one-half the LOQ for target compounds or one-tenth the 
amount detected in any sample. and no common laboratory contaminants. 

• Laboratory Control Samples: Recoveries were within the control limits listed in the DoD 
QSM Tables G-2 (poor performers) and G-7, or within the laboratory-established control 
limits when no QSM limit was prescribed. 

• Surrogate Recovery: Surrogate recoveries were within the control limits listed in the DoD 
QSM Table G-3. 

• Matrix Spike/Matrix Spike Duplicate: No MS/MSD analyses were performed on a 
validated sample. Method accuracy was evaluated based on LCS results. 

• Internal Standards Performance: The internal standard area counts and retention times 
were within the DoD QSM Table F-4 control limits established by the initial calibration 
midpoint standard: ±30 seconds for retention times and -50% I +100% for internal 
standard areas. 
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 	 Compound Identification:  Compound identification was verified for the samples validated  
at Level IV.   Review  of the sample chromatograms, retention times, and spectra indicated 
no problems with target compound identification.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the samples validated at Level IV.  The LOQs were supported by the low point  
of the initial calibration and the laboratory DLs.   Any result reported between the DL and 
the LOQ was qualified as estimated, “J,” by  the laboratory.  Although all hardcopy and  
EDD reported nondetected results to the DL, reported nondetects are valid to the LOD. 

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Some routine manual integrations were performed for the samples and calibration and  
QC data associated with the sample data.  All manual integrations reviewed at Level IV  
were considered appropriate.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o 	 Field Blanks and Equipment Rinsates:  There were 3 equipment rinsate samples  
collected and analyzed for SVOCs.  There were no detects above the DL in these 
samples.  

o 	 Field Duplicate Samples:  A total of 2 field duplicate samples were collected and  
analyzed for SVOCs.   The RPD criterion listed in  FWQAPP  Table 3-1 of ≤50% was  
only applied when both sample results were ≥5× the LOQ.  In cases where results  
were <5× the LOQ, the reasonable control limit of ± the LOQ was applied. All 
results were within the control  limits.  See Appendix C for comparisons of all  
samples and  analytes.    

4.3.6 Volatile Organic Compounds (VOCs) 

CT analyzed 2 primary MI soil samples, 20 primary discrete soil samples, 2 soil field duplicate  
samples, 1 field blank, 3 equipment rinsate samples, and 7 trip blank samples for volatile 
compounds by USEPA SW-846 Method 8260B. MECX validated 3 primary soil samples at 
Level IV. 

 	 DL studies were not evaluated as part of this project.  

 	 GC/MS Tuning:  The BFB tunes met the method abundance criteria.  Samples were 
analyzed within 12 hours of the BFB injection time. 

 	 Calibration:  Calibration criteria listed in the DoD QSM Table F-4 were met for all target  
compounds, with exceptions affecting sample data noted below.  
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o Initial calibration average RRFs were within the control limit of 20.05, and the 
o/oRSDs were within the control limit of ~15%, or r values 20.995. 

o The ICV RRFs were within the control limit of 20.05. Recoveries for all target 
analytes were within the control limits of ±20% of the true value. 

o Continuing calibration RRFs were within the control limit of 20.05 for all target 
compounds, and %Os were within the control limit of ~20. 

o As per FWQAPP Section 8.3.2.1.2, MRL standards are required. With exceptions 
noted in the table below, all recoveries affecting sample data were within the 
reasonable control limits of 70-130%. Some recoveries were above the control 
limit; however, these did not affect nondetected results. Nondetected results 
associated with recoveries less than 10% were rejected, "R," and remaining 
qualified results, all nondetects, were qualified as estimated, "UJ." All qualified 
results were coded with a "C" qualification code. Sample DA1SB-070D-0201-SO 
was not qualified for poor MRL recoveries, as all MS/MSD recoveries for the 
outliers listed in the table below were at or above 98%, indicating good method 
accuracy for the individual sample matrix. 

Samples qualified for MRL recovery outliers 

Analyte 
MRL %Rs 

Qualified Samples 
Begin I End 

2-hexanone 37% / 62% 
chloroethane 5%/ 4% DA 1 SB-059D-0201 -SO 
chloromethane 0%/0% 
2-hexanone 38% / 3% 
chloroethane 0% / 17% 
chloromethane 0%/ 0% 

DA 1 SB-068D-0201-SO 
4-methyl-2-pentanone -- 169% 
acetone -- 167% 
m,p-xylenes -- / 11 % 

• Blanks: The method blanks had no target compound detects above the control limits 
listed in DoD QSM Table F-4 of one-half the LOQ for target compounds and no common 
laboratory contaminant detects above the LOQ. 

• Laboratory Control Samples: Recoveries were within the control limits listed in DoD QSM 
Table G-5. 

• Surrogate Recovery: Recoveries were within the control limits listed in DoD QSM Table 
G-3 or within laboratory-established control limits for those not listed in Table G-3. 

• Matrix Spike/Matrix Spike Duplicate: MS/MSD analyses were performed on sample 
DA1SB-070D-0201-SO. All recoveries affecting parent sample data were within the 
control limits listed in DoD QSM Table G-5. The RPDs for 2-butanone, 2-hexanone, and 
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acetone exceeded the control limit; therefore, the nondetected results for those  
compounds were qualified as estimated, “UJ,” in the parent sample and were coded with  
a “Q” qualification code.  All remaining RPDs were within the control limit listed in DoD 

QSM Table F-4 of 30%.  

 	 Internal Standards Performance:  The internal standard area counts and retention times  
were within the DoD QSM Table F-4 control limits established by the initial calibration  
midpoint standard:  ±30 seconds for retention times and -50%/+100% for internal  
standard areas.  

 	 Compound Identification:  Compound identification was verified for the samples validated  
at Level IV.   Review  of the sample chromatograms, retention times, and spectra indicated 
no problems with target compound identification.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the samples validated at Level IV.  The LOQs were supported by the low point  
of the initial calibration and the laboratory DLs.   Any result reported between the DL and 
the LOQ was qualified as estimated, “J.”  Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations were not performed for the samples  validated at Level IV or the  
associated calibration or QC.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o 	 Trip Blanks:  The laboratory analyzed seven trip blank samples.  Chloromethane 
was detected in one trip blank but was not detected in a validated sample.  The trip  
blanks had no other target compounds detected above the DL.  

o 	 Field Blanks and Equipment Rinsates:  One field blank and three equipment rinsate  
samples were associated with the ODA1 samples.  The field blank and equipment  
rinsates all had detects at or just above the L  OQ for chloroform and detects between  
the DL and LOQ for methylene chloride, and the field blank also had a detect below  
the LOQ for chloromethane.  None of the field QC contaminants were detected in the  
validated site samples.  The field blank and equipment rinsates had no other target  
compound detects above the DL.  

o 	 Field Duplicates and Field Split Samples:  There were 2 soil field duplicate pairs  
collected and analyzed for VOCs.  The  RPD  criterion  listed  in FWQAPP Table 3-1 of  
≤50%  was only applied when both sample results were ≥5× the LOQ. In cases 
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where results were <Sx the LOQ, the reasonable control limit of ± the LOQ was 
applied. All results were within the control limits. See Appendix C for comparisons 
of all samples and analytes. 

CT analyzed 90 primary Ml soil samples, 7 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for various metals by USEPA Methods 6010C and 7470A/7471A. 
MECx validated 9 primary soil samples at Level IV. 

• DL studies were not evaluated as part of this project. 

• Calibration: Except as noted below, calibration criteria were met. 

o Initial calibration: Linear regression r-values were within the control limit listed in 
the DoD QSM Tables F-7 and F-8 of 2:0.995. 

o The ICV recoveries were within the control limits listed in DoD QSM Table F-7 of 
90-110%. The laboratory analyzed a pair of CCVs. The lower concentration CCV 
had analyte concentrations too high to be considered a low-level calibration check 
standard; therefore, it was assessed against the CCV control limits of 90-110%. 
CCV recoveries were within the control limits. The mercury ICV and CCV 
recoveries were within the control limits listed in DoD QSM Table F-7 of 90-110% 
and 80-120%, respectively. 

o The laboratory analyzed CRDL standards which ranged from nominally above the 
LOQ to more than 1 Ox the LOQ. Except as noted below, the CRDL standard 
recoveries were within the reasonable control limits of 80-120%. Results listed in 
the table below were qualified as estimated, "UJ," for nondetects and, "J," for 
detects. In the absence of qualifications with conflicting bias, detected results 
associated with high recoveries were qualified as estimated with a potential high 
bias, "J+," and detects associated with low recoveries were qualified as estimated 
with a potential low bias, "J-." All qualified results were coded with a "C" 
qualification code. 

Samples qualified for CRDL recovery outliers 

Analyte %R Qualified Samples 
Thallium 78% DA 1 SB-059M-0201-SO 

Sodium 70% 
DA 1 SB-070M-0204-SO, DA 1 SB-072M-0204-SO, DA 1 SS-
OSOM-0201 

Antimony 74% DA 1SB-074M-0202-SO 

Selenium 129% DA 1 SS-054M-0201 -SO 

The MRL required in DoD QSM Table F-7 is to be at or below the analyte LOQ. 
As no MRL was analyzed for beryllium, cadmium, manganese, potassium, and 
sodium, sample results for these analytes which were less than 1 Ox the LOQ 
were qualified as estimated, "J," for detects and, "UJ," for nondetects. Results 
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higher than 10x the LOQ were not qualified as it was the reviewer professional 
opinion that at those concentrations, the CCVs were indicative of instrument 
performance. 

• Blanks: Except as noted below, the method blanks and CCBs had no applicable 
detects above the control limit listed in DoD QSM Tables F-7 and F-8 of one-half the 
LOQ or one-tenth the amount detected in a sample. 

Results associated with negative blanks were qualified as estimated, "UJ," for 
nondetects. The remaining results listed in the table below were qualified as 
nondetected, "U," at the level of contamination. All qualified results were coded with a 
"B" qualification code. 

Samples qualified for CCB detects 
Analyte Blank Detect Qualified Samples 

Selenium 0.1 mg/Kg DA 1 SB-OSSM-0001-SO, DA 1 SB-063M-0202-SO 
Cadmium -0.393 ug/L DA 1 SB-070M-0204-SO, DA 1 SB-072M-0204-SO 

Thallium -3.03 ug/L DA 1SB-074M-0202-SO 
Thallium -4.91 ug/L DA 1 SS-054M-0201-SO 

Selenium -2.68 ug/L DA 1SB-074M-0202-SO 
Mercury -0.08 ug/L DA 1SB-074M-0202-SO 

• Interference Check Samples: ICP interference check sample A (ICSA) and AB (ICSAB) 
recoveries were within the control limits listed in DoD QSM Table F-8 of 80-120%. No 
analytes were detected in the ICSA above the control limit listed in DoD QSM Table F-8 
of <LOO. 

• Laboratory Control Samples: The recoveries were within the control limits listed in DoD 
QSM Tables G-18 and G-19 of 80-120%. 

• Laboratory Duplicates: Laboratory duplicate analyses were performed on DA 1 SB-0 
DA 1 SS-053M-0201-SO, DA 1 SB-070M-0201 -SO, DA 1 SB-055M-0001-SO, and DA 1 SB-
063M-0201 -SO. Except as noted below, the laboratory duplicate RPDs were within the 
control limits listed in DoD QSM Table F-7 of :520%. The duplicate criterion was only 
applied when the original sample result was nominally 2:S x the LOQ. In cases where 
the original sample result was <Sx the LOQ, the reasonable control limit of± the LOQ 
was applied. 

Results listed in the table below were qualified as estimated, "J," for detects and, "UJ," 
for nondetects. All qualified results were coded with an "E" qualification code. As per 
the National Functional Guidelines, all samples of the same matrix in an SDG were 
qualified for a laboratory duplicate RPD outlier. 

Samples qualified for laboratory duplicate RPO outliers 
Parent Sample I Analyte I RPO I Qualified Samples 
DA 1 SB-073M-0201-SO I Antimony I 38% I DA1SB-074M-0202-SO, 
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Samples qualified for laboratory duplicate RPO outliers 
Parent Sample Analyte RPO Qualified Samples 

Cadmium 28% DA 1 SS-054M-0201-SO 
Copper 22% 
Mercury 27% 

DA 1 SS-053M-0201-SO Sodium 36% 
DA 1SB-074M-0202-SO, 
DA 1 SS-054M-0201-SO 

• Matrix Spike/Matrix Spike Duplicate : MS/MSD analyses were performed on DA 1 SB-0 
DA1SS-053M-0201-SO, DA1SB-070M-0201-SO, DA1SB-055M-0001 -SO, and DA1SB-
063M-0201 -SO. Except as noted below, recoveries were w ithin the control limits listed 
in DoD QSM Table G-19 of 80-120%. Matrix spike control limits were not applied when 
the native sample concentration exceeded the spiked amount by a factor of four or 

more. 

Nondetected results listed in the table below associated with recoveries less than 30% 
were rejected, "R." The remaining results noted in the table below were qualified as 
estimated, "J," for detects and "UJ," for nondetects in the associated samples; however, 
nondetected results were not qualified for recoveries above the control limit. Results 
were qualified when one or both recoveries were outside the control limits. All qualified 
results were coded with a "Q" qualification code. When no other qualifications with 
conflicting bias were assigned to a result, detected results with low recoveries were 
assigned a negative bias, "J-," and detected results with high recoveries were assigned 
a positive bias, "J+." As per the National Functional Guidelines, all samples of the 
same matrix in an SDG were qualified for an MS/MSD recovery outlier. Parent samples 
were only qualified for outliers reported in that parent sample. 

Samples qualified for MSIMSO recovery outliers 
Parent Sample Analyte %Rs Qualified Samples 

Aluminum 14%, ---
Antimony 21%, 19% 
Cadmium 72%, 68% 
Chromium 0%, 0% 
Calcium --, 79% 

DA 1 SB-063M-0202-SO, DA 1 SB-
DA 1 SB-063M-0201-SO Cobalt 79%, 73% 

Copper 76%, 64% 
059M-0201-SO 

Magnesium ---, 76% 
Manganese 1%, 0% 

Thallium 55%, 52% 
Zinc 78%, 62% 

Antimony 19%, 19% 
Cadmium 64%, 72% 

DA 1 SB-055M-0001-SO 
Chromium 0%, 0% DA 1 SB-055M-0001-SO, DA 1 SB-
Cobalt 76%, 76% 059M-0201-SO 
Copper 66%, 66% 

Manganese 0%, 0% 
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Samples qualified for MSIMSD recovery outliers 
Parent Sample Analyte %Rs Qualified Samples 

Selenium 78%, 0% 

Thallium 54%, 55% 

Zinc 64%, 66% 

Manganese --. 78% 
Aluminum 13%, 36% 

Antimony 19%, 23% 

Arsenic 79%, ---
Cadmium 73%, 77% 

Chromium 69%, ---
Cobalt 70%, 70% 

Manganese 0%, 2% DA 1 SB-068M-0201-SO, DA 1 SB-
DA 1 SB-070M-0201-SO Nickel 69%, --- 070M-0204-SO, DA 1 SB-072M-0204-

Selenium 77%, --- SO, DA1SS-050M-0201-SO 
Silver 73%, ---
Thallium 60%, 65% 

Vanadium 73%, ---
Zinc 68%, ---

Potassium 78%, ---
Sodium 73%, 78% 

Aluminum 77%, 46% 

Antimony 24%, 24% 

Iron 53%, 21% 

DA 1 SB-073M-0201-SO 
Magnesium 11 %, --- DA 1SB-074M-0202-SO, DA 1 SS-
Zinc 128%, --- 053M-0201-SO 

Lead ---. 75% 
Selenium ---. 79% 
Thallium --. 75% 
Antimony 4%, 21% 

Arsenic 78%, ---
Cadmium 72%, ---

Cobalt 29%, ---
DA 1SB-074M-0202-SO, DA 1 SS-

DA 1 SS-053M-0201-SO Lead 69%, ---
054M-0201-SO 

Nickel 64%, ---
Selenium --. 79% 

Silver 60%, 64% 

Thallium 65%, 70% 
Bo ld indicates rejected nondetected results 
"- -" Indicates an acceptable sample recovery. 

Except as noted below, MS/MSD RPDs were within the control limit listed in DoD QSM 
Tables G-7 and G-8 of ::520%. Results noted in the table below were qualified as 
estimated, "J," for detects and "UJ," for nondetects. All qualified results were coded 
with an "*Ill" qualification code. As per the National Functional Guidelines, all samples 
of the same matrix in an SDG were qualified for an RPO outlier. Parent samples were 
only qualified for outliers reported in that parent sample. 
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Samples qualified for MS/MSD RPO outliers 
Parent Sample Analyte RPO Qualified Samples 

Aluminum 19% 
Barium 30% 
Beryllium 29% 
Calcium 25% 
Chromium 39% 

DA 1 SB-063M-0201-SO 
Cobalt 42% DA 1 SB-063M-0201-SO, DA 1 SB-059M-
Copper 45% 0201-SO 
Magnesium 34% 
Manganese 20% 
Nickel 44% 
Vanadium 33% 
Zinc 41% 
Barium 14% 
Beryllium 11% 
Calcium 11% 
Chromium 22% 

DA 1 SB-055M-0001-SO 
Cobalt 22% DA 1 SB-055M-0001-SO, DA 1 SB-059M-
Copper 25% 0201-SO 
Lead 54% 
Nickel 23% 
Vanadium 18% 
Zinc 22% 
Antimony 77% 

DA 1SB-074M-0202-SO, DA 1 SS-054M-
DA 1 SS-053M-0201-SO Cobalt 38% 

0201-SO 
Lead 29% 

• Serial Dilution: Serial dilution analyses were performed on DA1SB-O DA1SS-053M-
0201-SO, DA1SB-070M-0201-SO, DA1SB-055M-0001-SO, and DA1SB-063M-0201-
SO. Except as noted below, serial dilution %Os were within the control limit listed in 
DoD QSM Table F-8 of ~10%. The serial dilution control limit is only applicable when 
the original sample concentration is minimally .::50x the DL for ICP analytes and .::25x 
the DL for mercury. 

All detected results for the analytes noted in the table below were qualified as 
estimated, "J," and were coded with an "A" qualification code. When no other 
qualifications with conflicting bias were assigned to a result, detected results were 
assigned a negative bias, "J-." As per the National Functional Guidelines, all samples 
of the same matrix in an SDG were qualified for an associated %0 outlier. Parent 
samples were only qualified for outliers reported in that parent sample. 

Samples qualified for serial dilution %0 outliers 
Parent Sample Analyte %0 Qualified Samples 

DA 1 SB-063M-0201-SO 
Aluminum 19% DA 1 SB-063M-0201-SO, DA 1 SB-059M-
Barium 30% 0201-SO 
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Samples qualified for serial dilution %0 outliers 
Parent Sample Analyte %0 Qualified Samples 

Beryllium 29% 

Calcium 25% 

Chromium 39% 

Cobalt 42% 
Copper 45% 

Magnesium 34% 

Manganese 20% 

Nickel 44% 

Vanadium 33% 

Zinc 41% 

Barium 14% 

Beryllium 11% 

Calcium 11% 

Chromium 22% 

DA 1 SB-055M-0001-SO 
Cobalt 22% DA 1 SB-055M-0001-SO, DA 1 SB-059M-
Copper 25% 0201 -SO 
Lead 54% 

Nickel 23% 

Vanadium 18% 

Zinc 22% 
Arsenic 20% 

Beryllium 16% 

Calcium 19% 

Chromium 16% 

Cobalt 19% 
DA 1 SB-068M-0201-SO, DA 1 SB-070M-

Copper 23% 
DA 1 SB-070M-0201-SO 

Lead 22% 
0204-SO, DA 1 SB-072M-0204-SO, 

Magnesium 13% 
DA 1 SS-050M-0201-SO 

Nickel 21% 

Vanadium 13% 

Zinc 20% 

Mercury 24% 

Aluminum 20% 

Barium 12% 

Cadmium 29% 

Chromium 17% 

Cobalt 23% 

Copper 23% 
DA 1SB-074M-0202-SO, DA 1 SS-053M-

DA 1 SS-053M-0201-SO Iron 12% 
0201 -SO 

Magnesium 23% 

Manganese 17% 

Nickel 22% 

Vanadium 18% 

Zinc 21% 

Mercury 33% 
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Samples qualified for serial dilution %0 outliers 
Parent Sample Analyte %0 Qualified Samples 

Aluminum 12% 

Cadmium 36% 

Chromium 12% 

Cobalt 16% 
DA 1SB-074M-0202-SO, DA 1 SS-053M-

DA 1 SB-073M-0201-SO Copper 17% 

Iron 12% 
0201-SO 

Lead 12% 

Nickel 16% 

Zinc 12% 

• Sample Result Verification: For Level IV validation, calculations were verified and the 
sample results reported on the sample result summary were verified against the raw data. 
Any result reported between the DL and the LOQ was qualified as estimated, "J." 
Although all hardcopy and EDD reported nondetected results to the DL, reported 
nondetects are valid to the LOO. 

During the raw data review, the reviewer noted negative results for cadmium and silver. 
In general, the absolute values of the cadmium results exceeded the sample LOQs and 
the absolute values of the silver results exceeded the DLs. It was the reviewer's 
professional opinion that all affected samples should have the results, DLs, and LOQs, as 
necessary, raised to the level of interference; therefore, the absolute value of the negative 
result was converted to soil units using the sample preparation factors. This revised 
result is listed in the table below. All changed results were denoted with a "$" qualification 
code. 

Samples with negative results and raised DLs/LOQs 

Sample Analyte Negative result (ug/L) Revised Result (mg/Kg) 

DA 1 SB-055M-0001-SO 
Cadmium -5.25 0.26 
Silver -1.60 0.08 

DA 1 SB-063M-0202-SO 
Cadmium -4.15 0.20 
Silver -1.94 0.10 

DA 1 SB-068M-0201-SO Silver -1.81 0.10 

DA 1 SB-O?OM-0204 Cadmium -1.55 0.08 

DA 1 SB-072M-0204-SO Cadmium -3.94 0.20 

• Manual Integrations: No manual integrations were noted in the mercury analyses. 

• Field QC Samples: Field QC samples were evaluated, and if necessary, qualified 
based on method blanks and other laboratory QC results affecting the usability of the 
field QC data. Any remaining detects were used to evaluate the associated site 
samples. Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates: Three equipment rinsates and one field 
blank sample were collected in association with the samples in this field effort. 
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There were detects in these samples, but none at sufficient concentrations to 
qualify the soil samples. 

o Field Duplicate Samples: Seven field duplicate samples were collected and 
analyzed for metals. The RPO criterion listed in FWQAPP Table 3-1 of ::.50% was 
only applied when both sample results were ~5x the LOQ. In cases where results 
were <5x the LOQ, the reasonable control limit of± the LOQ was applied. Except 
as noted below, all results were within the control limits. See Appendix C for 
comparisons of all samples and analytes. 

Table 7. ODA1 metals field duplicate outliers 
Meta ls field duplicate outliers 

Primary Sample Field Duplicate Analyte RPO W/ln LOQ 

Aluminum 91 % NIA 
Barium 83% NIA 
Calcium 186% NIA 
Chromium 120% NIA 

DA 1 SB-059M-0203- DA1SB-081M- Cobalt 63% NIA 
so 0203-SO Maanesium 116% NIA 

Manaanese 70% NIA 
Vanadium 55% NIA 
Bervllium NIA No 
Thallium NIA No 
Arsenic 73% NIA 
Chromium 116% NIA 

DA 1 SB-068M-0201- DA 1 SB-084M- Lead 75% NIA 
so 0201-SO Potassium 62% NIA 

Cadmium NIA No 
Sodium NIA No 

DA 1 SS-050M-0201- DA 1 SS-080M- Chromium 88% NIA 
so 0201-SO Antimonv NIA No 
DA 1 SB-065M-0202- DA 1 SB-083M-

Arsenic NIA No so 0202-SO 
DA 1 SB-072M-0204- DA 1 SB-086M- Mercury NIA No so 0204-SO 

4.3.8 General Chemist ry - Hexavalent Chromium and Cyanide 

CT analyzed 1 O primary Ml soil samples, 2 soil field duplicate samples, 1 field blank, and 3 
equipment rinsate samples for hexavalent chromium by USEPA Method 7196A and cyanide by 
USEPA Method 9012A. MECx validated 1 hexavalent chromium sample and 1 cyanide sample 
at Level IV. 

• DL studies were not evaluated as part of this project. 

• Calibration: Calibration criteria were met. 

o Initial calibration: Initial calibration linear regression r values were within the 
control limit listed in the DoD QSM Tables F-9 and F-10 of ~0.995. 
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o	  The ICV and CCV recoveries were within the control limits listed in DoD QSM 
Table F-9 of 90-110% for hexavalent chromium and Table F-10 of 85-115% for 
cyanide. 

o	  As per FWQAPP Section 8.3.2.1.2, MRLs are required.  Cyanide MRLs analyzed in  
association with the soil samples were recovered within the reasonable control 
limits of 70-130%.   As the laboratory did not analyze hexavalent chromium MRLs,  
the hexavalent chromium result, a nondetect, was qualified as estimated, “UJ.”  The  
qualified result was coded with a  “C” qualification code.    

 	 Blanks: The method blanks and CCBs had no applicable detects above the control limit  
listed in the DoD QSM Table F-9 and F-10 of one-half the LOQ or one-tenth the amount 
detected in a sample.   

 	 Laboratory Control Samples:  There are no QSM control limits for hexavalent chromium  
or cyanide LCS recoveries.  The hexavalent chromium recoveries were within the  
laboratory-established control limits of 83-115% and cyanide was within the laboratory-
established control limits of 69-128%.   

 	 Laboratory Duplicates:   Laboratory duplicate analyses were performed on SCSS-057M
0001-SO for hexavalent chromium and cyanide.  There were no detects in either the  
parent or duplicate samples.  

 	 Matrix Spike/Matrix Spike Duplicate:  Soluble and insoluble matrix spikes were  
performed on SCSS-057M-0001-SO for hexavalent chromium.  The recoveries were 
13% and 19%, respectively.  As per the National Function Guidelines, because the 
hexavalent chromium post digestion spike was recovered within the control limits of 75
125%, the results were not rejected.  Nondetected hexavalent chromium in DA1SB
059M-0201-SO was qualified as estimated, “UJ.”  The qualified result was coded with a 
“Q” qualification code.   

 	 Sample Result Verification:  For Level IV validation, calculations were verified and the  
sample results reported on the sample result summary were verified against the raw data.   
Any result reported between the DL and the LOQ was qualified as  estimated, “J.”   
Although all hardcopy  and EDD reported nondetected results to the DL, reported  
nondetects  are valid to the LOD.  

Due to the age of the hexavalent chromium instrument, sample absorbances were not  
reported.  As such, the reviewer was not able to verify  the sample results from  the raw  
data.  

	  Manual Integrations:  Manual integrations are not applicable to these analyses.  

	  Field QC Samples: Field QC samples were evaluated, and if necessary, qualified  
based on method blanks and other laboratory QC results affecting the usability of the  
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field QC data. Any remaining detects were used to evaluate the associated site 
samples. Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates: Three equipment rinsates and one field 
blank were collected and analyzed for cyanide in association with the ODA 1 site 
samples. Cyanide was not detected above the DL in any of these samples. No 
equipment rinsate samples were analyzed for hexavalent chromium. 

o Field Duplicate Samples: A total of 2 field duplicate pairs were collected and 
analyzed for hexavalent chromium. All other RPDs were within the control limits in 
FWQAPP Table 3-of ~50%. The RPO criterion was only applied when both sample 
results were .::Sx the LOQ. In cases where results were <Sx the LOQ, the 
reasonable control limit of ± the LOQ was applied. See Appendix C for 
comparisons of all samples and analytes. 

4.4 DATA USABILITY 

One planned ODA1 sample was not received at the laboratory. The field completeness was, 
therefore, 99%. 

Some data were rejected for poor MS/MSD and calibration standard recoveries. In instances 
where a data point had multiple results, the reviewer chose the most technically sound result to 
report and rejected the remaining data points. These data points rejected to choose the most 
technically sound data do not affect data quality or usability and are not included in the table 
below. Data with Rl s that exceeded the established criteria and data estimated for quality 
control outliers or for detects between the DL and the LOQ were included in the table below for 
informational purposes only. 

T bl 8 A I f I I t f ODA1 l"d t d a e na1y ,ca comp e eness or va I ae pnmarv d t aa 

Number of Results 

... ... ... a 
QI .E Ill .E O Percent c. Cl "C ; "C ...J 

Analysis Ill "C Ill "C c QI ·- QI v Complete 
QI QI QI QI QI :a "' ,; ; - Ill - N -- - QI .i: E c3 "' -c. >, >, c. u E u 
E "ii "ii E s QI Ill QI QI · - QI ·a; ...J u :!::: ; (.) --"' c c "' 0 >< ... Jl a Ill QI 
u, c( c( u, ..... a:: c w (.) we 

Explosives 9 17 149 0 0 149 0 100% 

PCBs 1 9 9 0 0 0 0 100% 

Pesticides 1 22 22 0 0 1 0 100% 

sv ocs· 2 66 130 4 2 126 2 96.9% 

v oes 3 37 111 5 0 7 0 96.4% 

Metals 9 23 207 2 0 176 6 99.0% 

Nitroguanidine 1 1 1 0 0 1 0 100% 

Nitrocellulose 4 1 4 0 0 0 0 100% 

Hexavalent chromium 1 1 1 0 1 1 0 100% 

Cyanide 1 1 1 0 0 1 0 100% 
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98.3% 
• The reviewer chose to report mtrobenzene, 2,4-dinitrotoluene and 2,6-dinitrotoluene from either the 83308 analyses or 
the 8270C analyses; therefore, these compounds are not included in the analytes count. 
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The analytical completeness goal for the project established in the FWQAPP was 90% for each 
method. The completeness goal was met for all analyses. 

4.5 PRIMARY AND FIELD DUPLICATE COMPARISON SUMMARY 

Primary and field duplicate sample comparisons were considered to be in good agreement as 
only 4% of the field duplicate pair results were above the FWQAPP control limit of 50% for soils 
or +/- the RL for results below the LOQ. 

All of the outliers were metals and most discrepancies occurred in field duplicate pairs DA 1 SB-
059M-0201 -SO/DA 1 SB-081 M-0203-SO and DA 1 SB-068M-0201 -SO/DA 1 SB-084M-0201 -SO. 
According to documents supplied by Shaw, DA 1 SB-059M-0201 -SO was collected from 5-8 feet 
below ground surface and DA 1 SB-081 M-0203-SO was collected between 8-12 feet below 
ground surface. Some sample heterogeneity likely between these depths and may explain 
some of the comparison outliers. All comparison results are presented in Appendix C. 

T bl 9 OD a e /fi I d r A 1 onmarv, 1e d uo 1cate samo e comparison summarv 

Number of Primary/Field Total 
Number of Number of 

Method results within results above 
Analytes Duplicate Pairs Analytes 

control limits control limit 
Explosives• 17 7 11 7 117 0 
PCBs 9 1 9 9 0 
Pesticides 22 1 22 22 0 
sv ocs· 66 1 63 63 0 
v oes· 2 37 71 71 0 
Metals· 23 7 160 140 20 
Nitroguanidine 1 2 2 2 0 
Nitrocellulose 1 2 2 2 0 
Hexavalent chromium 1 1 1 1 0 
Cyanide 1 1 1 1 0 

•Total analyte count affected by reiected results 

4.6 SPECIFIC DATA CONCERNS 

Specific concerns regarding the data are noted below: 
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 	 2 benzo(a)pyrene DLs nominally exceeded the FWCUG by 0.01 mg/Kg) 

 	 1 hexavalent chromium DL exceeded the FWCUG of 1.9 mg/Kg by 0.26 mg/Kg  

 	 Manual integrations performed for the MRL standards did not consistently adjust the  
baseline to  account for a baseline anomaly that  occurred just prior to the nitroguanidine  
retention time.   

 	 Due to instrument limitations, the hexavalent chromium raw data did not list the sample  
absorbances; therefore, the reviewer was not able to calculate the sample results from the  
raw data.   

 	 The actual temperature upon receipt was not noted by the laboratory.  The temperature 
was noted only as being below some temperature (e.g. <4.2oC). 

 	 All explosive analyses were performed beyond the holding time.   

In order to avoid repetition of the issues noted above, the following actions should be taken:  

 MECX recommends the laboratory be requested to review the nitroguanidine manual  
integrations and determine their accuracy and set a policy for consistent baseline  
manual integration of MRL and low level calibration standards. 

 MECX recommends the laboratory be requested to alter the hexavalent chromium  
instrument set up, if possible, in order to capture the raw absorbance.   
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5. SAND CREEK 

5.1 PREVIOUS ACTIVITIES AND DATA 

Sand Creek is a former open dump area containing construction and demolition type material. 
This debris was delivered to the site and dumped over approximately 1 ,200 feet of embankment 
located immediately adjacent to Sand Creek. There are no records indicating the quantities or 
materials dumped at the site and the operational dates for the landfill are unknown. Several 
buildings associated with the former Sand Creek Sewage Treatment Plant are located northeast 
of the site. 

A removal action was performed by MKM in 2003 and included the removal of most of the 
surface debris. Shaw prepared a Data Quality Objective Report based on confirmation 
sampling performed by MKM and determined additional sampling was necessary to address 
data gaps. 

5.2 CURRENT INVESTIGATION 

Samples collected in association with the project described in this document were from soils 
and sediments collected from Sand Creek. The samples were collected in order to provide the 
additional characterization of the nature and extent of contamination at Sand Creek. 

Table 10. Total sample count for Sand Creek 

"' "' "' CD c CD 
Primary Fie ld Split .2!: ftl "t, CD 

Matrix "' ·c:; "' "' 
"t, 

Samples Duplicates Samples .2 CD ;; "' u "' s ·2: 
Q. 

Q. m 0 u + 0 "' ftl 
)( ~ CD u > 0 CD '°~ >, 
w Q. Q. Q. rt) > ::E u u 

Sediment 1 0 0 1 1 1 1 1 1 1 1 1 
Soil 86 12 11 85 12 12 12 85 11 85 18 12 

-

T a bl e 11 S an d C ree k var, d a t e d samp es an d me th o d s 

"' Jg 
"' CD c CD > .!! :2 CD 

Sample ID SDG Matrix Collected ·;; "' :2 0 ai u 
"' u "' "' c. Q. ;; m 0 u ii c 

0 "' - + ftl 
)( ~ CD u > 0 :I '°~ >, 
w Q. Q. Q. rt) > u u 

SCSB-037M-0001-SO 81578 Soil 9/22/2010 x -- -- -- x -- x --
SCSB-038M-0005-SO 81578 Soil 9/22/201 0 x - - - x -- x --
SCSB-042M-0003-SO 81578 Soil 9/21/2010 x - - -- x -- x --
SCSB-0480-0001-SO 81670 Soil 9/29/201 0 - - - - - x - -- --
SCSB-048M-0001-SO 81670 Soil 9/29/2010 x x x x x -- x x --
SCSD-070M-0001-SD 81670 Sediment 9/28/201 0 x - - - x -- x x x 
SCSS-058M-0001-SO 81670 Soil 9/23/2010 x - - -- x -- x -- --
SCSS-068M-0001-SO 81578 Soil 9/21 /201 0 x - - - x -- x -- --
SCSS-073M-0001-SO 82400 Soil 11/9/2010 x -- -- -- x -- x -- --
SCSS-076M-0001-SO 82400 Soil 11/9/2010 x - - - - -- x -- --
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Table 12. Sand Creek field duplicate samples 
Duplicate Sample ID Parent Sample 
SCSB-0800-0001-SO SCSB-0370-0001-SO 
SCSB-080M-0001-SO SCSB-037M-0001-SO 
SCSB-081 D-0005-SO SCSB-0380-0005-SO 
SCSB-081 M-0005-SO SCSB-038M-0005-SO 
SCSB-082M-0002-SO SCSB-040M-0002-SO 
SCSB-083M-0003-SO SCSB-042M-0003-SO 
SCSB-0840-0001-SO SCSB-0480-0001-SO 
SCSB-084M-0001-SO SCSB-048M-0001-SO 
SCSS-085M-OOO 1-SO SCSS-058M-0001-SO 
SCSS-0860-0001-SO SCSS-0680-0001-SO 
SCSS-086M-OOO 1-SO SCSS-068M-0001-SO 
SCSS-087M-OOO 1-SO SCSS-073M-0001-SO 

5.2.1 Sample Collection 

Except as noted below, no sample collection issues were noted. 

SDG Issue 
The sample receipt temperatures were listed by the laboratory only as <## °C (e.g . 

All <2.6 °C). As the samples were not received above 6.0 °C and were not noted to be 
frozen or damaged, no qualifications were applied. 

Most Some corrections made to the chain-of-custody by the sampler or by the laboratory 
were overwritten and some corrections were not initialed or dated. 
Sample SCSB-042M-0003-SO was listed on the chain-of-custody but was not 

81578 received. The sample was apparently received in a following shipment as it was listed 
in the sample log-in. 

81578 
Sample SCSB-038M-0005-SO was listed on the chain-of-custody twice and two 
samples were received. As per Shaw, one sample was sent to the QA laboratory. 
Some collection times listed on the chain-of-custody did not match the sample 

81578 containers. Shaw advised the laboratory to use the times listed on the sample 
containers. 

5.2.2 Data Completeness 

Data completeness for the project described in this report was found to be generally acceptable 
as no deliverables were missing from the SDGs reviewed. 

5.2.3 Preservation and Holding Time Requirements 

All method preservation requirements were met. Except as noted in the table below, all holding 
times, as listed in Table 3, were met. Results listed in the table below were qualified as 
estimated, "UJ," for nondetects and estimated with a potential negative bias, "J-" for detects. All 
qualified results were coded with an "H" qualification code. 
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Samples qualified for exceeded holding time 

Method Analytes Sample 
Days past extraction 
holding time 

SCS8-038M-0005-SO 7 
83308 All SCS8-042M-0003-SO, 

SCS8-037M-0001-SO 
8 

8330 Nitroguanidine SCS8-048M-0001 -SO 4 

83308 All SCS8-048M-OOO 1-SO 3 
83308 All SCSD-O?OM-0001-SD 5 
83308 All SCSS-058M-OOO 1-SO 10 

9012 Cyanide SCSD-O?OM-0001-SD 8 
8270C All SCS8-048M-0001-SO 5 

8270C All SCSD-O?OM-0001-SD 6 
8270C All SCSS-058M-0001-SO 8 

8270C All SCS8-042M-0003-SO 10 

5.2.4 Detection Limit Requirements 

As per the SAP, the site specific cleanup goals (FWCUGs) for the Residential Farmer Adult, 
Residential Farmer Child, and National Guard Trainee, presented in the Final Facility-Wide 
Human Health Remediation Goals at the RVAAP (2010) were applicable to the ODA1 and Sand 
Creek sites. Due to the reporting issue noted in Section 3.5, MECx compared to the DL for the 
nondetected analytes to the most stringent FWCUG for each nondetected analyte. As per the 
SAP, if no FWCUG was listed, the USEPA Region 9 Residential Regional Screening Levels 
(RSL) was utilized. 

These analytes had Dls which exceeded the FWCUG: 

• 3 benzo(a)pyrene Dls nominally exceeded the FWCUG by 0.01 mg/Kg 

• 2 hexavalent chromium Dl s exceeded the FWCUG of 1.9 mg/Kg by 0.26 mg/Kg 

No analytes had Dls which exceeded the RSLs. 

The following had no FWCUG or RSL: 

• 1 metal: potassium (nutrient) 
• 8 pesticide compounds: alpha-chlordane, chlordane, endosulfan I, endosulfan II , 

endosulfan sulfate, endrin aldehyde, endrin ketone, and gamma-chlordane 
• 3 VOCs: chloroethane, cis-1 ,3-dichloropropene, trans-1 ,3-dichloropropene 
• 2 PCBS: Aroclor 1262, Aroclor-1268 
• 2 VOCs: cis-1,3-dichloropropene, trans-1,3-dichloropropene 
• 9 SVOC compounds: acenaphthylene, benzo(g,h,i)perylene, dimethyl phthalate, 

phenanthrene, 1,3-dichlorobenzene, 2-nitrophenol, 3-nitroaniline, 4-bromophenyl phenyl 
ether, 4-chlorophenyl phenyl ether 
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Results with DLs that exceed project criteria may be usable for their intended purposes; it is 
dependent on the final data user to make this determination on a case-by-case basis.   

5.3 SAND CREEK DATA QUALITY EVALUATION  

5.3.1 Explosives 

CT analyzed 77 primary MI soil samples, 1 primary MI sediment sample, 8 soil field duplicate 
samples, 1 field blank, and 6 equipment rinsate samples for explosive compounds by USEPA 
SW-846 Method 8330B.  MECX validated 8 soil and 1 sediment sample at Level IV.   

 	 Detection Limit (DL) studies were not evaluated as part of this project.  

 Calibrati	 on 

o 	 Initial calibration average percent relative standard deviations (%RSDs) were within  
the control limits listed in DoD QSM Table F-3 of ≤20%, or the linear regression r2  
values were ≥0.990.   

o 	 The second source initial calibration verification standard (ICV) recoveries for both  
the primary and confirmation calibrations were within the control limits listed in DoD  
QSM Table F-3 of ±20%. 

o 	 The %D for 4-amino-2,6-dinitrotoluene in one CCV bracketing SCSB-042M-0003-SO  
was 18%; therefore, nondetected 4-amino-2,6-dinitrotoluene in SCSB-042M-0003
SO was qualified as estimated, “UJ.”  The qualified result  was coded  with a “C” 
qualification code.  The remaining continuing calibration verification (CCV) standard  
recoveries were within the control limits listed in DoD QSM Table F-3 of ±20%.   

o 	 As per FWQAPP Section 8.3.2.1.2, MRLs were analyzed.  No control limits were  
listed in the FWQAPP; therefore, the reviewer utilized the reasonable control limits of 
70-130%.   One recovery for 2,6-dinitrotoluene was 60%; therefore, nondetected 2,6
dinitrotoluene in SCSS-076M-0001-SO was qualified as estimated, “UJ.”  All  
remaining recoveries were within the  control limits. 

 	 Blanks:  The method blanks associated with the validated samples had no target  
compound detects above the control limits listed  in DoD QSM Table F-3 of one-half  the  
LOQ or one-tenth the amount detected in a sample.  

 	 Laboratory Control Samples:  Recoveries were within the control limits listed in DoD QSM 
Tables G-2 (poor performers) and G-13 for the listed compounds and within the  
reasonable laboratory control limits of 50-150% for nitroglycerin and PETN.   

 	 Surrogate Recovery:  As no surrogate control limit was listed in the DoD QSM, surrogate  
recoveries were assessed against the reasonable laboratory-established  control limits of  
75-127%.   All recoveries  were within the control limits.  
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 	 Matrix  Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on a  
validated sample.  Method accuracy  was evaluated based on LCS results. 

 	 Triplicates:  No triplicate analyses were performed on a validated sample.  

 	 Compound Identification:  Compound identification was verified for those samples  
validated at a Level IV.  Review of the sample chromatograms and retention times 
indicated no problems with target compound identification.  

The laboratory reported  detects from the primary column.  As DoD QSM Table F-3 does  
not designate which column results are to be reported from, the reviewer assessed both  
columns.  For those samples validated at Level IV, no interferences were noted on the  
primary column; however, co-eluting peaks were noted on the confirmation column. It 
was the reviewer’s professional opinion that the results should stand as reported by the  
laboratory.   

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for those samples validated at a Level IV.  The LOQs were supported by the low  
point of the initial calibration and the laboratory DLs.  Any result reported between the DL  
and the LOQ was qualified as estimated, “J.”   Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

In some instances, nitrobenzene, 2,4-dinitrotoluene and 2,6-dinitrotoluene were reported  
by both Methods 8330B and 8270C and both methods were validated at Level IV.  As  
there were no detects for these compounds in the 8330B analyses and the 8270C LOQs  
were lower, the results for these compounds were rejected, “R,” in the 8330B analyses in  
favor of the 8270C results, for the samples validated at Level IV.  All rejected analytes  
were coded with a “D” qualification code.   

 	 Target compound confirmation was performed for detects in the validated samples.  The  
intercolumn  RPD for 2,4,6-trinitrotoluene in SCSS-058M-0001-SO was 73%; therefore, 
the result  was qualified as estimated, “J,” and coded with an “*III” qualification code.   All 
remaining RPDs were within the criteria listed in DoD QSM Table F-3 of ≤40%. 

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Some  manual integrations were performed for initial calibration standards, CCVs and 
sample data reviewed at Level IV.  All manual integrations were performed in order to  
report incompletely resolved peaks and were deemed acceptable by the reviewer.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  
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o	  Field Blanks and Equipment Rinsates:  There were 6 equipment rinsate samples and  
1 field blank associated with the Sand Creek site samples.  2,4-Dinitrotoluene was  
detected in one of the equipment  rinsates  but was not  detected  in any of the  site  
samples.  There were no other detects above the DL in these samples.  

o 	 Field Duplicates:   A total of 8 soil field duplicates were collected and analyzed for 
explosive compounds.  The RPD criterion listed in  FWQAPP  Table 3-1 of ≤50% was  
only applied when both sample results were ≥5× the LOQ. In cases where results 
were <5× the LOQ, the reasonable control limit of ± the LOQ was applied. All 
results were within the control limits.   See Appendix C for comparisons of all 
samples and  analytes.  

5.3.2 Propellants 

CT analyzed 8 primary MI soil samples, 1 primary MI sediment sample, 4 soil field duplicate  
samples, 1 field blank, and 3 equipment rinsate samples for nitroguanidine by USEPA SW-846  
Method 8330 and nitrocellulose as nitrate/nitrite by modified SW-846 Method 9056.  MECX  
validated 1 soil sample at Level IV.   

	  DL studies were not evaluated as part of this project.  

 Calibrati	 on 

o 	 Nitroguanidine initial calibration average percent relative standard deviations  
(%RSDs) were within the control limits listed in  DoD QSM Table F-2 of ≤20%, or the  
linear regression r2 values were ≥0.990.   Nitrocellulose linear regression r values 
were within the control limit listed in the DoD QSM Table F-11 of ≥0.995. 

o 	 The nitroguanidine second source ICV for both the primary and confirmation 
calibrations  were within the control limits listed in DoD QSM Table F-2 of 85-115%.  
The nitrocellulose ICV recoveries were within the control limits listed in DoD QSM 
Table F-11 of 90-110%.   

o 	 The nitroguanidine CCV standard %Ds  were within the c ontrol limits listed in DoD 
QSM Table F-2 of ≤15%.   The nitrocellulose CCV recoveries were within the control 
limits listed in DoD QSM Table F-11 of 90-110%.   

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required and were analyzed.   
All recoveries were within the reasonable control limits of 70-130%.  

 	 Blanks:  The method blanks associated with the validated samples had no target  
compound detects above the control limits listed in DoD QSM Tables F-2 and F-11 of  
one-half the LOQ or one-tenth  the amount detected in a  sample.  

 	 Laboratory Control Samples:  No nitroguanidine LCS control  limits are listed in the DoD 
QSM. All nitroguanidine recoveries were within the laboratory-established control limits of 

40 
E-56 Appendix E 

USACE Data Validation Report and Chemical Data Usability Assessment



 
 

Ravenna Army Ammunition Plant, Sand Creek/ODA1 
Data Validation Report 

50-150%.   The nitrocellulose recoveries were within the control limits listed in DoD QSM  
Table F-11 of 80-120%. 

 	 Surrogate Recovery:  A surrogate was not used for the analyses of nitrocellulose.  
Surrogate control limits for 1,2-dinitrobenzene are not listed in the DoD QSM; therefore,  
the nitroguanidine surrogate recoveries were assessed against the laboratory control  
limits of 75-127%.  The recoveries were within the control limits.  

 	 Triplicates:  No triplicate analyses were performed on a validated sample in these SDGs.  

 	 Matrix  Spike/Matrix  Spike Duplicate:  No matrix spikes were performed on a validated  
sample.  Method accuracy was evaluated based on LCS results.  

 	 Compound Identification:  Compound identification was verified for those samples  
validated at a Level IV.  Review of the sample chromatograms and retention times 
indicated no problems with target  compound identification.  As there were no primary 
column detects, no confirmation column analyses were performed.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for those samples validated at a Level IV.  The LOQs were supported by the low  
point of the initial calibration and the laboratory DLs.  Any result reported between the DL  
and the LOQ was qualified as estimated, “J.”   Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Some manual integrations were performed for the nitroguanidine MRLs.   Manual  
integrations performed for the MRL standards did not consistently  adjust the baseline to  
account for a baseline anomaly  that occurred just prior to the nitroguanidine retention  
time. As the inconsistent baseline may have affected the MRL recoveries, it was the 
reviewer’s professional opinion that nondetected nitroguanidine in SCSB-048M-0001-SO 
should be qualified as estimated, “UJ.”  The qualified results were coded with an “*III” 
qualification code.  The low level calibration standard was also manually integrated to  
correct the baseline which was affected by  a significant amount of noise.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o 	 Field Blanks and Equipment Rinsates:  There were 3 equipment rinsate samples and  
1 field blank associated with the Sand Creek site samples.  There were no detects  
above the DL in any of these samples. 
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o 	 Field Duplicates:   A single field duplicate pair  was collected and analyzed for 
nitroguanidine and nitrocellulose.  The RPD criterion listed in FWQAPP Table  3-1  of  
≤50%  was only applied when both sample results were ≥5× the LOQ. In cases 
where results were <5× the LOQ, the reasonable control limit of ± the LOQ was  
applied. All results were within the control limits.  See  Appendix  C  for  comparisons  
of all samples and analytes.  

5.3.3 Polychlorinated Biphenyls (PCBS) 

CT analyzed 8 primary MI soil samples, 1 primary MI sediment sample, 4 soil field duplicate  
samples, 1 field blank, and 3 equipment rinsate samples for PCBs by USEPA SW-846 Method 
8082. MECX validated 1 soil sample at Level IV. 

 	 DL studies were not evaluated as part of this project.  

 	 Calibration:   Calibration criteria listed in the DoD QSM Table F-2 were  met.  

o 	 Initial calibration average %RSDs were within the control limits of ≤20% or r2 values 
≥0.990.  

o 	 The second source ICV was within the control limit of ±20% of the true value for all  
applicable Aroclors.   

o 	 The CCV standard %Ds were within the control limits of ±20%.  

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required.  Some recoveries  
were above the control limit; however, these did not affect nondetected results.  All  
average MRL recoveries affecting sample data were within the reasonable control  
limits of 70-130%.   

 	 Blanks:  The method blanks had no target compound detects above the control limits  
listed in the DoD QSM Table F-2, of one-half the LOQ for target compounds or one-tenth  
the amount detected in a sample.  

 	 Laboratory Control Samples:  LCS recoveries were within the control limits listed in DoD 
QSM Table G-17 for soils, of 40-140% and  60-130% for Aroclors 1016 and 1260, 
respectively.  

 	 Surrogate Recovery:  Recoveries were within the control limits listed in DoD QSM Table 
G-3 of 60-125% for soils.  

 	 Matrix Spike/Matrix Spike Duplicate:  MS/MSD analyses were not performed on the 
validated soil sample from  this  SDG.  Evaluation of method accuracy  was based on the 
LCS results. 

 	 Compound Identification:  Compound identification was verified for the sample validated  
at Level IV.  Review of the sample chromatograms, standards, and retention times  
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indicated no problems with target compound identification.   The sample  was analyzed on  
two analytical columns for target compound confirmation; however, the sample had no  
Aroclors detected on the pri mary column.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the sample validated at  a Level IV.  The LOQs were supported by the low 
point of the initial calibration and the laboratory DLs.  Any result reported between the DL  
and the LOQ was qualified as estimated, “J.”   Although all hardcopy and EDD reported 
nondetected results to the DL, reported nondetects are  valid to the LOD.  

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations were not performed for the sample or calibration and  QC data  
associated with the sample data.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  

o 	 Field Blanks and Equipment Rinsates:  There were 3 equipment rinsate samples and  
1 field blank  associated with  the Sand Creek  site  samples.  There were no Aroclor 
detects above the DL in these samples. 

o 	 Field  Duplicates:   There  was  1 soil field duplicate pair collected and analyzed for 
PCBs. The RPD criterion listed in  FWQAPP  Table  3-1  of  ≤50%  was only applied 
when both sample results were ≥5× the LOQ.  In cases where results were <5× the  
LOQ, the reasonable control limit of ± the LOQ was applied.  All results were within 
the  control  limits.   See Appendix C for comparisons of all samples and analytes.   

5.3.4 Pesticides 

CT analyzed 8 primary MI soil samples, 1 primary MI sediment sample, 4 soil field duplicate  
samples, 1 field blank, and 3 equipment rinsate samples for pesticides by USEPA SW-846  
Method 8081. MECX validated 1 soil sample at Level IV.   

 	 DL studies were not evaluated as part of this project.  

 	 Calibration:   Calibration criteria listed in the DoD QSM Table F-2 were  met.  

o 	 Initial calibration %RSDs were within the control limit of 20%, or r2 values ≥0.990.  

o 	 The ICV recoveries for all target analytes were within the control limit of ±20% of the  
true value.  
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o 	 The DDT/Endrin breakdown standards were within the control limit listed in the DoD  
QSM Table F-2 of ≤15%.  

o 	 All bracketing CCV %Ds were within the control limit of ≤20%.  

o 	 As per FWQAPP Section 8.3.2.1.2, MRL standards are required. All MRL  
recoveries affecting sample data were within the reasonable control limits of 70
130%, with the exception of recoveries in both the beginning and ending MRLs for 
endrin on the secondary column of 60.0% and 59.5%, respectively.  The 
nondetected result for endrin in sample SCSB-048M-0001-SO was qualified as  
estimated, “J,” and qualified with a “C” qualification code.  

 	 Blanks:  The method blanks had no target compound detects above the control limits  
listed in the DoD QSM Table F-2, of one-half the LOQ or one-tenth the amount detected 
in a site sample. 

 	 Laboratory Control Samples:  Recoveries were within the control limits listed in the DoD 
QSM Table G-15.  

 	 Surrogate Recovery:  Recoveries were within the control limits listed in the DoD QSM 
Table G-3.  

 	 Matrix Spike/Matrix Spike Duplicate:  MS/MSD analyses were not performed on the 
validated soil sample from  this  SDG.  Evaluation of method accuracy  was based on the 
LCS results. 

 	 Compound Identification:  Compound identification was verified for the sample validated  
at Level IV.  Review of the sample chromatograms and retention times indicated no  
problems with target compound identification.   

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the validated sample.  The LOQs were supported by the low point of the initial  
calibration and the laboratory DLs.  Any result reported between the DL and the LOQ was  
qualified as estimated, “J.”  Although all hardcopy and EDD reported nondetected results  
to the DL, reported nondetects are  valid to the LOD.  

The sample was analyzed on two analytical columns for target compound confirmation.   
Intercolumn  RPDs for sample detects were ≤40%. 

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Manual integrations were not performed for the sample validated at Level IV or calibration  
and QC data associated with the sample data.  
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• Field QC Samples: Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data. Any remaining detects were used to evaluate the associated site samples. 
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates: There were 3 equipment rinsate samples and 
1 field blank associated with the Sand Creek site samples. The field blank had no 
detects above the DL. One equipment rinsate had a detect between the DL and 
LOQ for methoxychlor; however, methoxychlor was not detected in the associated 
sample. There were no other target compound detects above the DL. . 

o Field Duplicates: There was 1 soil field duplicate pair collected and analyzed for 
PCBs. The RPO criterion listed in FWQAPP Table 3-1 of :550% was only applied 
when both sample results were ~5x the LOQ. In cases where results were <5x 
the LOQ, the reasonable control limit of ± the LOQ was applied. All results were 
within the control limits. See Appendix C for comparisons of all samples and 
analytes. 

5.3.5 Semivolatile Organic Compounds (SVOCs) 

CT analyzed 77 primary Ml soil samples, 1 primary Ml sediment sample, 8 soil field duplicate 
samples, 1 field blank, and 3 equipment rinsate samples for SVOCs by USEPA Method 8270C. 
MECx validated 7 soil samples and 1 sediment sample at Level IV. 

• DL studies were not evaluated as part of this project. 

• GC/MS Tuning: The DFTPP tunes met the method abundance criteria. The samples 
were analyzed within 12 hours of the DFTPP injection time. 

• Calibration: Calibration criteria listed in the DoD QSM Table F-4 were met for all target 
compounds of interest, with exceptions affecting sample data listed below. 

o Initial calibration average RRFs and ICV and CCV RRFs were within method control 
limits of ~0.050 for system performance check compounds (SPCCs). All initial 
calibration %RSDs were within the method control limits listed in the DoD QSM 
Table F-4 of :530% for calibration check compounds (CCCs) and :515% for 
remaining compounds, or r2 values ~0.990. 

o All second source ICV standard recoveries were within the control limit of ±20%. 

o Except as noted below, the continuing calibration %Ds affecting sample data were 
:520%. Results listed in the table below, all nondetects, were qualified as estimated, 
"UJ." All qualified results were coded with a "C" qualification code. 

Samples qualified for CCV %0 outliers 
Analyte I %0 I Qualified Samples 
3,3'-Dichlorobenzidine I 25.8% I SCSB-042M-0003-SO 
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Samples qualified for CCV %0 outliers 
Analyte %0 Qualified Samples 

3,3'-Dichlorobenzidine 25.8% 
SCSB-037M-0001-SO, 
SCSB-038M-0001-SO 

o As per FWQAPP Section 8.3.2 .1.2, MRL standards are required. Recoveries were 
within the reasonable control limits of 70-130%, with exceptions noted below . 
Nondetected results associated with recoveries less than 10% were rejected, "R." 
The remaining results listed in the table below were qualified as estimated, "UJ," for 

nondetects, and "J," for detects. In the absence of qualifications with conflicting 
bias, detected results were estimated with a potential negative bias, "J-," or a 
potential positive bias, "J+." All qualified results were coded with a "C" qualification 

code. 

Samples qualified for MRL recovery outliers 
Analyte %R Qualified Samples 
4-Nitrophenol 62% SCSS-073M-0001-SO 
Benzyl alcohol 59% 

3-Nitroaniline 68% 
2,4-0initrophenol 0% 
4-Nitrophenol 58% 
2-N itrophenol 59% 

Hexachlorocyclopentadiene 0% SCSB-048M-0001-SO, 
2 ,4, 5-T rich lorophenol 39% SCSD-O?OM-0001-SD 
4,6-0initro-2-methylphenol 0% 
Benzo(k)fluoranthene 141% 
lndeno(1,2,3-cd)pyrene 36% 

Dibenzo(a,h)anthracene 39% 
Benzo(g, h,i)perylene 28% 

Benzyl alcohol 5% 
Hexachlorocyclopentadiene 9% 
2,4-Dinitrophenol 66% 
4,6-Dinitro-2-methylphenol 50% SCSS-058M-0001-SO 
lndeno(1,2,3-cd)pyrene 68% 
Benzo(g,h,i)perylene 54% 
4-Nitroaniline 58% 
Hexachlorocyclopentadiene 45% 

SCSS-068M-0001-SO 
3-Nitroaniline 42% 

Benzyl alcohol 58% 
SCSB-037M-0001-SO, 

Hexachlorocyclopentadiene 11 % 

2,4-Dinitrophenol 66% 
SCSB-038M-0001-SO 

Benzyl alcohol 49% 
SCSB-042M-0003-SO 

4-Nitroaniline 58% 
Bold indicates rejected nondetect result 
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 	 Blanks:  The method blanks had no target compound detects above the control limits  
listed in DoD QSM Table F-4 of one-half the LOQ for target compounds or one-tenth the  
amount detected in any sample, and  no common laboratory contaminants.  

 	 Laboratory Control Samples:  Recoveries were within the control limits listed in the DoD 
QSM Tables G-2 (poor performers) and G-7, or within the laboratory-established control  
limits when  no QSM limit was prescribed.  

 	 Surrogate Recovery:  Surrogate recoveries  were  within the control limits listed in the  DoD  
QSM Table G-3.  

 Matrix  Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on a  
validated sample.  Method accuracy  was evaluated based on LCS results. 

 	 Internal Standards Performance:  Perylene-d12 was recovered at 38% in the analysis of  
SCSB-048M-0001-SO; therefore, the associated target compounds  
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,  
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene were qualified as estimated, “J,” for  
detects and, “UJ,” for nondetects.  The qualified results were coded with an “I” 
qualification code.   All remaining internal standard area counts and all retention times 
were within the DoD QSM Table F-4 control limits established by the initial calibration  
midpoint standard:  ±30 seconds for retention times and -50% / +100% for internal  
standard areas.  

 	 Compound Identification:  Compound identification was verified for the samples validated  
at Level IV.   Review  of the sample chromatograms, retention times, and spectra indicated 
no problems with target compound identification.  

 	 Compound Quantification and Reported Detection Limits:  Compound quantification was  
verified for the samples validated at Level IV.  The LOQs were supported by the low point  
of the initial calibration and the laboratory DLs.   Any result reported between the DL and 
the LOQ was qualified as estimated, “J,” by  the laboratory.  Although all hardcopy and  
EDD reported nondetected results to the DL, reported nondetects are valid to the LOD. 

 	 System  Performance:  Review  of the raw data indicated no problems with system  
performance. 

 	 Some routine manual integrations were performed for the samples and calibration and  
QC data associated with the sample data.  All manual integrations reviewed at Level IV  
were considered appropriate.  

 	 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based  
on method blanks and other laboratory QC results affecting the usability of the field QC  
data.   Any remaining  detects  were used to evaluate the associated site samples.   
Following are findings associated with field QC samples:  
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o Field Blanks and Equipment Rinsates: A total of 6 equipment rinsate samples and 
1 field blank were collected and analyzed for SVOCs. Benzyl alcohol was detected 
several of these samples but was not detected in the associated validated samples. 
Bis(2-ethylhexyl)phthalate was detected in the equipment rinsates associated with 
SCSS-068M-0001-SO and SCSB-037M-0001-SO at 1.7 and 1.9 µg/L, respectively; 
therefore, the detects for bis(2-ethylhexyl)phthalate in these samples were qualified 
as nondetected, "U," at the LOO. There were no other reportable detects above the 
DL in the equipment rinsates. 

o Field Duplicate Samples: A total of 7 field duplicate samples were collected and 
analyzed for SVOCs. The control limit listed in FWQAPP Table 3-1 of ::550% was 
only applied when both sample results were 2:5x the LOQ. In cases where results 
were <5x the LOQ, the reasonable control limit of ± the LOQ was applied. Except 
as noted below, all results were within the control limits. See Appendix C for 
comparisons of all samples and analytes. 

SVOC field duplicate outliers 
Primary Sample Field Duplicate Analyte RPO W/ln LOQ 

Benzo(b )fluoranthene NIA No 
SCSD-OSSM-0001- SCSB-085M- Fluoranthene NIA No 
so 0001-SO Phenanthrene NIA No 

Pvrene NIA No 

5.3.6 Volatile Organic Compounds (VOCs) 

CT analyzed 7 primary discrete soil samples, 1 primary discrete sediment sample, 4 soil field 
duplicate samples, 1 field blank, 3 equipment rinsate samples, and 7 trip blank samples for 
volatile compounds by USEPA SW-846 Method 82608. MECx validated 1 primary soil sample 
at Level IV. 

• DL studies were not evaluated as part of this project. 

• GC/MS Tuning: The BFB tunes met the method abundance criteria. Samples were 
analyzed within 12 hours of the BFB injection time. 

• Calibration: Calibration criteria listed in the DoD QSM Table F-4 were met for all target 
compounds, with exceptions affecting sample data noted below. 

o Initial calibration average RRFs were within the control limit of 20.05, and the 
o/oRSDs were within the control limit of ~15%, or r values 20.995. 

o The ICV RRFs were within the control limit of 20.05. Recoveries for all target 
analytes were within the control limits of ±20% of the true value. 

o Continuing calibration RRFs were within the control limit of 20.05 for all target 
compounds, and %Os were within the control limit of QO. 
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o As per FWQAPP Section 8.3.2.1.2, MRL standards are required. With exceptions 
noted in the table below, all recoveries affecting sample data were within the 
reasonable control limits of 70-130%. Recoveries above the control limits did not 
affect nondetected results. The results listed in the table below, all nondetects, 
were qualified as estimated, "UJ." All qualified results were coded with a "C" 
qualification code. 

Samples qualified for MRL recovery outliers 

Analyte MRL %Rs Qualified Samples 
Begin I End 

Carbon disulfide -- ! 68% 
Dibromochloromethane -- ! 63% SCSB-0480-0001-SO 
trans-1,3-Dichloropropene -- ! 69% 

• Blanks: The method blank had no target compound detects above the control limits listed 
in DoD QSM Table F-4 of one-half the LOQ for target compounds and no common 
laboratory contaminant detects above the LOQ. 

• Laboratory Control Samples: Recoveries were within the control limits listed in DoD QSM 
Table G-5. 

• Surrogate Recovery: Recoveries were within the control limits listed in DoD QSM Table 
G-3 or within laboratory-established control limits for those not listed in Table G-3. 

• Matrix Spike/Matrix Spike Duplicate: MS/MSD analyses were not performed on the 
validated sample in this SDG. Evaluation of method accuracy was based on the LCS 
results. 

• Internal Standards Performance: The internal standard area counts and retention times 
were within the DoD QSM Table F-4 control limits established by the initial calibration 
midpoint standard: ±30 seconds for retention times and -50%/+100% for internal 
standard areas. 

• Compound Identification: Compound identification was verified for the sample validated 
at Level IV. Review of the sample chromatogram, retention times, and spectra indicated 
no problems with target compound identification. 

• Compound Quantification and Reported Detection Limits: Compound quantification was 
verified for the validated sample. The LOQs were supported by the low point of the initial 
calibration and the laboratory DLs. Any result reported between the DL and the LOQ was 
qualified as estimated, "J." Although all hardcopy and EDD reported nondetected results 
to the DL, reported nondetects are valid to the LOO. 

• System Performance: Review of the raw data indicated no problems with system 
performance. 
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• Manual integrations were not performed for the samples validated at Level IV or the 
associated calibration or QC. 

• Field QC Samples: Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data. Any remaining detects were used to evaluate the associated site samples. 
Following are findings associated with field QC samples: 

o Trip Blanks: The laboratory analyzed 7 trip blank samples. The trip blanks had no 
target compounds detected above the DL. 

o Field Blanks and Equipment Rinsates: There were 3 equipment rinsates and one 
field blank associated with the Sand Creek site samples. These samples had 
detects at or just above the LOQ for chloroform and detects between the DL and 
LOQ for methylene chloride and chloromethane. None of the field QC contaminants 
were detected in the validated site samples. The field blank and equipment rinsates 
had no other target compound detects above the DL. 

o Field Duplicates and Field Split Samples: There were 4 soil field duplicate pairs 
collected and analyzed for voes. The control limit listed in FWQAPP Table 3-1 of 
::550% was only applied when both sample results were 2:5x the LOQ. In cases 
where results were <5x the LOQ, the reasonable control limit of ± the LOQ was 
applied. Except as noted below, all results were within the control limits. See 
Appendix C for comparisons of all samples and analytes. 

voe field duplicate outliers 
Primary Sample Field Duplicate Analyte RPO W/ln LOQ 

Benzene NIA No 

SCSD-0480-0001- SCSB-0840-
Ethyl benzene NIA No 
m,p-Xylenes NIA No so 0001-SO o-Xvlene NIA No 
Toluene NIA No 

5.3. 7 Metals 

CT analyzed 77 primary Ml soil samples, 1 primary Ml sediment sample, 8 soil field duplicate 
samples, 1 field blank, and 3 equipment rinsate samples for various metals by USEPA Methods 
6010C and 7470A/7471A. MECx validated 8 soils and 1 sediment sample at Level IV. 

• DL stud ies were not evaluated as part of this project. 

• Calibration: Except as noted below, calibration criteria were met. 

o Initial calibration: Linear regression r-values were within the control limit listed in 
the DoD QSM Tables F-7 and F-8 of 2:0.995. 

o The ICV recoveries were within the control limits listed in DoD QSM Table F-7 of 
90-110%. The laboratory analyzed a pair of CCVs. The lower concentration CCV 
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had analyte concentrations too high to be considered a low-level calibration check 
standard; therefore, it was assessed against the CCV control limits of 90-110%. 
Except as noted below, the CCVs were within the control limits. The mercury ICV 
and CCV recoveries were within the control limits listed in OoO QSM Table F-7 of 
90-110% and 80-120%, respectively. 

o The laboratory analyzed CROL standards which ranged from nominally above the 
LOQ to almost 10x the LOQ. Except as noted below, the CROL standard 
recoveries were within the reasonable control limits of 80-120%. Results listed in 
the table below were qualified as estimated, "UJ," for nondetects and, "J," for 
detects. All qualified results were coded with a "C" qualification code. 

Samples qualified for CRDL recovery outliers 
Analyte %R Qualified Samples 
Thallium 78% SCSB-042M-0003-SO 

Antimony 121% SCSS-073M-0001-SO 
Selenium 129% SCSS-073M-0001-SO 

Selenium 78% SCSS-076M-0001-SO 
Mercury 75% SCSS-076M-0001-SO 

The MRL required in OoO QSM Table F-7 is to be at or below analyte LOQ. As 
no MRL was analyzed for beryllium, cadmium, manganese, potassium, and 
sodium, sample results for these analytes which were less than 1 Ox the LOQ 
were qualified as estimated, "J," for detects and, "UJ," for nondetects. Results 
higher than 10x the LOQ were not qualified as it was the reviewer professional 
opinion that at those concentrations, the CCVs were indicative of instrument 
performance. 

• Blanks: Except as noted below, the method blanks and CCBs had no applicable 
detects above the control limit listed in OoO QSM Tables F-7 and F-8 of one-half the 
LOQ or one-tenth the amount detected in a sample. 

Results associated with negative blanks were qualified as estimated, "UJ," for 
nondetects and, "J," for detects. In the absence of qualifications with conflicting bias, 
detects were qualified as estimated with a potential negative bias, "J-." The remaining 
results listed in the table below were qualified as nondetected, "U," at the LOO if 
detected below the LOO or at the level of contamination if detected above. All qualified 
results were coded with a "B" qualification code. 

Samples qualified for CCB detects 
Analyte Blank Detect LOO Qualified Samples 
Thallium -4 .91 µg/L 0.082 µg/L SCSS-073M-0001-SO 

Thallium -8.33 µg/L 0.082 µg/L SCSS-076M-0001-SO 

• Interference Check Samples: ICP and ICPMS interference check sample A (ICSA) and 
AB (ICSAB) recoveries were within the control limits listed in OoO QSM Table F-8 of 80-
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120%. No analytes were detected in the ICSA above the control limit listed in DoD 
QSM Table F-8 of <LOO. 

• Laboratory Control Samples: The recoveries were within the control limits listed in DoD 
QSM Tables G-18 and G-19 of 80-120%. 

• Laboratory Duplicates: Laboratory duplicate analyses were performed on SCSB-041 M-
0002-SO, SCSB-039M-0002-SO, SCSB-038M-0001 -SO, and SCSS-OS?M-0001 -SO. 
Except as noted below, the laboratory duplicate RPDs were within the control limits 
listed in DoD QSM Table F-7 of :520%. The duplicate criterion was only applied when 
the original sample result was nominally .::Sx the LOQ. In cases where the original 
sample result was <Sx the LOQ, the reasonable control limit of ± the LOQ was applied. 

Results listed in the table below were qualified as estimated, "J," for detects and, "UJ," 
for nondetects. All qualified results were coded with an "E" qualification code. As per 
the National Functional Guidelines, all samples of the same matrix in an SDG were 
qualified for a laboratory duplicate RPO outlier. 

Samples qualified for laboratory duplicate RPO outliers 
Parent Sample Analyte RPO Qualified Samples 

Arsenic 38% 
Copper 22% 

SCSB-037M-0001-SO, 
Lead 28% 

SCSB-038M-0001-SO Nickel 21% 
SCSB-038M-0005-SO, 
SCSB-042M-0003-SO, 

Thallium 22% 
SCSS-068M-0001-SO 

Vanadium 24% 

Zinc 22% 

Arsenic ±LOO 
SCSB-037M-0001-SO, 

SCSB-038M-0005-SO 
SCSB-038M-0005-SO, 

Thallium ±LOO 
SCSB-042M-0003-SO, 
SCSS-068M-0001-SO 

Arsenic 32% SCSB-048M-0001-SO, 
SCSS-057M-0001-SO SCSD-O?OM-0001-SD, 

Thallium ±LOO SCSS-058M-0001-SO 

• Matrix Spike/Matrix Spike Duplicate: MS/MSD analyses were performed on SCSB-
041 M-0002-SO, SCSB-039M-0002-SO, SCSB-038M-0001 -SO, and SCSS-OS?M-0001-
SO. Except as noted below, recoveries were within the control limits listed in DoD QSM 
Table G-19 of 80-120%. Matrix spike control limits were not applied when the native 
sample concentration exceeded the spiked amount by a factor of four or more. 

Nondetected cadmium results listed in the table below associated with recoveries less 
than 30% had post digestion spike recoveries greater than 75%; therefore, as per the 
National Functional Guidelines, nondetected cadmium results were qualified as 
estimated instead of rejected. The nondetected antimony results associated with 
recoveries less than 30% were rejected, "R." The remaining results noted in the table 
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below were qualified as estimated, "J," for detects and "UJ," for nondetects in the 
associated samples; however, nondetected results were not qualified for recoveries 
above the control limit. Results were qualified when one or both recoveries were 
outside the control limits. All qualified results were coded with a "Q" qualification code. 
When no other qualifications with confl icting bias were assigned to a result, detected 
results with low recoveries were assigned a negative bias, "J-," and detected results 
with high recoveries were assigned a positive bias, "J+." As per the National Functional 
Guidelines, all samples of the same matrix in an SDG were qualified for an MS/MSD 
recovery outlier. Parent samples were only qualified for outliers reported in that parent 
sample. 

Samples qualified for MS/MSD recovery outliers 
Parent Sample Analyte %Rs Qualified Samples 

Antimony 24%, 23% 
Cobalt 12%, 10% 
Copper 69%, 63% 

Nickel 72%, 67% 
Vanadium 79%, 74% 

Zinc 74%, 68% 
SCSB-037M-0001-SO, SCSB-

Manganese 14%, 10% 
SCSB-041 M-0002-SO 

Thallium 74%, 73% 
038M-0005-SO, SCSB-042M-

Aluminum 52%, 37% 
0003-SO, SCSS-068M-0001-SO 

Potassium 76%, 76% 

Cadmium --. 76% 
Lead --. 72% 
Magnesium --. 75% 
Selenium --. 78% 
Antimony 0%, 0% 
Cadmium 78%, 78% 
Cobalt 50%, 50% 

Copper 71%, 70% 
SCSB-037M-0001-SO, SCSB-

SCSB-039M-0002-SO 
Selenium 71%, 70% 

038M-0005-SO, SCSB-042M-
Vanadium 68%, 66% 

0003-SO, SCSS-068M-0001-SO 
Zinc 71%, 67% 

Thallium 70%, 75% 
Potassium 78%, ---
Nickel --. 78% 
Ant imony 0%,0% 
Cadmium 56%, 0% 
Chromium 0%, 0% 
Cobalt 63%, 0% SCSB-037M-0001-SO, SCSB-

SCSB-038M-0001-SO Copper 46%, 0% 038M-0005-SO, SCSB-042M-
Nickel 74%, 0% 0003-SO, SCSS-068M-0001-SO 

Selenium 71%, 4% 
Thallium 56%, 2% 

Vanadium 75%, ---
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Samples qualified for MS/MSO recovery outliers 
Parent Sample Analyte %Rs Qualified Samples 

Zinc 74%, ---
Arsenic --, 7% 
Lead --, 0% 
Antimony 26%, 29% SCSB-037M-0001-SO, SCSB-

SCSS-057M-0001-SO Potassium 67%, 59% 038M-0005-SO, SCSB-042M-
Sodium 72%, 72% 0003-SO, SCSS-068M-0001-SO 
Aluminum 28%, 23% 

Antimony 24%, 18% 
Lead 179%, ---
Thallium 69%, 63% SCSB-048M-0001-SO, SCSD-

SCSB-051 M-0001-SO Cadmium --, 69% 070M-0001-SD, SCSS-058M-
Cobalt --, 75% 0001-SO 
Copper --, 55% 
Nickel --, 75% 
Zinc --, 55% 

"- -" Indicates an acceptable sample recovery. 

Except as noted below, MS/MSD RPDs were within the control limit listed in DoD QSM 
Tables G-7 and G-8 of ::520%. Results noted in the table below were qualified as 
estimated, "J," for detects and "UJ," for nondetects. All qualified results were coded 
with an "*Ill" qualification code. As per the National Functional Guidelines, all samples 
of the same matrix in an SDG were qualified for an RPO outlier. Parent samples were 
only qualified for outliers reported in that parent sample. 

Samples qualified for MS/MSO RPO outliers 
Parent Sample Analyte RPO Qualified Samples 

Arsenic 200% 

Cadmium 200% 
Cobalt 199% 

SCSB-037M-0001-SO, SCSB-
Copper 200% 

SCSB-038M-0001-SO 
Lead 200% 

038M-0005-SO, SCSB-042M-

Nickel 200% 
0003-SO, SCSS-068M-0001-SO 

Thallium 174% 
Zinc 200% 

Antimony 27% SCSB-048M-0001-SO, SCSD-
SCSB-051 M-0001-SO Cadmium 30% 070M-0001-SD, SCSS-058M-

Lead 57% 0001-SO 

• Serial Dilution: Serial dilution analyses were performed on SCSB-041M-0002-SO, 
SCSB-039M-0002-SO, SCSB-038M-0001-SO, and SCSS-OS?M-0001 -SO. Except as 
noted below, serial dilution %Os were within the control limit listed in DoD QSM Table 
F-8 of ::510%. The serial dilution control limit is only applicable when the original sample 
concentration is minimally .::SOx the DL for ICP analytes and .::25x the DL for mercury. 
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All detected results for the analytes noted in the table below were qualified as 
estimated, "J," and were coded with an "A" qualification code. When no other 
qualifications with conflicting bias were assigned to a result, detected results were 
assigned a negative bias, "J-." As per the National Functional Guidelines, all samples 
of the same matrix in an SDG were qualified for an associated %0 outlier. Parent 
samples were only qualified for outliers reported in that parent sample. 

Samples qualified for serial dilution %0 outliers 
Parent Sample Analyte %0 Qualified Samples 

Antimony 21% 

Arsenic 11% 

Cobalt 20% 
Copper 19% 

Lead 79% SCSB-037M-0001-SO, SCSB-038M-
SCSB-041 M-0002-SO Magnesium 11% 0005-SO, SCSB-042M-0003-SO, 

Nickel 17% SCSS-068M-0001-SO 

Vanadium 24% 

Zinc 21% 
Iron 18% 
Aluminum 13% 

Aluminum 11% 

Barium 11% 

Beryllium 12% 

Calcium 13% 

Chromium 16% 

Cobalt 27% SCSB-037M-0001-SO, SCSB-038M-
SCSB-039M-0002-SO Copper 29% 0005-SO, SCSB-042M-0003-SO, 

Lead 73% SCSS-068M-0001-SO 

Magnesium 12% 

Manganese 16% 
Nickel 18% 

Vanadium 18% 

Zinc 28% 

Chromium 112% 

Cobalt 23% 

Copper 26% 

Lead 31% SCSB-037M-0001-SO, SCSB-038M-
SCSB-038M-0001-SO Magnesium 13% 0005-SO, SCSB-042M-0003-SO, 

Nickel 25% SCSS-068M-0001-SO 

Vanadium 17% 

Zinc 19% 

Mercury 42% 

Aluminum 16% 

Barium 18% SCSB-037M-0001-SO, SCSB-038M-
SCSS-057M-0001-SO Calcium 16% 0005-SO, SCSB-042M-0003-SO, 

Chromium 15% SCSS-068M-0001-SO 

Magnesium 16% 
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Samples qualified for serial dilut ion %0 outliers 
Parent Sample Analyte %0 Qualified Samples 

Manganese 15% 
Nickel 11% 
Zinc 17% 
Aluminum 16% 
Barium 18% 

Calcium 16% 

SCSS-057M-0001-SO 
Chromium 15% SCSB-048M-0001-SO, SCSD-070M-
Magnesium 16% 0001-SD, SCSS-058M-0001-SO 
Manganese 15% 
Nickel 11% 

Zinc 17% 

SCSB-051 M-0001-SO Zinc 16% 
SCSB-048M-0001-SO, SCSD-070M-
0001-SD, SCSS-058M-0001-SO 

• Sample Result Verification: For Level IV validation, calculations were verified and the 
sample results reported on the sample result summary were verified against the raw data. 
Any result reported between the DL and the LOQ was qualified as estimated, "J." 
Although all hardcopy and EDD reported nondetected results to the DL, reported 
nondetects are valid to the LOO. 

• Manual Integrations: No manual integrations were noted in the mercury analyses. 

• Field QC Samples: Field QC samples were evaluated, and if necessary, qualified 
based on method blanks and other laboratory QC results affecting the usability of the 
field QC data. Any remaining detects were used to evaluate the associated site 
samples. Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates: There were 3 equipment rinsate samples 
and 1 field blank associated with the Sand Creek site samples. There were 
detects in these samples, but not at sufficient concentrations to qualify the soil 
samples. 

o Field Duplicate Samples: There were 8 field duplicate samples collected and 
analyzed for metals. Except as noted below, the RPDs were within the control 
limits in FWQAPP Table 3-1 of ::550%. The RPO criterion was only applied when 
both sample results were 2:Sx the LOQ. In cases where results were <Sx the 
LOQ, the reasonable control limit of ± the LOQ was applied. See Appendix C for a 
complete comparison of all primary and field duplicate results. 

Metals field duplicate outliers 

Primary Sample Field Duplicate Analyte RPO W/ln LOQ 
Calcium 54% N/A 

SCSB-048M-0001- SCSB-084M- Chromium 100% N/A 
so 0001-SO Maanesium 55% N/A 

Manaanese 54% N/A 
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Metals field duplicate outliers 

Primary Sample Field Duplicate Analyte RPO W/ln LOQ 
Nickel 70% NIA 
Potassium 54% NIA 
Sodium NIA No 
Barium 76% NIA 

SCSB-042M-0003- SCSB-083M- Lead 104% NIA 
so 0003-SO Cadmium NIA No 

Thallium NIA No 
SCSB-037M-0001- SCSB-080M-

Chromium 52% NIA so 0001-SO 
SCSS-058M-0001- SCSS-085M- Calcium 70% NIA 
so 0001-SO Sodium NIA No 
SCSS-068M-0001- SCSS-086M- Chromium 131% NIA 
so 0001-SO Sodium NIA No 
SCSB-040M-0002- SCSB-082M- Antimony NIA No 
so 0002-SO Thallium NIA No 
SCSS-073M-0001- SCSS-087M- Antimony NIA No 
so 0001-SO Thallium NIA No 

5.3.8 General Chemist ry - Hexavalent Chromium and Cyanide 

CT analyzed 14 primary Ml soil samples, 1 primary sediment sample, and 4 soil field duplicate 
samples for hexavalent chromium by USEPA Method 7196A. CT analyzed 8 primary Ml soil 
samples, 1 primary Ml sediment samples, 4 field duplicate samples, 1 field blank, and 3 
equipment rinsate samples by USEPA Method 9012A for cyan ide. MECx validated 1 soil and 1 
sediment sample for hexavalent chromium and 1 sediment sample for cyanide at Level IV. 

• DL studies were not evaluated as part of this project. 

• Calibration: Calibration criteria were met. 

o Initial calibration: Initial calibration linear regression r values were within the 
control limit listed in the DoD QSM Tables F-9 and F-10 of .::0.995. 

o The ICV and CCV recoveries were within the control limits listed in DoD QSM 
Table F-9 of 90-110% for hexavalent chromium and Table F-10 of 85-115% for 
cyanide. 

o As per FWQAPP Section 8.3.2.1 .2, MRLs are required. Cyanide MRLs analyzed in 
association with the soil samples were recovered within the reasonable control 
limits of 70-130%. As the laboratory did not analyze hexavalent chromium MRLs, 
the hexavalent chromium results, both nondetects, were qualified as estimated, 
"UJ." The qualified results were coded with a "C" qualification code. 

• Blanks: The method blanks and CCBs had no applicable detects above the control limit 
listed in the DoD QSM Table F-9 and F-1 O of one-half the LOQ or one-tenth the amount 
detected in a sample. 
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 	 Laboratory Control Samples:  There are no QSM control limits for hexavalent chromium  
or cyanide LCS recoveries.  The hexavalent chromium recoveries were within the  
laboratory-established control limits of 83-115% and cyanide was within the laboratory-
established control limits of 69-128%.   

 	 Laboratory Duplicates:   Laboratory duplicate analyses were performed on SCSS-057M
0001-SO for hexavalent chromium and cyanide.  There were no detects in either the  
parent or duplicate samples.  

 	 Matrix Spike/Matrix Spike Duplicate:  Soluble and insoluble matrix spikes were  
performed on SCSS-057M-0001-SO for hexavalent chromium.  The recoveries were 
13% and 19%, respectively.  As per the National Function Guidelines, because the 
hexavalent chromium post digestion spike was recovered within the control limits of 75
125%, the results were not rejected.  Nondetected hexavalent chromium in SCSB
048M-0001-SO and SCSD-070M-0001-SD was qualified as estimated, “UJ.”  The  
qualified results were coded with a “Q” qualification code.   

 	 Sample Result Verification:  For Level IV validation, calculations were verified and the  
sample results reported on the sample result summary were verified against the raw data.   
Any result reported between the DL and the LOQ was qualified as  estimated, “J.”   
Although all hardcopy  and EDD reported nondetected results to the DL, reported  
nondetects  are valid to the LOD.  

Due to the age of the hexavalent chromium instrument, sample absorbances are not  
reported.  As such, the reviewer was not able to verify  the sample results from  the raw  
data.  

 	 Manual Integrations:  Manual integrations are not applicable to these analyses.  

 	 Field QC Samples: Field QC samples were evaluated, and if necessary, qualified  
based on method blanks and other laboratory QC results affecting the usability of the  
field QC data. Any remaining detects were used to evaluate the associated site  
samples. Following are findings associated with field QC samples: 

o	  Field Blanks and Equipment Rinsates: There were 3 equipment rinsates and 1  
field blank were collected and analyzed for cyanide in association with the Sand 
Creek site samples.  Cyanide was not detected above the DL in any of the  
equipment rinsate samples. No equipment rinsate samples were analyzed for 
hexavalent chromium.  

o	  Field Duplicate Samples:  There was 1 field duplicate pair collected and analyzed for 
hexavalent chromium.  The  RPD  criterion  listed  in FWQAPP Table 3-1 of ≤50% was  
only applied when both sample results were ≥5× the LOQ. In cases where results 
were <5× the LOQ, the reasonable control limit of ± the LOQ was applied. All 
results were within the control limits.   See Appendix C for comparisons of all 
samples and  analytes.  
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As all planned Sand Creek samples were collected, the field completeness was 100%. 

Some data were rejected for poor MS/MSD and calibration standard recoveries. In instances 
where a data point had multiple results, the reviewer chose the most technically sound result to 
report and rejected the remaining data points. These data points rejected to choose the most 
technically sound data do not affect data quality or usability and are not included in the table 
below. Data with RLs that exceeded the established criteria and data estimated for quality 
control outliers or for detects between the MDL and the RL were included in the table below for 
informational purposes only. 

Table 13. Analytical completeness for Sand Creek validated primary data 

Number of Results 

... ... ... a 
QI .E Ill .E O Percent c. Cl "C ; "C ...J 

Analysis Ill "C Ill "C c QI ·- QI v Complete 
QI QI QI QI QI :a "' ,; ; - Ill - N -- - QI .i: E c3 "' -c. >, >, c. u E u 
E "ii "ii E s QI Ill QI QI · - QI ·a; ...J u :!::: ; (.) --"' c c "' 0 >< ... Jl a Ill QI 
u, c( c( u, ..... a:: c w (.) we 

Explosives 9 17 137 0 0 91 1 100% 

PCBs 1 9 9 0 0 0 0 100% 

Pesticides 1 22 22 0 0 1 2 100% 

sv ocs· 8 66 520 8 3 272 89 98.5% 

v oes 1 37 37 0 0 3 0 100% 

Metals 9 23 207 2 0 142 5 99.0% 

Nitroguanidine 1 1 1 0 0 1 0 100% 

Nitrocellulose 1 1 1 0 0 0 0 100% 

Hexavalent chromium 2 1 2 0 2 2 0 100% 

Cyanide 1 1 1 0 0 1 1 100% 

Totals 937 10 5 513 98 98.9% 
rhe reviewer chose to report nitrobenzene. 2,4-dinitrotoluene and 2,6-dinitrotoluene from either the 83308 analyses or 
the 8270C analyses; therefore, these compounds are not included in the analytes count. 

·

The analytical completeness goal for the project established in the FWQAPP was 90% for each 
method. The completeness goal was met for all analyses. 

5.5 PRIMARY AND FIELD DUPLICATE COMPARISON SUMMARY 

Primary and field duplicate sample comparisons were considered to be in good agreement as 
only 3% of the field duplicate pair results were above the FWQAPP control limit of 50% for soils 
or +/- the RL for results below the RL. 

Most of the outliers were metals and most discrepancies occurred in field duplicate pair SCSS-
058M-0001 -SO/SCSS-085M-0001-SO. In general , the parent samples had higher 
concentrations than the field duplicates. No sample depth information was listed in documents 
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provided by Shaw; therefore, no assessment of sample variability based on differing sample 
depths could be made. All comparison results are presented in Append ix C. 

T bl a e 14 S an d C ree k /fi Id d primary, 1e r t up11ca e samp e comparison summary 
Number of Number of 

Number of Primary/Field Total 
Method results within results above Analytes Duplicate Pairs Analytes 

control limits control limit 
Explosives• 8 17 122 122 0 
PCBs 1 9 9 9 0 
Pesticides 1 22 22 22 0 
sv ocs· 7 66 451 447 4 
v oes 4 37 148 143 5 
Metals· 8 23 182 162 20 
Nitroguanidine 1 1 1 1 0 
Nitrocellulose 1 1 1 1 0 
Hexavalent chromium 1 1 1 1 0 

•Total analyte count affected by rejected results 

5.6 SPECIFIC DATA CONCERNS 

Specific concerns regarding the data are noted below: 

• 3 benzo(a)pyrene Dls (nominally exceeded the FWCUG by 0.01 mg/Kg) 

• 2 hexavalent chromium Dl s exceeded the FWCUG of 1.9 mg/Kg by 0.26 mg/Kg 

• Manual integrations performed for the MRL standards did not consistently adjust the 
baseline to account for a baseline anomaly that occurred just prior to the nitroguanidine 
retention time. 

• Due to instrument limitations, the hexavalent chromium raw data did not list the sample 
absorbances; therefore, the reviewer was not able to calculate the sample results from the 
raw data. Due to instrument limitations, the hexavalent chromium raw data did not list the 
sample absorbances; therefore, the reviewer was not able to calculate the sample results 
from the raw data. 

• The actual temperature upon receipt was not noted by the laboratory. The temperature 
was noted only as being below some temperature (e.g. <4.2°C). 

• All explosive analyses were performed beyond the holding time. 

In order to avoid repetition of the issues noted above, the following actions should be taken: 

• MECx recommends the laboratory be requested to review the nitroguanidine manual 
integrations and determine their accuracy and set a policy for consistent baseline 
manual integration of MRL and low level calibration standards. 
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 MECX recommends the laboratory be requested to alter the hexavalent chromium  
instrument set up, if possible, in order to capture the raw absorbance.   
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6.  DATA USABILITY 


A summary of the qualification s applied to the data can be found in Appendix B as can a  
summary of all rejected results.   

AOC-specific field and analytical completeness results can be found in Sections 4 and 5. 

Some data were rejected due to matrix spike/matrix spike duplicate recovery and calibration  
outliers. Rejected data are not usable.  Results with DLs that exceed project criteria may be  
usable for their intended purposes; however, it is dependent on the final data user to make this  
determination on a case-by-case basis. All remaining results are usable for their intended 
purposes as qualified by MECX . 
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7. CONCLUSIONS AND RECOMMENDATIONS 

Specific concerns regarding the data are noted below: 

 	 3 hexavalent chromium DLs exceeded the FWCUG of 1.64 mg/Kg, at 1.9 mg/Kg  

 	 5 benzo(a)pyrene DLs nominally exceeded the FWCUG of 0.023 mg/Kg, at 0.022 mg/Kg 

 	 Manual integrations performed for the MRL standards did not consistently adjust the  
baseline to  account for a baseline anomaly that  occurred just prior to the nitroguanidine  
retention time.   

 	 Due to instrument limitations, the hexavalent chromium raw data did not list the sample  
absorbances; therefore, the reviewer was not able to calculate the sample results from the  
raw data.  Due to instrument limitations, the hexavalent chromium  raw data did not list the  
sample absorbances; therefore, the reviewer was not able to calculate the sample results 
from the raw data.    

 	 The actual temperature upon receipt was not noted by the laboratory.  The temperature 
was noted only as being below some temperature (e.g. <4.2oC). 

 	 All explosive analyses were performed beyond the holding time.   

In order to avoid repetition of the issues noted above, the following actions should be taken:  

 MECX recommends the laboratory be requested to review the nitroguanidine manual  
integrations and determine their accuracy and set a policy for consistent baseline  
manual integration of MRL and low level calibration standards. 

 MECX recommends the laboratory be requested to alter the hexavalent chromium  
instrument set up, if possible, in order to capture the raw absorbance.   

 MEC	 X recommends the laboratory be requested to record the temperature at receipt.  
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Qualifier 

H 
s 

c 
R 
B 

L 
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E 
I 

A 

M 
T 
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-
F 

$ 

? 

D 

p 

· 11. · 111 

Organics lnorganics 

Holdina times were exceeded. Holdina times were exceeded. 
Surrogate recovery was outside QC limits. The sequence or number of standards used 

for the calibration was incorrect. 
Calibration %RSD or %0 was noncompliant. Correlation coefficient was noncompliant. 
Calibration RRF was noncompliant. %R for calibration is not within control limits. 
Presumed contamination as indicated by the Presumed contamination as indicated by the 
preparation (method) blank results. preparation (method) or calibration blank 

results . 
Laboratory Blank Spike/Blank Spike Laboratory Control Sample %R was not 
Duplicate %R was not within control limits. within control limits. 
MS/MSD recoverv was poor or RPD hiah. MS recoverv was poor. 
Not aoolicable Duplicates showed poor aareement. 
Internal standard performance was ICP ICS results were unsatisfactory. 
unsatisfactorv. 
Not applicable ICP Serial Dilution %0 were not within control 

limits. 
Tunina (BFB or DFTPP) was noncompliant. ICPMS tunina was noncompliant 
Presumed contamination as indicated by the Not applicable 
trip blank results. 
False positive - reported compound was not False positive - reported compound was not 
present. present. 
False negative - compound was present but False negative - compound was present but 
not reported. not reported. 
Presumed contamination as indicated by the Presumed contamination as indicated by the 
FB or ER results. FB or ER results. 
Reported result or other information was Reported result or other information was 
incorrect. incorrect. 
TIC identity or reported retention time has Not applicable. 
been chanaed. 
The analysis with this flag should not be The analysis with this flag should not be used 
used because another more technically because another more technically sound 
sound analvsis is available. analvsis is available. 
Instrument performance for pesticides was Post Digestion Spike recovery was not within 
poor. control limits. 
A deficiency was found that has been A deficiency was found that has been 
described in the "Sample Management," described in the "Sample Management," 
section (*II) or the "Method Analyses" section (*II) or the "Method Analyses" section 
section (*Ill). (*Ill). 
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Qualification Code Reference Table 
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Analysis Method SW846 6010 
Sample Name DA1SB-055M-0001-SO AnalysisType: INORG 

Lab Sample Name: 851518 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 14400 0.24 0.081 mg/kg 

Antimony 7440-36-0 0.16 0.55 0.16 mg/kg UV R Q 

Arsenic 7440-38-2 4.6 0.91 0.26 mg/kg 

Barium 7440-39-3 73.4 0.055 0.016 mg/kg J *III, A 

Beryllium 7440-41-7 0.53 0.024 0.0081 mg/kg J *III, A 

Cadmium 7440-43-9 0.26 0.26 0.26 mg/kg UV UJ C, $ 

Calcium 7440-70-2 18700 1  0.12  mg/kg M J *III, A 

Chromium 7440-47-3 31.6 0.13 0.038 mg/kg J- Q, *III, A 

Cobalt 7440-48-4 10.8 0.099 0.03 mg/kg J- Q, *III, A 

Copper 7440-50-8 19.1 0.4 0.12 mg/kg J- Q, *III, A 

Iron 7439-89-6 36300 2  0.61  mg/kg 

Lead 7439-92-1 21 0.28 0.081 mg/kg J *III, A 

Magnesium 7439-95-4 6120 0.81 0.24 mg/kg 

Manganese 7439-96-5 387 0.1 0.032 mg/kg J- Q 

Nickel 7440-02-0 26.3 0.12 0.036 mg/kg J *III, A 

Potassium 7440-09-7 1470 36 11 mg/kg 

Selenium 7782-49-2 0.32 0.85 0.14 mg/kg JVB UJ B, Q 

Silver 7440-22-4 0.08 0.11 0.08 mg/kg UV U $ 

Sodium 7440-23-5 61.2 13 4 mg/kg J C 

Thallium 7440-28-0 2.1 0.28 0.081 mg/kg J- Q 

Vanadium 7440-62-2 19.4 0.069 0.022 mg/kg J *III, A 

Zinc 7440-66-6 55.2 0.24 0.081 mg/kg J- Q, *III, A 
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Sample Delivery Group: 81543 
Sample Name DA1SB-059M-0201-SO AnalysisType: INORG 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 12200 0.61 0.2 mg/kg B J- Q, *III, A 

Antimony 7440-36-0 20.5 1.4 0.41 mg/kg J- Q 

Arsenic 7440-38-2 33 2.3 0.66 mg/kg 

Barium 7440-39-3 869 0.14 0.041 mg/kg J *III, A 

Beryllium 7440-41-7 0.95 0.061 0.02 mg/kg J *III, A 

Cadmium 7440-43-9 18.4 0.11 0.031 mg/kg J- Q 

Calcium 7440-70-2 18800 2.6 0.31 mg/kg J- Q, *III, A 

Chromium 7440-47-3 101 0.32 0.097 mg/kg J- Q, *III, A 

Cobalt 7440-48-4 10.1 0.25 0.077 mg/kg J- Q, *III, A 

Copper 7440-50-8 222 1  0.31  mg/kg J- Q, *III, A 

Iron 7439-89-6 33000 5.1 1.5 mg/kg B 

Lead 7439-92-1 416 0.71 0.2 mg/kg J *III, A 

Magnesium 7439-95-4 3470 2  0.61  mg/kg B J- Q, *III, A 

Manganese 7439-96-5 1100 0.26 0.082 mg/kg J- Q, *III, A 

Nickel 7440-02-0 40.7 0.31 0.092 mg/kg J *III, A 

Potassium 7440-09-7 2060 37 11 mg/kg 

Selenium 7782-49-2 2.1 2.1 0.36 mg/kg B J- Q 

Silver 7440-22-4 115 57 17 mg/kg 

Sodium 7440-23-5 84.2 13 4.1 mg/kg J C 

Thallium 7440-28-0 2 0.71 0.2 mg/kg J- C, Q 

Vanadium 7440-62-2 16.5 0.17 0.056 mg/kg B J *III, A 

Zinc 7440-66-6 364 0.61 0.2 mg/kg J- Q, *III, A 

Sample Name DA1SB-063M-0202-SO AnalysisType: INORG 

Lab Sample Name: 851882 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 13300 0.24 0.081 mg/kg B J- Q, *III, A 

Antimony 7440-36-0 0.16 0.55 0.16 mg/kg UV R Q 

Wednesday,  April  17,  2013 Page  2  of  33 

E-85 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



           Wednesday, April 17, 2013 Page 3 of 33 

Sample Delivery Group: 81543
 
Arsenic 7440-38-2 4.5 0.91 0.26 mg/kg 

Barium 7440-39-3 56.6 0.055 0.016 mg/kg J *III, A 

Beryllium 7440-41-7 0.43 0.024 0.0081 mg/kg J *III, A 

Cadmium 7440-43-9 0.2 0.2 0.2 mg/kg UV UJ C, Q, $ 

Calcium 7440-70-2 27500 1  0.12  mg/kg J- Q, *III, A 

Chromium 7440-47-3 22.6 0.13 0.038 mg/kg J- Q, *III, A 

Cobalt 7440-48-4 9.4 0.099 0.03 mg/kg J- Q, *III, A 

Copper 7440-50-8 16.8 0.4 0.12 mg/kg J- Q, *III, A 

Iron 7439-89-6 31300 2  0.61  mg/kg 

Lead 7439-92-1 5.8 0.28 0.081 mg/kg 

Magnesium 7439-95-4 7180 0.81 0.24 mg/kg B J- Q, *III, A 

Manganese 7439-96-5 299 0.1 0.032 mg/kg J- Q, *III, A 

Nickel 7440-02-0 22.1 0.12 0.036 mg/kg J *III, A 

Potassium 7440-09-7 1850 36 11 mg/kg 

Selenium 7782-49-2 0.53 0.85 0.14 mg/kg JV U B 

Silver 7440-22-4 0.1 0.11 0.1 mg/kg UBV U $ 

Sodium 7440-23-5 82.7 13 4 mg/kg J C 

Thallium 7440-28-0 2 0.28 0.081 mg/kg J- Q 

Vanadium 7440-62-2 16.9 0.069 0.022 mg/kg B J *III, A 

Zinc 7440-66-6 51.1 0.24 0.081 mg/kg J- Q, *III, A 

Analysis Method SW846 7196 
Sample Name DA1SB-059M-0201-SO AnalysisType: MISC 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Hexavalent Chromium 18540-29-9 1.9 6.5 1.9 mg/kg U UJ C, Q 
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Analysis Method SW846 7471 
Sample Name DA1SB-055M-0001-SO AnalysisType: INORG 

Lab Sample Name: 851518 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.012 0.008 0.0024 mg/kg 

Sample Name DA1SB-059M-0201-SO AnalysisType: INORG 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.012 0.0081 0.0024 mg/kg 

Sample Name DA1SB-063M-0202-SO AnalysisType: INORG 

Lab Sample Name: 851882 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.01 0.008 0.0024 mg/kg 
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Analysis Method SW846 8081 
Sample Name DA1SB-059M-0201-SO AnalysisType: ORSVO 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

4,4'-DDD 72-54-8 0.31 2.5 0.31 ug/kg U U 

4,4'-DDE 72-55-9 0.31 4.1 0.31 ug/kg U U 

4,4'-DDT 50-29-3 0.51 2.5 0.51 ug/kg U U 

Aldrin 309-00-2 0.51 2.5 0.51 ug/kg U U 

alpha-BHC 319-84-6 0.61 4.1 0.61 ug/kg U U 

alpha-Chlordane 5103-71-9 0.31 4.1 0.31 ug/kg U U 

beta-BHC 319-85-7 0.61 4.1 0.61 ug/kg U U 

Chlordane (Technical) 57-74-9 4.1 77 4.1 ug/kg U U 

delta-BHC 319-86-8 0.31 2.5 0.31 ug/kg U U 

Dieldrin 60-57-1 0.31 2.5 0.31 ug/kg U U 

Endosulfan I 959-98-8 0.72 2.5 0.72 ug/kg U U 

Endosulfan II 33213-65-9 0.31 2.5 0.31 ug/kg U U 

Endosulfan sulfate 1031-07-8 0.92 4.1 0.92 ug/kg U U 

Endrin 72-20-8 0.41 2.5 0.41 ug/kg U U 

Endrin aldehyde 7421-93-4 1.1 4.1 1.1 ug/kg UM UJ Q 

Endrin ketone 53494-70-5 0.82 2.5 0.82 ug/kg UM U 

GAMMA-BHC 58-89-9 0.51 2.5 0.51 ug/kg U U 

gamma-Chlordane 5103-74-2 0.31 4.1 0.31 ug/kg U U 

Heptachlor 76-44-8 0.41 2.5 0.41 ug/kg U U 

Heptachlor epoxide 1024-57-3 0.51 4.1 0.51 ug/kg U U 

Methoxychlor 72-43-5 0.72 2.5 0.72 ug/kg U U 

Toxaphene 8001-35-2 5.1 51 5.1 ug/kg U U 
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Analysis Method SW846 8082 
Sample Name DA1SB-059M-0201-SO AnalysisType: ORPPB 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aroclor 1016 12674-11-2 10 51 10 ug/kg U U 

Aroclor 1221 11104-28-2 20 51 20 ug/kg U U 

Aroclor 1232 11141-16-5 28 51 28 ug/kg U U 

Aroclor 1242 53469-21-9 30 51 30 ug/kg U U 

Aroclor 1248 12672-29-6 30 51 30 ug/kg U U 

Aroclor 1254 11097-69-1 23 51 23 ug/kg U U 

Aroclor 1260 11096-82-5 12 51 12 ug/kg U U 

Aroclor 1262 37324-23-5 21 51 21 ug/kg U U 

Aroclor 1268 11100-14-4 29 51 29 ug/kg U U 
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Analysis Method SW846 8260 
Sample Name DA1SB-059D-0201-SO AnalysisType: ORVOA 

Lab Sample Name: 851867 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,1,1-Trichloroethane 71-55-6 11 53 11 ug/kg U U 

1,1,2,2-Tetrachloroethane 79-34-5 6.4 53 6.4 ug/kg U U 

1,1,2-Trichloroethane 79-00-5 8.6 53 8.6 ug/kg U U 

1,1-Dichloroethane 75-34-3 12 53 12 ug/kg U U 

1,1-Dichloroethene 75-35-4 17 53 17 ug/kg U U 

1,2-Dibromoethane 106-93-4 11 53 11 ug/kg U U 

1,2-Dichloroethane 107-06-2 13 53 13 ug/kg U U 

1,2-Dichloropropane 78-87-5 7.5 53 7.5 ug/kg U U 

2-Butanone 78-93-3 110 530 110 ug/kg U U 

2-Hexanone 591-78-6 73 530 73 ug/kg U UJ C 

4-Methyl-2-pentanone 108-10-1 88 530 88 ug/kg U U 

Acetone 67-64-1 67 1100 67 ug/kg U U 

Benzene 71-43-2 5.3 53 5.3 ug/kg U U 

Bromochloromethane 74-97-5 8.6 53 8.6 ug/kg U U 

Bromodichloromethane 75-27-4 9.6 53 9.6 ug/kg U U 

Bromoform 75-25-2 6.4 53 6.4 ug/kg U U 

Bromomethane 74-83-9 32 110 32 ug/kg U U 

Carbon disulfide 75-15-0 16 110 16 ug/kg U U 

Carbon tetrachloride 56-23-5 12 53 12 ug/kg U U 

Chlorobenzene 108-90-7 8.6 53 8.6 ug/kg U U 

Chloroethane 75-00-3 20 110 20 ug/kg U R C 

Chloroform 67-66-3 9.6 53 9.6 ug/kg U U 

Chloromethane 74-87-3 27 110 27 ug/kg U R C 

cis-1,2-Dichloroethene 156-59-2 11 53 11 ug/kg U U 

cis-1,3-Dichloropropene 10061-01-5 11 53 11 ug/kg U U 

Dibromochloromethane 124-48-1 8.6 53 8.6 ug/kg U U 

Ethylbenzene 100-41-4 8.6 53 8.6 ug/kg U U 
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m,p-Xylenes 1330-20-7 19 110 19 ug/kg U U 

Methylene chloride 75-09-2 43 110 43 ug/kg U U 

o-Xylene 95-47-6 8.6 53 8.6 ug/kg U U 

Styrene 100-42-5 6.4 53 6.4 ug/kg U U 

Tetrachloroethene 127-18-4 8.6 53 8.6 ug/kg U U 

Toluene 108-88-3 7.5 53 7.5 ug/kg U U 

trans-1,2-Dichloroethene 156-60-5 12 53 12 ug/kg U U 

trans-1,3-Dichloropropene 10061-02-6 7.5 110 7.5 ug/kg U U 

Trichloroethene 79-01-6 11 53 11 ug/kg U U 

Vinyl chloride 75-01-4 15 53 15 ug/kg U U 
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Sample Delivery Group: 81543
 

Analysis Method SW846 8270 
Sample Name DA1SB-059M-0201-SO AnalysisType: ORSVO 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 410 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 25 410 25 ug/kg U UJ H 

1,3-Dichlorobenzene 541-73-1 20 410 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 19 410 19 ug/kg U UJ H 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U UJ H 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 410 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U UJ H, C 

2,4-Dinitrotoluene 121-14-2 25 410 25 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 25 410 25 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 410 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 350 510 350 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 280 1000 280 ug/kg U UJ H, C 

2-Methylnaphthalene 91-57-6 26 410 26 ug/kg U UJ H 

2-Methylphenol 95-48-7 430 1000 430 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 410 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 290 510 290 ug/kg U UJ H 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U UJ H, C 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H 

4-Bromophenyl phenyl ether 101-55-3 26 410 26 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 390 510 390 ug/kg U UJ H 

4-Chloroaniline 106-47-8 40 410 40 ug/kg U UJ H 

4-Chlorophenyl phenyl ether 7005-72-3 27 410 27 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 31 1000 31 ug/kg U UJ H, C 

4-Nitrophenol 100-02-7 410 1000 410 ug/kg U UJ H 
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Acenaphthene 83-32-9 25 410 25 ug/kg U UJ H 

Acenaphthylene 208-96-8 25 410 25 ug/kg U UJ H 

Anthracene 120-12-7 25 410 25 ug/kg U UJ H 

Benzo(a)anthracene 56-55-3 26 410 26 ug/kg U UJ H 

Benzo(a)pyrene 50-32-8 23 410 23 ug/kg U UJ H 

Benzo(b)fluoranthene 205-99-2 26 410 26 ug/kg U UJ H 

Benzo(g,h,i)perylene 191-24-2 22 410 22 ug/kg U UJ H, C 

Benzo(k)fluoranthene 207-08-9 26 410 26 ug/kg U UJ H 

Benzoic acid 65-85-0 300 1000 300 ug/kg U UJ H 

Benzyl alcohol 100-51-6 85 1000 85 ug/kg U R C 

Bis(2-chloroethoxy)methane 111-91-1 23 410 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 26 410 26 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 31 410 31 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 89 1000 89 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 75 410 75 ug/kg U UJ H 

Carbazole 86-74-8 29 410 29 ug/kg U UJ H 

Chrysene 218-01-9 26 410 26 ug/kg U UJ H 

Dibenzo(a,h)anthracene 53-70-3 22 410 22 ug/kg U UJ H 

Dibenzofuran 132-64-9 25 410 25 ug/kg U UJ H 

Diethyl phthalate 84-66-2 65 410 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 410 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 110 410 81 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 410 60 ug/kg U UJ H 

Fluoranthene 206-44-0 27 410 27 ug/kg U UJ H 

Fluorene 86-73-7 26 410 26 ug/kg U UJ H 

Hexachlorobenzene 118-74-1 29 410 29 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 410 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 53 410 53 ug/kg U R C 

Hexachloroethane 67-72-1 34 410 34 ug/kg U UJ H 

Indeno(1,2,3-cd)pyrene 193-39-5 23 410 23 ug/kg U UJ H, C 

Isophorone 78-59-1 51 410 51 ug/kg U UJ H 

Naphthalene 91-20-3 21 410 21 ug/kg U UJ H 

Nitrobenzene 98-95-3 60 410 60 ug/kg U UJ H 
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Sample Delivery Group: 81543
 
N-Nitroso-di-n-propylamine 621-64-7 72 410 72 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 51 820 51 ug/kg U UJ H 

Pentachlorophenol 87-86-5 250 1000 250 ug/kg U UJ H 

Phenanthrene 85-01-8 27 410 27 ug/kg U UJ H 

Phenol 108-95-2 160 510 160 ug/kg U UJ H 

Pyrene 129-00-0 27 410 27 ug/kg U UJ H 
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Sample Delivery Group: 81543
 

Analysis Method SW846 8330B 
Sample Name DA1SB-055M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 851518 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.079 0.44 0.079 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.089 0.44 0.089 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H, Q 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.089 0.44 0.089 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.089 0.44 0.089 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H, Q 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.089 0.44 0.089 mg/kg U UJ H 

Sample Name DA1SB-059M-0201-SO AnalysisType: OREXP 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 
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2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

Nitroguanidine 556-88-7 0.06 0.16 0.06 mg/kg U UJ H, *III 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Sample Name DA1SB-063M-0202-SO AnalysisType: OREXP 

Lab Sample Name: 851882 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.079 0.44 0.079 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.089 0.44 0.089 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.089 0.44 0.089 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.089 0.44 0.089 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

Nitroguanidine 556-88-7 0.059 0.16 0.059 mg/kg U UJ H, *III 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 
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Sample Delivery Group: 81543
 
Tetryl 479-45-8 0.089 0.44 0.089 mg/kg U UJ H 

Analysis Method SW846 9012 
Sample Name DA1SB-059M-0201-SO AnalysisType: MISC 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Cyanide 57-12-5 0.11 0.39 0.11 mg/kg U UJ H 

Analysis Method SW846 9056M 
Sample Name DA1SB-059M-0201-SO AnalysisType: MISC 

Lab Sample Name: 851528 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Nitrocellulose 9004-70-0 7 100 7 mg/kg U U 

Sample Name DA1SB-063M-0202-SO AnalysisType: MISC 

Lab Sample Name: 851882 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Nitrocellulose 9004-70-0 7 100 7 mg/kg U U 
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Sample Delivery Group: 81613
 

Analysis Method EPA 7471A 
Sample Name DA1SB-068M-0201-SO AnalysisType: INORG 

Lab Sample Name: 852373 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.019 0.008 0.0024 mg/kg J- A 

Sample Name DA1SB-070M-0204-SO AnalysisType: INORG 

Lab Sample Name: 852383 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.01 0.008 0.0024 mg/kg J- A 

Sample Name DA1SB-072M-0204-SO AnalysisType: INORG 

Lab Sample Name: 852390 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.037 0.0079 0.0024 mg/kg J- A 

Sample Name DA1SS-050M-0201-SO AnalysisType: INORG 

Lab Sample Name: 852568 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.037 0.008 0.0024 mg/kg J- A 
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Analysis Method SW846 6010 
Sample Name DA1SB-068M-0201-SO AnalysisType: INORG 

Lab Sample Name: 852373 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 10900 0.24 0.081 mg/kg J- Q 

Antimony 7440-36-0 0.49 0.55 0.16 mg/kg JV J- Q 

Arsenic 7440-38-2 5.4 0.91 0.26 mg/kg J- Q, A 

Barium 7440-39-3 47.6 0.055 0.016 mg/kg B 

Beryllium 7440-41-7 0.42 0.024 0.0081 mg/kg J- A 

Cadmium 7440-43-9 0.096 0.043 0.012 mg/kg J- C, Q 

Calcium 7440-70-2 420 1  0.12  mg/kg J- A 

Chromium 7440-47-3 49.1 0.13 0.038 mg/kg J- Q, A 

Cobalt 7440-48-4 8 0.099 0.03 mg/kg J- Q, A 

Copper 7440-50-8 21.2 0.4 0.12 mg/kg J- A 

Iron 7439-89-6 24600 2  0.61  mg/kg 

Lead 7439-92-1 24.5 0.28 0.081 mg/kg J- A 

Magnesium 7439-95-4 2590 0.81 0.24 mg/kg J- A 

Manganese 7439-96-5 293 0.1 0.032 mg/kg J- Q 

Nickel 7440-02-0 15.9 0.12 0.036 mg/kg J- Q, A 

Potassium 7440-09-7 1000 36 11 mg/kg J- Q 

Selenium 7782-49-2 0.23 0.85 0.14 mg/kg JV J- Q 

Silver 7440-22-4 0.1 0.11 0.1 mg/kg UV UJ Q, $ 

Sodium 7440-23-5 45.3 13 4 mg/kg J- C, Q 

Thallium 7440-28-0 1.5 0.28 0.081 mg/kg J- Q 

Vanadium 7440-62-2 15.2 0.069 0.022 mg/kg J- Q, A 

Zinc 7440-66-6 51.6 0.24 0.081 mg/kg J- Q, A 

Sample Name DA1SB-070M-0204-SO AnalysisType: INORG 

Lab Sample Name: 852383 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 12900 0.24 0.081 mg/kg J- Q 

Wednesday,  April  17,  2013 Page  16  of  33 

E-99 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



Sample Delivery Group: 81613
 
Antimony 7440-36-0 0.57 0.55 0.16 mg/kg J- Q 

Arsenic 7440-38-2 10.2 0.91 0.26 mg/kg J- Q, A 

Barium 7440-39-3 62.9 0.055 0.016 mg/kg B 

Beryllium 7440-41-7 0.46 0.024 0.0081 mg/kg J- A 

Cadmium 7440-43-9 0.08 0.08 0.08 mg/kg UV UJ C, B, Q, $ 

Calcium 7440-70-2 30200 1  0.12  mg/kg J- A 

Chromium 7440-47-3 58.3 0.13 0.039 mg/kg J- Q, A 

Cobalt 7440-48-4 9.8 0.099 0.03 mg/kg J- Q, A 

Copper 7440-50-8 17.3 0.41 0.12 mg/kg J- A 

Iron 7439-89-6 29000 2  0.61  mg/kg 

Lead 7439-92-1 10.9 0.28 0.081 mg/kg J- A 

Magnesium 7439-95-4 8010 0.81 0.24 mg/kg J- A 

Manganese 7439-96-5 311 0.1 0.032 mg/kg J- Q 

Nickel 7440-02-0 24.1 0.12 0.037 mg/kg J- Q, A 

Potassium 7440-09-7 1860 37 11 mg/kg J- Q 

Selenium 7782-49-2 0.43 0.85 0.14 mg/kg JV J- Q 

Silver 7440-22-4 0.034 0.11 0.034 mg/kg UV UJ Q 

Sodium 7440-23-5 78.9 13 4.1 mg/kg J- C, Q 

Thallium 7440-28-0 1.8 0.28 0.081 mg/kg B J- Q 

Vanadium 7440-62-2 18.9 0.069 0.022 mg/kg J- Q, A 

Zinc 7440-66-6 51.2 0.24 0.081 mg/kg J- Q, A 

Sample Name DA1SB-072M-0204-SO AnalysisType: INORG 

Lab Sample Name: 852390 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 6790 0.24 0.08 mg/kg J- Q 

Antimony 7440-36-0 7.6 0.54 0.16 mg/kg J- Q 

Arsenic 7440-38-2 10.7 0.91 0.26 mg/kg J- Q, A 

Barium 7440-39-3 40.2 0.054 0.016 mg/kg B 

Beryllium 7440-41-7 0.24 0.024 0.008 mg/kg J- C, A 

Cadmium 7440-43-9 0.2 0.2 0.2 mg/kg UV UJ C, B, Q, $ 

Calcium 7440-70-2 1060 1  0.12  mg/kg J- A 

Chromium 7440-47-3 589 0.13 0.038 mg/kg J- Q, A 
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Cobalt 7440-48-4 5.9 0.099 0.03 mg/kg J- Q, A 

Copper 7440-50-8 26.5 0.4 0.12 mg/kg J- A 

Iron 7439-89-6 25500 2  0.6  mg/kg 

Lead 7439-92-1 13.9 0.28 0.08 mg/kg J- A 

Magnesium 7439-95-4 1750 0.8 0.24 mg/kg J- A 

Manganese 7439-96-5 342 0.1 0.032 mg/kg J- Q 

Nickel 7440-02-0 16 0.12 0.036 mg/kg J- Q, A 

Potassium 7440-09-7 1330 36 11 mg/kg J- Q 

Selenium 7782-49-2 0.68 0.85 0.14 mg/kg JV J- Q 

Silver 7440-22-4 0.034 0.11 0.034 mg/kg UV UJ Q 

Sodium 7440-23-5 115 13 4 mg/kg J- C, Q 

Thallium 7440-28-0 1.3 0.28 0.08 mg/kg B J- Q 

Vanadium 7440-62-2 13.3 0.068 0.022 mg/kg J- Q, A 

Zinc 7440-66-6 63.9 0.24 0.08 mg/kg J- Q, A 

Sample Name DA1SS-050M-0201-SO AnalysisType: INORG 

Lab Sample Name: 852568 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 10900 0.24 0.081 mg/kg J- Q 

Antimony 7440-36-0 1.2 0.55 0.16 mg/kg J- Q 

Arsenic 7440-38-2 9.1 0.92 0.26 mg/kg J- Q, A 

Barium 7440-39-3 78.8 0.055 0.016 mg/kg B 

Beryllium 7440-41-7 0.38 0.024 0.0081 mg/kg J- A 

Cadmium 7440-43-9 2.6 0.043 0.012 mg/kg J- Q 

Calcium 7440-70-2 2500 1  0.12  mg/kg J- A 

Chromium 7440-47-3 110 0.13 0.039 mg/kg J- Q, A 

Cobalt 7440-48-4 7.6 0.1 0.031 mg/kg J- Q, A 

Copper 7440-50-8 188 0.41 0.12 mg/kg J- A 

Iron 7439-89-6 23700 2  0.61  mg/kg 

Lead 7439-92-1 23.4 0.28 0.081 mg/kg J- A 

Magnesium 7439-95-4 2860 0.81 0.24 mg/kg J- A 

Manganese 7439-96-5 407 0.1 0.033 mg/kg J- Q 

Nickel 7440-02-0 18.4 0.12 0.037 mg/kg J- Q, A 
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Potassium 7440-09-7 814 37 11 mg/kg J- Q 

Selenium 7782-49-2 0.75 0.85 0.14 mg/kg JV J- Q 

Silver 7440-22-4 0.035 0.11 0.035 mg/kg UV UJ Q 

Sodium 7440-23-5 31.8 13 4.1 mg/kg J- C, Q 

Thallium 7440-28-0 1.6 0.28 0.081 mg/kg B J- Q 

Vanadium 7440-62-2 16.1 0.069 0.022 mg/kg J- Q, A 

Zinc 7440-66-6 191 0.24 0.081 mg/kg J- Q, A 
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Analysis Method SW846 8260B 
Sample Name DA1SB-068D-0201-SO AnalysisType: ORVOA 

Lab Sample Name: 852287 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,1,1-Trichloroethane 71-55-6 10 52 10 ug/kg U U 

1,1,2,2-Tetrachloroethane 79-34-5 6.2 52 6.2 ug/kg U U 

1,1,2-Trichloroethane 79-00-5 8.3 52 8.3 ug/kg U U 

1,1-Dichloroethane 75-34-3 11 52 11 ug/kg U U 

1,1-Dichloroethene 75-35-4 17 52 17 ug/kg U U 

1,2-Dibromoethane 106-93-4 10 52 10 ug/kg U U 

1,2-Dichloroethane 107-06-2 12 52 12 ug/kg U U 

1,2-Dichloropropane 78-87-5 7.3 52 7.3 ug/kg U U 

2-Butanone 78-93-3 100 520 100 ug/kg U U 

2-Hexanone 591-78-6 70 520 70 ug/kg U R C 

4-Methyl-2-pentanone 108-10-1 85 520 85 ug/kg U UJ C 

Acetone 67-64-1 65 1000 65 ug/kg U UJ C 

Benzene 71-43-2 5.2 52 5.2 ug/kg U U 

Bromochloromethane 74-97-5 8.3 52 8.3 ug/kg U U 

Bromodichloromethane 75-27-4 9.3 52 9.3 ug/kg U U 

Bromoform 75-25-2 6.2 52 6.2 ug/kg U U 

Bromomethane 74-83-9 31 100 31 ug/kg U U 

Carbon disulfide 75-15-0 16 100 16 ug/kg U U 

Carbon tetrachloride 56-23-5 11 52 11 ug/kg U U 

Chlorobenzene 108-90-7 8.3 52 8.3 ug/kg U U 

Chloroethane 75-00-3 20 100 20 ug/kg U R C 

Chloroform 67-66-3 9.3 52 9.3 ug/kg U U 

Chloromethane 74-87-3 26 100 26 ug/kg U R C 

cis-1,2-Dichloroethene 156-59-2 10 52 10 ug/kg U U 

cis-1,3-Dichloropropene 10061-01-5 10 52 10 ug/kg U U 

Dibromochloromethane 124-48-1 8.3 52 8.3 ug/kg U U 

Ethylbenzene 100-41-4 8.3 52 8.3 ug/kg U U 
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m,p-Xylenes 1330-20-7 19 100 19 ug/kg U UJ C 

Methylene chloride 75-09-2 41 100 41 ug/kg U U 

o-Xylene 95-47-6 8.3 52 8.3 ug/kg U U 

Styrene 100-42-5 6.2 52 6.2 ug/kg U U 

Tetrachloroethene 127-18-4 8.3 52 8.3 ug/kg U U 

Toluene 108-88-3 7.3 52 7.3 ug/kg U U 

trans-1,2-Dichloroethene 156-60-5 11 52 11 ug/kg U U 

trans-1,3-Dichloropropene 10061-02-6 7.3 100 7.3 ug/kg U U 

Trichloroethene 79-01-6 10 52 10 ug/kg U U 

Vinyl chloride 75-01-4 15 52 15 ug/kg U U 

Sample Name DA1SB-070D-0201-SO AnalysisType: ORVOA 

Lab Sample Name: 852294 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,1,1-Trichloroethane 71-55-6 12 58 12 ug/kg U U 

1,1,2,2-Tetrachloroethane 79-34-5 6.9 58 6.9 ug/kg U U 

1,1,2-Trichloroethane 79-00-5 9.3 58 9.3 ug/kg U U 

1,1-Dichloroethane 75-34-3 13 58 13 ug/kg U U 

1,1-Dichloroethene 75-35-4 19 58 19 ug/kg U U 

1,2-Dibromoethane 106-93-4 12 58 12 ug/kg U U 

1,2-Dichloroethane 107-06-2 14 58 14 ug/kg U U 

1,2-Dichloropropane 78-87-5 8.1 58 8.1 ug/kg U U 

2-Butanone 78-93-3 120 580 120 ug/kg U UJ Q 

2-Hexanone 591-78-6 79 580 79 ug/kg U UJ Q 

4-Methyl-2-pentanone 108-10-1 95 580 95 ug/kg U U 

Acetone 67-64-1 73 1200 73 ug/kg U UJ Q 

Benzene 71-43-2 5.8 58 5.8 ug/kg U U 

Bromochloromethane 74-97-5 9.3 58 9.3 ug/kg U U 

Bromodichloromethane 75-27-4 10 58 10 ug/kg U U 

Bromoform 75-25-2 6.9 58 6.9 ug/kg U U 

Bromomethane 74-83-9 35 120 35 ug/kg U U 

Carbon disulfide 75-15-0 17 120 17 ug/kg U U 

Carbon tetrachloride 56-23-5 13 58 13 ug/kg U U 
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Sample Delivery Group: 81613
 
Chlorobenzene 108-90-7 9.3 58 9.3 ug/kg U U 

Chloroethane 75-00-3 22 120 22 ug/kg U U 

Chloroform 67-66-3 10 58 10 ug/kg U U 

Chloromethane 74-87-3 29 120 29 ug/kg U U 

cis-1,2-Dichloroethene 156-59-2 12 58 12 ug/kg U U 

cis-1,3-Dichloropropene 10061-01-5 12 58 12 ug/kg U U 

Dibromochloromethane 124-48-1 9.3 58 9.3 ug/kg U U 

Ethylbenzene 100-41-4 9.3 58 9.3 ug/kg U U 

m,p-Xylenes 1330-20-7 21 120 21 ug/kg U U 

Methylene chloride 75-09-2 46 120 46 ug/kg U U 

o-Xylene 95-47-6 9.3 58 9.3 ug/kg U U 

Styrene 100-42-5 6.9 58 6.9 ug/kg U U 

Tetrachloroethene 127-18-4 9.3 58 9.3 ug/kg U U 

Toluene 108-88-3 8.1 58 8.1 ug/kg U U 

trans-1,2-Dichloroethene 156-60-5 13 58 13 ug/kg U U 

trans-1,3-Dichloropropene 10061-02-6 8.1 120 8.1 ug/kg U U 

Trichloroethene 79-01-6 12 58 12 ug/kg U U 

Vinyl chloride 75-01-4 16 58 16 ug/kg U U 

E-105 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



Sample Delivery Group: 81613
 

Analysis Method SW846 8270 
Sample Name DA1SB-068M-0201-SO AnalysisType: ORSVO 

Lab Sample Name: 852373 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 24 400 24 ug/kg U UJ H 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 19 400 19 ug/kg U UJ H 

2,4,5-Trichlorophenol 95-95-4 130 500 130 ug/kg U UJ H 

2,4,6-Trichlorophenol 88-06-2 130 500 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 500 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U UJ H, C 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 340 500 340 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U UJ H, C 

2-Methylnaphthalene 91-57-6 25 400 25 ug/kg U UJ H 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 280 500 280 ug/kg U UJ H 

3,3'-Dichlorobenzidine 91-94-1 150 500 150 ug/kg U UJ H, C 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 380 500 380 ug/kg U UJ H 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U UJ H 

4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U UJ H, C 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U UJ H 
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Sample Delivery Group: 81613
 
Acenaphthene 83-32-9 24 400 24 ug/kg U UJ H 

Acenaphthylene 208-96-8 24 400 24 ug/kg U UJ H 

Anthracene 120-12-7 24 400 24 ug/kg U UJ H 

Benzo(a)anthracene 56-55-3 25 400 25 ug/kg U UJ H 

Benzo(a)pyrene 50-32-8 23 400 23 ug/kg U UJ H 

Benzo(b)fluoranthene 205-99-2 25 400 25 ug/kg U UJ H 

Benzo(g,h,i)perylene 191-24-2 22 400 22 ug/kg U UJ H, C 

Benzo(k)fluoranthene 207-08-9 25 400 25 ug/kg U UJ H 

Benzoic acid 65-85-0 290 990 290 ug/kg U UJ H 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U R C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U UJ H 

Carbazole 86-74-8 28 400 28 ug/kg U UJ H 

Chrysene 218-01-9 25 400 25 ug/kg U UJ H 

Dibenzo(a,h)anthracene 53-70-3 22 400 22 ug/kg U UJ H 

Dibenzofuran 132-64-9 24 400 24 ug/kg U UJ H 

Diethyl phthalate 84-66-2 65 400 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 400 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 85 400 80 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 400 60 ug/kg U UJ H 

Fluoranthene 206-44-0 26 400 26 ug/kg U UJ H 

Fluorene 86-73-7 25 400 25 ug/kg U UJ H 

Hexachlorobenzene 118-74-1 28 400 28 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 400 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 52 400 52 ug/kg U R C 

Hexachloroethane 67-72-1 33 400 33 ug/kg U UJ H 

Indeno(1,2,3-cd)pyrene 193-39-5 23 400 23 ug/kg U UJ H, C 

Isophorone 78-59-1 50 400 50 ug/kg U UJ H 

Naphthalene 91-20-3 21 400 21 ug/kg U UJ H 

Nitrobenzene 98-95-3 60 400 60 ug/kg U UJ H 
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Sample Delivery Group: 81613
 
N-Nitroso-di-n-propylamine 621-64-7 71 400 71 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 50 810 50 ug/kg U UJ H 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U UJ H 

Phenanthrene 85-01-8 26 400 26 ug/kg U UJ H 

Phenol 108-95-2 160 500 160 ug/kg U UJ H 

Pyrene 129-00-0 26 400 26 ug/kg U UJ H 
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Sample Delivery Group: 81613
 

Analysis Method SW846 8330B 
Sample Name DA1SB-068M-0201-SO AnalysisType: OREXP 

Lab Sample Name: 852373 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

Nitroguanidine 556-88-7 0.06 0.16 0.06 mg/kg U UJ H, *III 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U UJ H 

Sample Name DA1SB-070M-0204-SO AnalysisType: OREXP 

Lab Sample Name: 852383 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H 
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2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H, L 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Sample Name DA1SB-072M-0204-SO AnalysisType: OREXP 

Lab Sample Name: 852390 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H, L 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Wednesday,  April  17,  2013 Page  27  of  33 

E-110 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



Sample Delivery Group: 81613 
Sample Name DA1SS-050M-0201-SO AnalysisType: OREXP 

Lab Sample Name: 852568 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H, Q 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Analysis Method SW846 9056M 
Sample Name DA1SB-068M-0201-SO AnalysisType: MISC 

Lab Sample Name: 852373 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Nitrocellulose 9004-70-0 7 100 7 mg/kg U U 

Sample Name DA1SB-070M-0204-SO AnalysisType: MISC 

Lab Sample Name: 852383 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Nitrocellulose 9004-70-0 7 23 7 mg/kg U U 
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Sample Delivery Group: 82400
 

Analysis Method SW846 6010 
Sample Name DA1SB-074M-0202-SO AnalysisType: INORG 

Lab Sample Name: 871039 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 5440 0.24 0.081 mg/kg J- Q, A 

Antimony 7440-36-0 2.7 1.4 0.4 mg/kg J- C, E, Q, 
*III 

Arsenic 7440-38-2 6 0.91 0.26 mg/kg J- Q 

Barium 7440-39-3 31.5 0.054 0.016 mg/kg J- A 

Beryllium 7440-41-7 0.24 0.024 0.0081 mg/kg J C 

Cadmium 7440-43-9 0.31 0.11 0.03 mg/kg J- C, E, Q, 
A 

Calcium 7440-70-2 387 1  0.12  mg/kg 

Chromium 7440-47-3 176 0.13 0.038 mg/kg J- A 

Cobalt 7440-48-4 6.8 0.25 0.076 mg/kg J- Q, *III, A 

Copper 7440-50-8 12.2 1  0.3  mg/kg J- E, A 

Iron 7439-89-6 13300 2  0.6  mg/kg J- Q, A 

Lead 7439-92-1 7.2 0.28 0.081 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 1790 0.81 0.24 mg/kg J- Q, A 

Manganese 7439-96-5 148 0.1 0.032 mg/kg J- A 

Nickel 7440-02-0 16.8 0.12 0.036 mg/kg J- Q, A 

Potassium 7440-09-7 770 36 11 mg/kg 

Selenium 7782-49-2 0.14 0.85 0.14 mg/kg UV UJ B, Q 

Silver 7440-22-4 0.086 0.28 0.086 mg/kg UV UJ Q 

Sodium 7440-23-5 59.2 13 4 mg/kg J  C, E  

Thallium 7440-28-0 0.65 0.7 0.2 mg/kg J J- B, Q 

Vanadium 7440-62-2 10.4 0.068 0.022 mg/kg B J- A 

Zinc 7440-66-6 33 0.24 0.081 mg/kg J  Q, A  

Sample Name DA1SS-054M-0201-SO AnalysisType: INORG 

Lab Sample Name: 871020 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 
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Sample Delivery Group: 82400
 
Aluminum 7429-90-5 8490 0.25 0.082 mg/kg J- Q, A 

Antimony 7440-36-0 0.92 0.55 0.16 mg/kg J- E, Q, *III 

Arsenic 7440-38-2 8.4 0.92 0.27 mg/kg J- Q 

Barium 7440-39-3 52.7 0.055 0.016 mg/kg B J- A 

Beryllium 7440-41-7 0.4 0.025 0.0082 mg/kg 

Cadmium 7440-43-9 0.52 0.043 0.012 mg/kg J- E, Q, A 

Calcium 7440-70-2 552 1  0.12  mg/kg 

Chromium 7440-47-3 56.2 0.13 0.039 mg/kg B J- A 

Cobalt 7440-48-4 8.9 0.1 0.031 mg/kg J- Q, *III, A 

Copper 7440-50-8 16.4 0.41 0.12 mg/kg J- E, A 

Iron 7439-89-6 19400 2  0.61  mg/kg J- Q, A 

Lead 7439-92-1 11.6 0.29 0.082 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 1940 0.82 0.25 mg/kg J- Q, A 

Manganese 7439-96-5 398 0.1 0.033 mg/kg B J- A 

Nickel 7440-02-0 16.7 0.12 0.037 mg/kg J- Q, A 

Potassium 7440-09-7 879 37 11 mg/kg 

Selenium 7782-49-2 2.4 0.86 0.14 mg/kg J  C, Q  

Silver 7440-22-4 0.035 0.11 0.035 mg/kg UV UJ Q 

Sodium 7440-23-5 62.1 13 4.1 mg/kg J  C, E  

Thallium 7440-28-0 0.38 0.29 0.082 mg/kg J- B, Q 

Vanadium 7440-62-2 15.6 0.07 0.022 mg/kg J- A 

Zinc 7440-66-6 121 0.25 0.082 mg/kg J  Q, A  
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Sample Delivery Group: 82400
 

Analysis Method SW846 7471A 
Sample Name DA1SB-074M-0202-SO AnalysisType: INORG 

Lab Sample Name: 871039 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.01 0.008 0.0024 mg/kg J- B, E, A 

Sample Name DA1SS-054M-0201-SO AnalysisType: INORG 

Lab Sample Name: 871020 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.032 0.0081 0.0025 mg/kg J- E, A 
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Analysis Method SW846 8330B 
Sample Name DA1SB-074M-0202-SO AnalysisType: OREXP 

Lab Sample Name: 871039 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U UJ H, C 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ H, C 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U UJ H 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H, C 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U UJ H 

Sample Name DA1SS-054M-0201-SO AnalysisType: OREXP 

Lab Sample Name: 871020 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U U 

1,3-Dinitrobenzene 99-65-0 0.081 0.44 0.081 mg/kg U U 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U U 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U U 

2,6-Dinitrotoluene 606-20-2 0.071 0.51 0.071 mg/kg U UJ C 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.051 0.44 0.051 mg/kg U U 
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Sample Delivery Group: 82400
 
2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U U 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U U 

3-Nitrotoluene 99-08-1 0.071 0.44 0.071 mg/kg U U 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.071 0.44 0.071 mg/kg U U 

4-Nitrotoluene 99-99-0 0.071 0.51 0.071 mg/kg U U 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U U 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U U 

Nitroglycerin 55-63-0 0.51 1.5 0.51 mg/kg U U 

PETN 78-11-5 0.51 1.5 0.51 mg/kg U U 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U U 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U U 
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Validated Sample Result Forms for Area: Sand
 

Sample Delivery Group: 81543
 

Analysis Method SW846 6010 
Sample Name SCSB-037M-0001-SO AnalysisType: INORG 

Lab Sample Name: 851488 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 14800 0.49 0.16 mg/kg J- Q, A 

Antimony 7440-36-0 0.93 1.1 0.32 mg/kg JV J- Q, A 

Arsenic 7440-38-2 182 1.8 0.53 mg/kg J- Q, *III, A 

Barium 7440-39-3 932 0.11 0.032 mg/kg J- A 

Beryllium 7440-41-7 3.9 0.049 0.016 mg/kg J- A 

Cadmium 7440-43-9 1.6 0.085 0.024 mg/kg J- Q, *III 

Calcium 7440-70-2 13900 2  0.24  mg/kg J- A 

Chromium 7440-47-3 112 0.26 0.077 mg/kg J- Q, A 

Cobalt 7440-48-4 9 0.2 0.061 mg/kg J- Q, *III, A 

Copper 7440-50-8 95.7 0.81 0.24 mg/kg J- Q, *III, A 

Iron 7439-89-6 41500 4.1 1.2 mg/kg J- A 

Lead 7439-92-1 325 0.57 0.16 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 3050 1.6 0.49 mg/kg J- Q, A 

Manganese 7439-96-5 743 0.2 0.065 mg/kg J- Q, A 

Nickel 7440-02-0 35.7 0.25 0.073 mg/kg J- Q, *III, A 

Potassium 7440-09-7 1020 37 11 mg/kg J- Q 

Selenium 7782-49-2 3.1 1.7 0.28 mg/kg J- Q 

Silver 7440-22-4 1.2 0.23 0.069 mg/kg 

Sodium 7440-23-5 178 13 4.1 mg/kg J- Q 

Thallium 7440-28-0 5.5 0.57 0.16 mg/kg J- Q, *III, E 

Vanadium 7440-62-2 41 0.14 0.045 mg/kg J- Q, A, E 

Zinc 7440-66-6 298 0.49 0.16 mg/kg J- Q, *III, A 
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Sample Delivery Group: 81543 
Sample Name SCSB-038M-0005-SO AnalysisType: INORG 

Lab Sample Name: 851510 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 10900 0.24 0.08 mg/kg J- Q, A 

Antimony 7440-36-0 0.63 0.54 0.16 mg/kg J- Q, A 

Arsenic 7440-38-2 6.1 0.91 0.26 mg/kg J- Q, *III, A 

Barium 7440-39-3 43.8 0.054 0.016 mg/kg J- A 

Beryllium 7440-41-7 0.38 0.024 0.008 mg/kg J- A 

Cadmium 7440-43-9 0.012 0.042 0.012 mg/kg UV UJ C, Q, *III 

Calcium 7440-70-2 10900 1  0.12  mg/kg J- A 

Chromium 7440-47-3 156 0.13 0.038 mg/kg J- Q, A 

Cobalt 7440-48-4 9 0.099 0.03 mg/kg J- Q, *III, A 

Copper 7440-50-8 18.6 0.4 0.12 mg/kg J- Q, *III, A 

Iron 7439-89-6 29600 2  0.6  mg/kg J- A 

Lead 7439-92-1 5.3 0.28 0.08 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 6840 0.8 0.24 mg/kg J- Q, A 

Manganese 7439-96-5 369 0.1 0.032 mg/kg J- Q, A 

Nickel 7440-02-0 20.4 0.12 0.036 mg/kg J- Q, *III, A 

Potassium 7440-09-7 2020 36 11 mg/kg J- Q 

Selenium 7782-49-2 0.6 0.85 0.14 mg/kg JV J- Q 

Silver 7440-22-4 0.034 0.11 0.034 mg/kg UV U 

Sodium 7440-23-5 134 13 4 mg/kg J- Q 

Thallium 7440-28-0 1.7 0.28 0.08 mg/kg J- Q, *III, 
E, E 

Vanadium 7440-62-2 14.3 0.068 0.022 mg/kg J- Q, A, E 

Zinc 7440-66-6 48.1 0.24 0.08 mg/kg J- Q, *III, A 

Sample Name SCSB-042M-0003-SO AnalysisType: INORG 

Lab Sample Name: 851552 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 14000 0.61 0.2 mg/kg B J- Q, A 

Antimony 7440-36-0 0.4 1.4 0.4 mg/kg UV R Q 
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Sample Delivery Group: 81543
 
Arsenic 7440-38-2 15.4 2.3 0.66 mg/kg J- Q, *III, A 

Barium 7440-39-3 69.3 0.14 0.04 mg/kg J- A 

Beryllium 7440-41-7 0.49 0.061 0.02 mg/kg J- C, A 

Cadmium 7440-43-9 0.03 0.11 0.03 mg/kg UV UJ C, Q, *III 

Calcium 7440-70-2 5360 2.5 0.3 mg/kg J- A 

Chromium 7440-47-3 19.8 0.32 0.096 mg/kg J- Q, A 

Cobalt 7440-48-4 13 0.25 0.076 mg/kg J- Q, *III, A 

Copper 7440-50-8 21 1  0.3  mg/kg J- Q, *III, A 

Iron 7439-89-6 35600 5.1 1.5 mg/kg B J- A 

Lead 7439-92-1 11.2 0.71 0.2 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 5490 2  0.61  mg/kg B J- Q, A 

Manganese 7439-96-5 451 0.25 0.081 mg/kg J- Q, A 

Nickel 7440-02-0 30.7 0.31 0.091 mg/kg J- Q, *III, A 

Potassium 7440-09-7 1880 36 11 mg/kg J- Q 

Selenium 7782-49-2 0.35 2.1 0.35 mg/kg UV UJ Q 

Silver 7440-22-4 0.086 0.28 0.086 mg/kg UV U 

Sodium 7440-23-5 92 13 4 mg/kg J- C, Q 

Thallium 7440-28-0 2.1 0.71 0.2 mg/kg J- C, Q, 
*III, E 

Vanadium 7440-62-2 20.5 0.17 0.056 mg/kg B J- Q, A, E 

Zinc 7440-66-6 67 0.61 0.2 mg/kg J- Q, *III, A 

Sample Name SCSS-068M-0001-SO AnalysisType: INORG 

Lab Sample Name: 850426 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 9150 0.12 0.041 mg/kg J- Q, A 

Antimony 7440-36-0 0.082 0.28 0.082 mg/kg U R Q 

Arsenic 7440-38-2 11.2 0.46 0.13 mg/kg J- Q, *III, A 

Barium 7440-39-3 49.7 0.028 0.0082 mg/kg J- A 

Beryllium 7440-41-7 0.41 0.024 0.0082 mg/kg J- A 

Cadmium 7440-43-9 0.057 0.021 0.0061 mg/kg J- C, Q, *III 

Calcium 7440-70-2 1650 0.51 0.061 mg/kg J- A 

Chromium 7440-47-3 24.2 0.064 0.019 mg/kg J- Q, A 
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Sample Delivery Group: 81543
 
Cobalt 7440-48-4 7.6 0.05 0.015 mg/kg J- Q, *III, A 

Copper 7440-50-8 11 0.2 0.061 mg/kg J- Q, *III, A 

Iron 7439-89-6 22500 1  0.31  mg/kg J- A 

Lead 7439-92-1 29.8 0.14 0.041 mg/kg J- Q, *III, A 

Magnesium 7439-95-4 2320 0.41 0.12 mg/kg J- Q, A 

Manganese 7439-96-5 395 0.051 0.016 mg/kg J- Q, A 

Nickel 7440-02-0 20.9 0.062 0.018 mg/kg J- Q, *III, A 

Potassium 7440-09-7 693 37 11 mg/kg J- Q 

Selenium 7782-49-2 0.24 0.43 0.071 mg/kg J J- Q 

Silver 7440-22-4 0.017 0.057 0.017 mg/kg UB U 

Sodium 7440-23-5 20.5 13 4.1 mg/kg J- C, Q 

Thallium 7440-28-0 0.62 0.29 0.082 mg/kg J- Q, *III, E 

Vanadium 7440-62-2 14.8 0.035 0.011 mg/kg J- Q, A, E 

Zinc 7440-66-6 48.2 0.12 0.041 mg/kg J- Q, *III, A 
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Sample Delivery Group: 81543
 

Analysis Method SW846 7471 
Sample Name SCSB-037M-0001-SO AnalysisType: INORG 

Lab Sample Name: 851488 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.24 0.008 0.0024 mg/kg J- A 

Sample Name SCSB-038M-0005-SO AnalysisType: INORG 

Lab Sample Name: 851510 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.0079 0.0079 0.0024 mg/kg J- A 

Sample Name SCSB-042M-0003-SO AnalysisType: INORG 

Lab Sample Name: 851552 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.008 0.008 0.0024 mg/kg J- A 

Sample Name SCSS-068M-0001-SO AnalysisType: INORG 

Lab Sample Name: 850426 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.031 0.0081 0.0024 mg/kg J- A 
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Sample Delivery Group: 81543
 

Analysis Method SW846 8270 
Sample Name SCSB-037M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 851488 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U U 

1,2-Dichlorobenzene 95-50-1 49 400 24 ug/kg J J 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U U 

1,4-Dichlorobenzene 106-46-7 19 400 19 ug/kg U U 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U U 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U U 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U U 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U U 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U UJ C 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U U 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U U 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U U 

2-Chlorophenol 95-57-8 340 510 340 ug/kg U U 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U U 

2-Methylnaphthalene 91-57-6 260 400 25 ug/kg J J 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U U 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U U 

2-Nitrophenol 88-75-5 280 510 280 ug/kg U U 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U UJ C 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U U 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U U 

4-Chloro-3-methylphenol 59-50-7 380 510 380 ug/kg U U 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U U 

4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U U 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U U 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U U 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U U 

Wednesday,  April  17,  2013 Page  6  of  42 

E-123 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



Sample Delivery Group: 81543
 
Acenaphthene 83-32-9 24 400 24 ug/kg U U 

Acenaphthylene 208-96-8 24 400 24 ug/kg U U 

Anthracene 120-12-7 32 400 24 ug/kg J J 

Benzo(a)anthracene 56-55-3 120 400 25 ug/kg J J 

Benzo(a)pyrene 50-32-8 140 400 23 ug/kg J J 

Benzo(b)fluoranthene 205-99-2 260 400 25 ug/kg J J 

Benzo(g,h,i)perylene 191-24-2 120 400 22 ug/kg J J 

Benzo(k)fluoranthene 207-08-9 69 400 25 ug/kg J J 

Benzoic acid 65-85-0 290 990 290 ug/kg U U 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U UJ C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U U 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U U 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U U 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg J U B 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U U 

Carbazole 86-74-8 33 400 28 ug/kg J J 

Chrysene 218-01-9 160 400 25 ug/kg J J 

Dibenzo(a,h)anthracene 53-70-3 32 400 22 ug/kg J J 

Dibenzofuran 132-64-9 69 400 24 ug/kg J J 

Diethyl phthalate 84-66-2 65 400 65 ug/kg U U 

Dimethyl phthalate 131-11-3 64 400 64 ug/kg U U 

Di-n-butyl phthalate 84-74-2 120 400 80 ug/kg J J 

Di-n-octyl phthalate 117-84-0 60 400 60 ug/kg U U 

Fluoranthene 206-44-0 360 400 26 ug/kg J J 

Fluorene 86-73-7 25 400 25 ug/kg U U 

Hexachlorobenzene 118-74-1 28 400 28 ug/kg U U 

Hexachlorobutadiene 87-68-3 63 400 63 ug/kg U U 

Hexachlorocyclopentadiene 77-47-4 53 400 53 ug/kg U UJ C 

Hexachloroethane 67-72-1 33 400 33 ug/kg U U 

Indeno(1,2,3-cd)pyrene 193-39-5 93 400 23 ug/kg J J 

Isophorone 78-59-1 500 400 51 ug/kg 

Naphthalene 91-20-3 150 400 21 ug/kg J J 

Nitrobenzene 98-95-3 60 400 60 ug/kg U U 
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Sample Delivery Group: 81543
 
N-Nitroso-di-n-propylamine 621-64-7 71 400 71 ug/kg U U 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U U 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U U 

Phenanthrene 85-01-8 280 400 26 ug/kg J J 

Phenol 108-95-2 160 510 160 ug/kg U U 

Pyrene 129-00-0 280 400 26 ug/kg J J 

Sample Name SCSB-038M-0005-SO AnalysisType: ORSVO 

Lab Sample Name: 851510 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U U 

1,2-Dichlorobenzene 95-50-1 24 400 24 ug/kg U U 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U U 

1,4-Dichlorobenzene 106-46-7 19 400 19 ug/kg U U 

2,4,5-Trichlorophenol 95-95-4 130 500 130 ug/kg U U 

2,4,6-Trichlorophenol 88-06-2 130 500 130 ug/kg U U 

2,4-Dichlorophenol 120-83-2 120 500 120 ug/kg U U 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U U 

2,4-Dinitrophenol 51-28-5 690 2000 690 ug/kg U UJ C 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U U 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U U 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U U 

2-Chlorophenol 95-57-8 340 500 340 ug/kg U U 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U U 

2-Methylnaphthalene 91-57-6 35 400 25 ug/kg J J 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U U 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U U 

2-Nitrophenol 88-75-5 280 500 280 ug/kg U U 

3,3'-Dichlorobenzidine 91-94-1 150 500 150 ug/kg U UJ C 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U U 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U U 

4-Chloro-3-methylphenol 59-50-7 380 500 380 ug/kg U U 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U U 
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Sample Delivery Group: 81543
 
4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U U 

4-Methylphenol 1319-77-3 650 2000 650 ug/kg U U 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U U 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U U 

Acenaphthene 83-32-9 24 400 24 ug/kg U U 

Acenaphthylene 208-96-8 24 400 24 ug/kg U U 

Anthracene 120-12-7 24 400 24 ug/kg U U 

Benzo(a)anthracene 56-55-3 25 400 25 ug/kg U U 

Benzo(a)pyrene 50-32-8 23 400 23 ug/kg U U 

Benzo(b)fluoranthene 205-99-2 25 400 25 ug/kg U U 

Benzo(g,h,i)perylene 191-24-2 22 400 22 ug/kg U U 

Benzo(k)fluoranthene 207-08-9 25 400 25 ug/kg U U 

Benzoic acid 65-85-0 290 990 290 ug/kg U U 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U UJ C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U U 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U U 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U U 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg U U 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U U 

Carbazole 86-74-8 28 400 28 ug/kg U U 

Chrysene 218-01-9 25 400 25 ug/kg U U 

Dibenzo(a,h)anthracene 53-70-3 22 400 22 ug/kg U U 

Dibenzofuran 132-64-9 24 400 24 ug/kg U U 

Diethyl phthalate 84-66-2 64 400 64 ug/kg U U 

Dimethyl phthalate 131-11-3 63 400 63 ug/kg U U 

Di-n-butyl phthalate 84-74-2 110 400 80 ug/kg J J 

Di-n-octyl phthalate 117-84-0 59 400 59 ug/kg U U 

Fluoranthene 206-44-0 26 400 26 ug/kg U U 

Fluorene 86-73-7 25 400 25 ug/kg U U 

Hexachlorobenzene 118-74-1 28 400 28 ug/kg U U 

Hexachlorobutadiene 87-68-3 62 400 62 ug/kg U U 

Hexachlorocyclopentadiene 77-47-4 52 400 52 ug/kg U UJ C 

Hexachloroethane 67-72-1 33 400 33 ug/kg U U 
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Sample Delivery Group: 81543
 
Indeno(1,2,3-cd)pyrene 193-39-5 23 400 23 ug/kg U U 

Isophorone 78-59-1 50 400 50 ug/kg U U 

Naphthalene 91-20-3 21 400 21 ug/kg U U 

Nitrobenzene 98-95-3 59 400 59 ug/kg U U 

N-Nitroso-di-n-propylamine 621-64-7 70 400 70 ug/kg U U 

N-Nitrosodiphenylamine 86-30-6 50 810 50 ug/kg U U 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U U 

Phenanthrene 85-01-8 26 400 26 ug/kg U U 

Phenol 108-95-2 160 500 160 ug/kg U U 

Pyrene 129-00-0 26 400 26 ug/kg U U 

Sample Name SCSB-042M-0003-SO AnalysisType: ORSVO 

Lab Sample Name: 851552 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 24 400 24 ug/kg U UJ H 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 19 400 19 ug/kg U UJ H 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U UJ H 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 340 510 340 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U UJ H 

2-Methylnaphthalene 91-57-6 49 400 25 ug/kg J J- H 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 280 510 280 ug/kg U UJ H 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U UJ H 
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Sample Delivery Group: 81543
 
3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 380 510 380 ug/kg U UJ H 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U UJ H 

4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U UJ H, C 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U UJ H 

Acenaphthene 83-32-9 24 400 24 ug/kg U UJ H 

Acenaphthylene 208-96-8 24 400 24 ug/kg U UJ H 

Anthracene 120-12-7 24 400 24 ug/kg U UJ H 

Benzo(a)anthracene 56-55-3 25 400 25 ug/kg U UJ H 

Benzo(a)pyrene 50-32-8 23 400 23 ug/kg U UJ H 

Benzo(b)fluoranthene 205-99-2 25 400 25 ug/kg U UJ H 

Benzo(g,h,i)perylene 191-24-2 22 400 22 ug/kg U UJ H 

Benzo(k)fluoranthene 207-08-9 25 400 25 ug/kg U UJ H 

Benzoic acid 65-85-0 290 990 290 ug/kg U UJ H 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U UJ H, C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U UJ H 

Carbazole 86-74-8 28 400 28 ug/kg U UJ H 

Chrysene 218-01-9 25 400 25 ug/kg U UJ H 

Dibenzo(a,h)anthracene 53-70-3 22 400 22 ug/kg U UJ H 

Dibenzofuran 132-64-9 24 400 24 ug/kg U UJ H 

Diethyl phthalate 84-66-2 65 400 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 400 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 100 400 80 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 400 60 ug/kg U UJ H 

Fluoranthene 206-44-0 26 400 26 ug/kg U UJ H 

Fluorene 86-73-7 25 400 25 ug/kg U UJ H 
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Sample Delivery Group: 81543
 
Hexachlorobenzene 118-74-1 28 400 28 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 400 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 53 400 53 ug/kg U UJ H 

Hexachloroethane 67-72-1 33 400 33 ug/kg U UJ H 

Indeno(1,2,3-cd)pyrene 193-39-5 23 400 23 ug/kg U UJ H 

Isophorone 78-59-1 51 400 51 ug/kg U UJ H 

Naphthalene 91-20-3 35 400 21 ug/kg J J- H 

Nitrobenzene 98-95-3 60 400 60 ug/kg U UJ H 

N-Nitroso-di-n-propylamine 621-64-7 71 400 71 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U UJ H 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U UJ H 

Phenanthrene 85-01-8 34 400 26 ug/kg J J- H 

Phenol 108-95-2 160 510 160 ug/kg U UJ H 

Pyrene 129-00-0 26 400 26 ug/kg U UJ H 

Sample Name SCSS-068M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 850426 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 410 21 ug/kg U U 

1,2-Dichlorobenzene 95-50-1 24 410 24 ug/kg U U 

1,3-Dichlorobenzene 541-73-1 20 410 20 ug/kg U U 

1,4-Dichlorobenzene 106-46-7 19 410 19 ug/kg U U 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U U 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U U 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U U 

2,4-Dimethylphenol 105-67-9 100 410 100 ug/kg U U 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U U 

2,4-Dinitrotoluene 121-14-2 24 410 24 ug/kg U U 

2,6-Dinitrotoluene 606-20-2 24 410 24 ug/kg U U 

2-Chloronaphthalene 91-58-7 23 410 23 ug/kg U U 

2-Chlorophenol 95-57-8 340 510 340 ug/kg U U 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U U 

2-Methylnaphthalene 91-57-6 25 410 25 ug/kg U U 
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Sample Delivery Group: 81543
 
2-Methylphenol 95-48-7 430 1000 430 ug/kg U U 

2-Nitroaniline 88-74-4 23 410 23 ug/kg U U 

2-Nitrophenol 88-75-5 280 510 280 ug/kg U U 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U U 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U U 

4-Bromophenyl phenyl ether 101-55-3 25 410 25 ug/kg U U 

4-Chloro-3-methylphenol 59-50-7 390 510 390 ug/kg U U 

4-Chloroaniline 106-47-8 40 410 40 ug/kg U U 

4-Chlorophenyl phenyl ether 7005-72-3 26 410 26 ug/kg U U 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U U 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U U 

4-Nitrophenol 100-02-7 410 1000 410 ug/kg U U 

Acenaphthene 83-32-9 24 410 24 ug/kg U U 

Acenaphthylene 208-96-8 24 410 24 ug/kg U U 

Anthracene 120-12-7 24 410 24 ug/kg U U 

Benzo(a)anthracene 56-55-3 25 410 25 ug/kg U U 

Benzo(a)pyrene 50-32-8 23 410 23 ug/kg U U 

Benzo(b)fluoranthene 205-99-2 25 410 25 ug/kg U U 

Benzo(g,h,i)perylene 191-24-2 22 410 22 ug/kg U U 

Benzo(k)fluoranthene 207-08-9 25 410 25 ug/kg U U 

Benzoic acid 65-85-0 290 990 290 ug/kg U U 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U U 

Bis(2-chloroethoxy)methane 111-91-1 23 410 23 ug/kg U U 

Bis(2-chloroethyl) ether 111-44-4 25 410 25 ug/kg U U 

Bis(2-chloroisopropyl) ether 108-60-1 30 410 30 ug/kg U U 

Bis(2-ethylhexyl) phthalate 117-81-7 100 1000 88 ug/kg J U B 

Butylbenzyl phthalate 85-68-7 74 410 74 ug/kg U U 

Carbazole 86-74-8 28 410 28 ug/kg U U 

Chrysene 218-01-9 25 410 25 ug/kg U U 

Dibenzo(a,h)anthracene 53-70-3 22 410 22 ug/kg U U 

Dibenzofuran 132-64-9 24 410 24 ug/kg U U 

Diethyl phthalate 84-66-2 65 410 65 ug/kg U U 

Dimethyl phthalate 131-11-3 64 410 64 ug/kg U U 
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Sample Delivery Group: 81543
 
Di-n-butyl phthalate 84-74-2 88 410 80 ug/kg J J 

Di-n-octyl phthalate 117-84-0 60 410 60 ug/kg U U 

Fluoranthene 206-44-0 26 410 26 ug/kg U U 

Fluorene 86-73-7 25 410 25 ug/kg U U 

Hexachlorobenzene 118-74-1 28 410 28 ug/kg U U 

Hexachlorobutadiene 87-68-3 63 410 63 ug/kg U U 

Hexachlorocyclopentadiene 77-47-4 53 410 53 ug/kg U UJ C 

Hexachloroethane 67-72-1 33 410 33 ug/kg U U 

Indeno(1,2,3-cd)pyrene 193-39-5 23 410 23 ug/kg U U 

Isophorone 78-59-1 51 410 51 ug/kg J J 

Naphthalene 91-20-3 21 410 21 ug/kg U U 

Nitrobenzene 98-95-3 60 410 60 ug/kg U U 

N-Nitroso-di-n-propylamine 621-64-7 71 410 71 ug/kg U U 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U U 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U U 

Phenanthrene 85-01-8 26 410 26 ug/kg U U 

Phenol 108-95-2 160 510 160 ug/kg U U 

Pyrene 129-00-0 26 410 26 ug/kg U U 
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Sample Delivery Group: 81543
 

Analysis Method SW846 8330B 
Sample Name SCSB-037M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 851488 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.081 0.44 0.081 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.071 0.51 0.071 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.051 0.44 0.051 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.071 0.44 0.071 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.071 0.44 0.071 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.071 0.51 0.071 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.51 1.5 0.51 mg/kg U UJ H 

PETN 78-11-5 0.51 1.5 0.51 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U UJ H 

Sample Name SCSB-038M-0005-SO AnalysisType: OREXP 

Lab Sample Name: 851510 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 
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Sample Delivery Group: 81543
 
2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Sample Name SCSB-042M-0003-SO AnalysisType: OREXP 

Lab Sample Name: 851552 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H, C 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 
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Sample Delivery Group: 81543 
Sample Name SCSS-068M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 850426 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U U 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U U 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U U 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U U 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U U 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U U 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U U 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U U 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U U 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U U 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U U 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U U 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U U 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U U 
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Sample Delivery Group: 81613
 

Analysis Method EPA 7471A 
Sample Name SCSB-048M-0001-SO AnalysisType: INORG 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.046 0.008 0.0024 mg/kg 

Sample Name SCSD-070M-0001-SD AnalysisType: INORG 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.3 0.008 0.0024 mg/kg 

Sample Name SCSS-058M-0001-SO AnalysisType: INORG 

Lab Sample Name: 852322 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 11.1 0.81 0.24 mg/kg 
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Analysis Method SW846 6010 
Sample Name SCSB-048M-0001-SO AnalysisType: INORG 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 13000 0.24 0.081 mg/kg J- Q, A 

Antimony 7440-36-0 1.5 0.55 0.16 mg/kg J- Q, *III 

Arsenic 7440-38-2 15 0.91 0.26 mg/kg J E 

Barium 7440-39-3 137 0.055 0.016 mg/kg J- A 

Beryllium 7440-41-7 1.5 0.024 0.0081 mg/kg 

Cadmium 7440-43-9 0.012 0.043 0.012 mg/kg UV UJ C, Q, *III 

Calcium 7440-70-2 37100 1  0.12  mg/kg J- A 

Chromium 7440-47-3 109 0.13 0.038 mg/kg J- A 

Cobalt 7440-48-4 6 0.099 0.03 mg/kg J- Q 

Copper 7440-50-8 44.8 0.4 0.12 mg/kg J- Q 

Iron 7439-89-6 22800 2  0.61  mg/kg 

Lead 7439-92-1 34.5 0.28 0.081 mg/kg J+ Q, *III 

Magnesium 7439-95-4 3580 0.81 0.24 mg/kg J- A 

Manganese 7439-96-5 1150 0.1 0.032 mg/kg J- A 

Nickel 7440-02-0 88.1 0.12 0.036 mg/kg J- Q, A 

Potassium 7440-09-7 1020 36 11 mg/kg 

Selenium 7782-49-2 1.1 0.85 0.14 mg/kg 

Silver 7440-22-4 0.5 0.11 0.034 mg/kg 

Sodium 7440-23-5 227 13 4 mg/kg 

Thallium 7440-28-0 1.6 0.28 0.081 mg/kg B J- E, Q 

Vanadium 7440-62-2 13.3 0.069 0.022 mg/kg 

Zinc 7440-66-6 41.3 0.24 0.081 mg/kg J- Q, A 

Sample Name SCSD-070M-0001-SD AnalysisType: INORG 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 7240 0.61 0.2 mg/kg B J- Q, A 
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Antimony 7440-36-0 8.4 1.4 0.41 mg/kg J- Q, *III 

Arsenic 7440-38-2 9.4 2.3 0.66 mg/kg J E 

Barium 7440-39-3 231 0.14 0.041 mg/kg B J- A 

Beryllium 7440-41-7 0.41 0.061 0.02 mg/kg 

Cadmium 7440-43-9 2.7 0.11 0.031 mg/kg J- C, Q, *III 

Calcium 7440-70-2 3240 2.5 0.31 mg/kg J- A 

Chromium 7440-47-3 40.9 0.32 0.097 mg/kg J- A 

Cobalt 7440-48-4 7.8 0.25 0.076 mg/kg J- Q 

Copper 7440-50-8 53.7 1  0.31  mg/kg J- Q 

Iron 7439-89-6 23800 5.1 1.5 mg/kg B 

Lead 7439-92-1 104 0.71 0.2 mg/kg J+ Q, *III 

Magnesium 7439-95-4 2840 2  0.61  mg/kg B J- A 

Manganese 7439-96-5 512 0.25 0.081 mg/kg J- A 

Nickel 7440-02-0 21.1 0.31 0.092 mg/kg J- Q, A 

Potassium 7440-09-7 1070 37 11 mg/kg 

Selenium 7782-49-2 1.4 2.1 0.36 mg/kg JV J 

Silver 7440-22-4 116 57 17 mg/kg 

Sodium 7440-23-5 221 13 4.1 mg/kg 

Thallium 7440-28-0 1.2 0.71 0.2 mg/kg J- E, Q 

Vanadium 7440-62-2 11.5 0.17 0.056 mg/kg 

Zinc 7440-66-6 108 0.61 0.2 mg/kg J- Q, A 

Sample Name SCSS-058M-0001-SO AnalysisType: INORG 

Lab Sample Name: 852322 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 10400 0.24 0.082 mg/kg J- Q, A 

Antimony 7440-36-0 3.1 0.55 0.16 mg/kg J- Q, *III 

Arsenic 7440-38-2 4.5 0.92 0.27 mg/kg J E 

Barium 7440-39-3 127 0.055 0.016 mg/kg B J- A 

Beryllium 7440-41-7 0.66 0.024 0.0082 mg/kg 

Cadmium 7440-43-9 1.9 0.043 0.012 mg/kg J- Q, *III 

Calcium 7440-70-2 21500 1  0.12  mg/kg J- A 

Chromium 7440-47-3 143 0.13 0.039 mg/kg J- A 
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Sample Delivery Group: 81613
 
Cobalt 7440-48-4 6.7 0.1 0.031 mg/kg J- Q 

Copper 7440-50-8 33.7 0.41 0.12 mg/kg J- Q 

Iron 7439-89-6 27100 2  0.61  mg/kg 

Lead 7439-92-1 139 0.29 0.082 mg/kg J+ Q, *III 

Magnesium 7439-95-4 3930 0.82 0.24 mg/kg J- A 

Manganese 7439-96-5 729 0.1 0.033 mg/kg J- A 

Nickel 7440-02-0 21.7 0.12 0.037 mg/kg J- Q, A 

Potassium 7440-09-7 1180 37 11 mg/kg 

Selenium 7782-49-2 0.83 0.86 0.14 mg/kg JV J 

Silver 7440-22-4 3.8 0.11 0.035 mg/kg 

Sodium 7440-23-5 99.6 13 4.1 mg/kg J C 

Thallium 7440-28-0 1.7 0.29 0.082 mg/kg J- E, Q 

Vanadium 7440-62-2 14.8 0.069 0.022 mg/kg 

Zinc 7440-66-6 269 0.24 0.082 mg/kg J- Q, A 

Analysis Method SW846 7196 
Sample Name SCSB-048M-0001-SO AnalysisType: MISC 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Hexavalent Chromium 18540-29-9 1.9 6.5 1.9 mg/kg U UJ C, Q 

Sample Name SCSD-070M-0001-SD AnalysisType: MISC 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Hexavalent Chromium 18540-29-9 1.9 6.5 1.9 mg/kg U UJ C, Q 
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Sample Delivery Group: 81613
 

Analysis Method SW846 8081 
Sample Name SCSB-048M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

4,4'-DDD 72-54-8 1.5 12 1.5 ug/kg UV U 

4,4'-DDE 72-55-9 5.1 20 1.5 ug/kg JV J 

4,4'-DDT 50-29-3 13 12 2.5 ug/kg V 

Aldrin 309-00-2 2.5 12 2.5 ug/kg UV U 

alpha-BHC 319-84-6 3.1 20 3.1 ug/kg UV U 

alpha-Chlordane 5103-71-9 1.5 20 1.5 ug/kg UV U 

beta-BHC 319-85-7 3.1 20 3.1 ug/kg UV U 

Chlordane (Technical) 57-74-9 20 380 20 ug/kg UV U 

delta-BHC 319-86-8 1.5 12 1.5 ug/kg UV U 

Dieldrin 60-57-1 1.5 12 1.5 ug/kg UV U 

Endosulfan I 959-98-8 3.6 12 3.6 ug/kg UV U 

Endosulfan II 33213-65-9 3.6 12 1.5 ug/kg JV J 

Endosulfan sulfate 1031-07-8 4.6 20 4.6 ug/kg UV U 

Endrin 72-20-8 2 12 2 ug/kg UV UJ C 

Endrin aldehyde 7421-93-4 5.6 20 5.6 ug/kg UV U 

Endrin ketone 53494-70-5 4.1 12 4.1 ug/kg UV U 

GAMMA-BHC 58-89-9 2.5 12 2.5 ug/kg UV U 

gamma-Chlordane 5103-74-2 1.5 20 1.5 ug/kg UV U 

Heptachlor 76-44-8 2 12 2 ug/kg UV U 

Heptachlor epoxide 1024-57-3 2.5 20 2.5 ug/kg UV U 

Methoxychlor 72-43-5 3.6 12 3.6 ug/kg UV U 

Toxaphene 8001-35-2 25 250 25 ug/kg UV U 
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Sample Delivery Group: 81613
 

Analysis Method SW846 8082 
Sample Name SCSB-048M-0001-SO AnalysisType: ORPPB 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aroclor 1016 12674-11-2 10 51 10 ug/kg U U 

Aroclor 1221 11104-28-2 20 51 20 ug/kg U U 

Aroclor 1232 11141-16-5 27 51 27 ug/kg U U 

Aroclor 1242 53469-21-9 29 51 29 ug/kg U U 

Aroclor 1248 12672-29-6 29 51 29 ug/kg U U 

Aroclor 1254 11097-69-1 23 51 23 ug/kg U U 

Aroclor 1260 11096-82-5 12 51 12 ug/kg U U 

Aroclor 1262 37324-23-5 21 51 21 ug/kg U U 

Aroclor 1268 11100-14-4 28 51 28 ug/kg U U 
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Sample Delivery Group: 81613
 

Analysis Method SW846 8260B 
Sample Name SCSB-048D-0001-SO AnalysisType: ORVOA 

Lab Sample Name: 854012 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,1,1-Trichloroethane 71-55-6 11 53 11 ug/kg U U 

1,1,2,2-Tetrachloroethane 79-34-5 6.3 53 6.3 ug/kg U U 

1,1,2-Trichloroethane 79-00-5 8.5 53 8.5 ug/kg U U 

1,1-Dichloroethane 75-34-3 12 53 12 ug/kg U U 

1,1-Dichloroethene 75-35-4 17 53 17 ug/kg U U 

1,2-Dibromoethane 106-93-4 11 53 11 ug/kg U U 

1,2-Dichloroethane 107-06-2 13 53 13 ug/kg U U 

1,2-Dichloropropane 78-87-5 7.4 53 7.4 ug/kg U U 

2-Butanone 78-93-3 110 530 110 ug/kg U U 

2-Hexanone 591-78-6 72 530 72 ug/kg U U 

4-Methyl-2-pentanone 108-10-1 87 530 87 ug/kg U U 

Acetone 67-64-1 67 1100 67 ug/kg U U 

Benzene 71-43-2 60 53 5.3 ug/kg

Bromochloromethane 74-97-5 8.5 53 8.5 ug/kg U U 

Bromodichloromethane 75-27-4 9.5 53 9.5 ug/kg U U 

Bromoform 75-25-2 6.3 53 6.3 ug/kg U U 

Bromomethane 74-83-9 32 110 32 ug/kg U U 

Carbon disulfide 75-15-0 16 110 16 ug/kg U UJ C 

Carbon tetrachloride 56-23-5 12 53 12 ug/kg U U 

Chlorobenzene 108-90-7 8.5 53 8.5 ug/kg U U 

Chloroethane 75-00-3 20 110 20 ug/kg U U 

Chloroform 67-66-3 9.5 53 9.5 ug/kg U U 

Chloromethane 74-87-3 26 110 26 ug/kg U U 

cis-1,2-Dichloroethene 156-59-2 11 53 11 ug/kg U U 

cis-1,3-Dichloropropene 10061-01-5 11 53 11 ug/kg U U 

Dibromochloromethane 124-48-1 8.5 53 8.5 ug/kg U UJ C 

Ethylbenzene 100-41-4 150 53 8.5 ug/kg
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Sample Delivery Group: 81613
 
m,p-Xylenes 1330-20-7 360 110 19 ug/kg 

Methylene chloride 75-09-2 42 110 42 ug/kg U U 

o-Xylene 95-47-6 350 53 8.5 ug/kg 

Styrene 100-42-5 6.3 53 6.3 ug/kg U U 

Tetrachloroethene 127-18-4 8.5 53 8.5 ug/kg U U 

Toluene 108-88-3 310 53 7.4 ug/kg 

trans-1,2-Dichloroethene 156-60-5 12 53 12 ug/kg U U 

trans-1,3-Dichloropropene 10061-02-6 7.4 110 7.4 ug/kg U UJ C 

Trichloroethene 79-01-6 11 53 11 ug/kg U U 

Vinyl chloride 75-01-4 15 53 15 ug/kg U U 
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Sample Delivery Group: 81613
 

Analysis Method SW846 8270 
Sample Name SCSB-048M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 24 400 24 ug/kg U UJ H 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 19 400 19 ug/kg U UJ H 

2,4,5-Trichlorophenol 95-95-4 130 500 130 ug/kg U UJ H, C 

2,4,6-Trichlorophenol 88-06-2 130 500 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 500 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U R C 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 340 500 340 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U R C 

2-Methylnaphthalene 91-57-6 490 400 25 ug/kg J- H 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 280 500 280 ug/kg U UJ H, C 

3,3'-Dichlorobenzidine 91-94-1 150 500 150 ug/kg U UJ H 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 380 500 380 ug/kg U UJ H 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U UJ H 

4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U UJ H 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U UJ H, C 
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Acenaphthene 83-32-9 24 400 24 ug/kg U UJ H 

Acenaphthylene 208-96-8 34 400 24 ug/kg J J- H 

Anthracene 120-12-7 65 400 24 ug/kg J J- H 

Benzo(a)anthracene 56-55-3 120 400 25 ug/kg J J- H 

Benzo(a)pyrene 50-32-8 150 400 23 ug/kg JS J- H, I 

Benzo(b)fluoranthene 205-99-2 410 400 25 ug/kg S J- H, I 

Benzo(g,h,i)perylene 191-24-2 22 400 22 ug/kg US UJ H, C, I 

Benzo(k)fluoranthene 207-08-9 160 400 25 ug/kg JS J  H, C, I  

Benzoic acid 65-85-0 290 2000 290 ug/kg U UJ H 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U UJ H, C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U UJ H 

Carbazole 86-74-8 35 400 28 ug/kg J J- H 

Chrysene 218-01-9 180 400 25 ug/kg J J- H 

Dibenzo(a,h)anthracene 53-70-3 22 400 22 ug/kg US UJ H, C, I 

Dibenzofuran 132-64-9 93 400 24 ug/kg J J- H 

Diethyl phthalate 84-66-2 65 400 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 400 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 120 400 80 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 400 60 ug/kg U UJ H 

Fluoranthene 206-44-0 240 400 26 ug/kg J J- H 

Fluorene 86-73-7 41 400 25 ug/kg J J- H 

Hexachlorobenzene 118-74-1 28 400 28 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 400 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 52 400 52 ug/kg U R C 

Hexachloroethane 67-72-1 33 400 33 ug/kg U UJ H 

Indeno(1,2,3-cd)pyrene 193-39-5 49 400 23 ug/kg JS J- H, C, I 

Isophorone 78-59-1 50 400 50 ug/kg U UJ H 

Naphthalene 91-20-3 330 400 21 ug/kg J J- H 

Nitrobenzene 98-95-3 60 400 60 ug/kg U UJ H 
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N-Nitroso-di-n-propylamine 621-64-7 71 400 71 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 50 810 50 ug/kg U UJ H 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U UJ H 

Phenanthrene 85-01-8 280 400 26 ug/kg J J- H 

Phenol 108-95-2 160 500 160 ug/kg U UJ H 

Pyrene 129-00-0 240 400 26 ug/kg J J- H 

Sample Name SCSD-070M-0001-SD AnalysisType: ORSVO 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 400 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 44 400 24 ug/kg J J- H 

1,3-Dichlorobenzene 541-73-1 20 400 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 40 400 19 ug/kg J J- H 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U UJ H, C 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 400 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U R C 

2,4-Dinitrotoluene 121-14-2 24 400 24 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 24 400 24 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 400 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 340 510 340 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U R C 

2-Methylnaphthalene 91-57-6 43 400 25 ug/kg J J- H 

2-Methylphenol 95-48-7 420 1000 420 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 400 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 280 510 280 ug/kg U UJ H, C 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U UJ H 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H, C 

4-Bromophenyl phenyl ether 101-55-3 25 400 25 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 380 510 380 ug/kg U UJ H 

4-Chloroaniline 106-47-8 39 400 39 ug/kg U UJ H 
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Sample Delivery Group: 81613
 
4-Chlorophenyl phenyl ether 7005-72-3 26 400 26 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 30 1000 30 ug/kg U UJ H 

4-Nitrophenol 100-02-7 400 1000 400 ug/kg U UJ H, C 

Acenaphthene 83-32-9 24 400 24 ug/kg U UJ H 

Acenaphthylene 208-96-8 24 400 24 ug/kg U UJ H 

Anthracene 120-12-7 24 400 24 ug/kg U UJ H 

Benzo(a)anthracene 56-55-3 57 400 25 ug/kg J J- H 

Benzo(a)pyrene 50-32-8 67 400 23 ug/kg J J- H 

Benzo(b)fluoranthene 205-99-2 110 400 25 ug/kg J J- H 

Benzo(g,h,i)perylene 191-24-2 26 400 22 ug/kg J J- H, C 

Benzo(k)fluoranthene 207-08-9 47 400 25 ug/kg J J  H, C  

Benzoic acid 65-85-0 290 2000 290 ug/kg U UJ H 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U UJ H, C 

Bis(2-chloroethoxy)methane 111-91-1 23 400 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 25 400 25 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 30 400 30 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 88 1000 88 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 74 400 74 ug/kg U UJ H 

Carbazole 86-74-8 28 400 28 ug/kg U UJ H 

Chrysene 218-01-9 70 400 25 ug/kg J J- H 

Dibenzo(a,h)anthracene 53-70-3 22 400 22 ug/kg U UJ H, C 

Dibenzofuran 132-64-9 24 400 24 ug/kg U UJ H 

Diethyl phthalate 84-66-2 65 400 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 400 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 300 400 80 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 400 60 ug/kg U UJ H 

Fluoranthene 206-44-0 89 400 26 ug/kg J J- H 

Fluorene 86-73-7 25 400 25 ug/kg U UJ H 

Hexachlorobenzene 118-74-1 28 400 28 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 400 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 53 400 53 ug/kg U R C 

Hexachloroethane 67-72-1 33 400 33 ug/kg U UJ H 

Wednesday,  April  17,  2013 Page  29  of  42 

Shaw Environmental & Infrastructure, Inc.

E-146 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment



Sample Delivery Group: 81613
 
Indeno(1,2,3-cd)pyrene 193-39-5 26 400 23 ug/kg J J- H, C 

Isophorone 78-59-1 51 400 51 ug/kg U UJ H 

Naphthalene 91-20-3 29 400 21 ug/kg J J- H 

Nitrobenzene 98-95-3 60 400 60 ug/kg U UJ H 

N-Nitroso-di-n-propylamine 621-64-7 71 400 71 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U UJ H 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U UJ H 

Phenanthrene 85-01-8 53 400 26 ug/kg J J- H 

Phenol 108-95-2 160 510 160 ug/kg U UJ H 

Pyrene 129-00-0 89 400 26 ug/kg J J- H 

Sample Name SCSS-058M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 852322 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 410 21 ug/kg U UJ H 

1,2-Dichlorobenzene 95-50-1 24 410 24 ug/kg U UJ H 

1,3-Dichlorobenzene 541-73-1 20 410 20 ug/kg U UJ H 

1,4-Dichlorobenzene 106-46-7 22 410 19 ug/kg J J- H 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U UJ H 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U UJ H 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U UJ H 

2,4-Dimethylphenol 105-67-9 100 410 100 ug/kg U UJ H 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U UJ H, C 

2,4-Dinitrotoluene 121-14-2 24 410 24 ug/kg U UJ H 

2,6-Dinitrotoluene 606-20-2 24 410 24 ug/kg U UJ H 

2-Chloronaphthalene 91-58-7 23 410 23 ug/kg U UJ H 

2-Chlorophenol 95-57-8 350 510 350 ug/kg U UJ H 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U UJ H, C 

2-Methylnaphthalene 91-57-6 370 410 25 ug/kg J J- H 

2-Methylphenol 95-48-7 430 1000 430 ug/kg U UJ H 

2-Nitroaniline 88-74-4 23 410 23 ug/kg U UJ H 

2-Nitrophenol 88-75-5 280 510 280 ug/kg U UJ H 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U UJ H 
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3-Nitroaniline 99-09-2 22 1000 22 ug/kg U UJ H 

4-Bromophenyl phenyl ether 101-55-3 25 410 25 ug/kg U UJ H 

4-Chloro-3-methylphenol 59-50-7 390 510 390 ug/kg U UJ H 

4-Chloroaniline 106-47-8 40 410 40 ug/kg U UJ H 

4-Chlorophenyl phenyl ether 7005-72-3 26 410 26 ug/kg U UJ H 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U UJ H 

4-Nitroaniline 100-01-6 31 1000 31 ug/kg U UJ H, C 

4-Nitrophenol 100-02-7 410 1000 410 ug/kg U UJ H 

Acenaphthene 83-32-9 43 410 24 ug/kg J J- H 

Acenaphthylene 208-96-8 160 410 24 ug/kg J J- H 

Anthracene 120-12-7 300 410 24 ug/kg J J- H 

Benzo(a)anthracene 56-55-3 740 410 25 ug/kg J- H 

Benzo(a)pyrene 50-32-8 590 410 23 ug/kg J- H 

Benzo(b)fluoranthene 205-99-2 1000 410 25 ug/kg J- H 

Benzo(g,h,i)perylene 191-24-2 170 410 22 ug/kg J J- H, C 

Benzo(k)fluoranthene 207-08-9 330 410 25 ug/kg J J- H 

Benzoic acid 65-85-0 300 1000 300 ug/kg U UJ H 

Benzyl alcohol 100-51-6 84 1000 84 ug/kg U R C 

Bis(2-chloroethoxy)methane 111-91-1 23 410 23 ug/kg U UJ H 

Bis(2-chloroethyl) ether 111-44-4 25 410 25 ug/kg U UJ H 

Bis(2-chloroisopropyl) ether 108-60-1 31 410 31 ug/kg U UJ H 

Bis(2-ethylhexyl) phthalate 117-81-7 89 1000 89 ug/kg U UJ H 

Butylbenzyl phthalate 85-68-7 74 410 74 ug/kg U UJ H 

Carbazole 86-74-8 78 410 28 ug/kg J J- H 

Chrysene 218-01-9 700 410 25 ug/kg J- H 

Dibenzo(a,h)anthracene 53-70-3 75 410 22 ug/kg J J- H 

Dibenzofuran 132-64-9 140 410 24 ug/kg J J- H 

Diethyl phthalate 84-66-2 65 410 65 ug/kg U UJ H 

Dimethyl phthalate 131-11-3 64 410 64 ug/kg U UJ H 

Di-n-butyl phthalate 84-74-2 120 410 80 ug/kg J J- H 

Di-n-octyl phthalate 117-84-0 60 410 60 ug/kg U UJ H 

Fluoranthene 206-44-0 1800 410 26 ug/kg J- H 

Fluorene 86-73-7 190 410 25 ug/kg J J- H 
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Hexachlorobenzene 118-74-1 28 410 28 ug/kg U UJ H 

Hexachlorobutadiene 87-68-3 63 410 63 ug/kg U UJ H 

Hexachlorocyclopentadiene 77-47-4 53 410 53 ug/kg U R C 

Hexachloroethane 67-72-1 34 410 34 ug/kg U UJ H 

Indeno(1,2,3-cd)pyrene 193-39-5 180 410 23 ug/kg J J- H, C 

Isophorone 78-59-1 110 410 51 ug/kg J J- H 

Naphthalene 91-20-3 240 410 21 ug/kg J J- H 

Nitrobenzene 98-95-3 60 410 60 ug/kg U UJ H 

N-Nitroso-di-n-propylamine 621-64-7 71 410 71 ug/kg U UJ H 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U UJ H 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U UJ H 

Phenanthrene 85-01-8 1200 410 26 ug/kg J- H 

Phenol 108-95-2 160 510 160 ug/kg U UJ H 

Pyrene 129-00-0 1300 410 26 ug/kg J- H 
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Analysis Method SW846 8330B 
Sample Name SCSB-048M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.09 0.44 0.09 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

Nitroguanidine 556-88-7 0.059 0.16 0.059 mg/kg U UJ H, *III 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 

Sample Name SCSD-070M-0001-SD AnalysisType: OREXP 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.079 0.44 0.079 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.089 0.44 0.089 mg/kg U UJ H 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.069 0.5 0.069 mg/kg U R D 
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Sample Delivery Group: 81613
 
2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.089 0.44 0.089 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.089 0.44 0.089 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.069 0.44 0.069 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.069 0.44 0.069 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.069 0.5 0.069 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.089 0.44 0.089 mg/kg U UJ H 

Sample Name SCSS-058M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 852322 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U UJ H 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U UJ H 

2,4,6-Trinitrotoluene 118-96-7 0.26 0.44 0.09 mg/kg JP J- H, *III 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U UJ H 

2-Nitrotoluene 88-72-2 0.09 0.44 0.09 mg/kg U UJ H 

3,5-Dinitroaniline 618-87-1 0.09 0.44 0.09 mg/kg U UJ H 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U UJ H 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U UJ H 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U UJ H 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U UJ H 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U UJ H 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U UJ H 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U UJ H 

Tetryl 479-45-8 0.09 0.44 0.09 mg/kg U UJ H 
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Sample Delivery Group: 81613
 

Analysis Method SW846 9012A 
Sample Name SCSD-070M-0001-SD AnalysisType: MISC 

Lab Sample Name: 854000 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Cyanide 57-12-5 0.36 0.39 0.11 mg/kg J J- H 

Analysis Method SW846 9056M 
Sample Name SCSB-048M-0001-SO AnalysisType: MISC 

Lab Sample Name: 854011 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Nitrocellulose 9004-70-0 7 23 7 mg/kg U U 

Shaw Environmental & Infrastructure, Inc.
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Sample Delivery Group: 82400
 

Analysis Method SW846 6010 
Sample Name SCSS-073M-0001-SO AnalysisType: INORG 

Lab Sample Name: 869558 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 9480 0.24 0.082 mg/kg B 

Antimony 7440-36-0 2.9 0.55 0.16 mg/kg J+ C 

Arsenic 7440-38-2 21.8 0.92 0.27 mg/kg 

Barium 7440-39-3 94.3 0.055 0.016 mg/kg B 

Beryllium 7440-41-7 0.77 0.024 0.0082 mg/kg 

Cadmium 7440-43-9 0.63 0.043 0.012 mg/kg 

Calcium 7440-70-2 10300 1  0.12  mg/kg 

Chromium 7440-47-3 130 0.13 0.039 mg/kg B 

Cobalt 7440-48-4 10.8 0.1 0.031 mg/kg 

Copper 7440-50-8 24.3 0.41 0.12 mg/kg 

Iron 7439-89-6 24800 2  0.61  mg/kg 

Lead 7439-92-1 50.3 0.29 0.082 mg/kg 

Magnesium 7439-95-4 3040 0.82 0.24 mg/kg 

Manganese 7439-96-5 576 0.1 0.033 mg/kg B 

Nickel 7440-02-0 32.7 0.12 0.037 mg/kg 

Potassium 7440-09-7 1350 37 11 mg/kg 

Selenium 7782-49-2 2.4 0.86 0.14 mg/kg J+ C 

Silver 7440-22-4 2 0.11 0.035 mg/kg 

Sodium 7440-23-5 101 13 4.1 mg/kg J C 

Thallium 7440-28-0 0.082 0.29 0.082 mg/kg UV U B 

Vanadium 7440-62-2 19.8 0.069 0.022 mg/kg 

Zinc 7440-66-6 86.1 0.24 0.082 mg/kg 

Sample Name SCSS-076M-0001-SO AnalysisType: INORG 

Lab Sample Name: 869562 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Aluminum 7429-90-5 7990 0.25 0.082 mg/kg 
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Sample Delivery Group: 82400
 
Antimony 7440-36-0 3.1 0.55 0.16 mg/kg 

Arsenic 7440-38-2 10.3 0.92 0.27 mg/kg 

Barium 7440-39-3 74.8 0.055 0.016 mg/kg B 

Beryllium 7440-41-7 0.48 0.025 0.0082 mg/kg 

Cadmium 7440-43-9 0.65 0.043 0.012 mg/kg 

Calcium 7440-70-2 18500 1  0.12  mg/kg 

Chromium 7440-47-3 188 0.13 0.039 mg/kg 

Cobalt 7440-48-4 8.7 0.1 0.031 mg/kg 

Copper 7440-50-8 10.1 0.41 0.12 mg/kg 

Iron 7439-89-6 19000 2  0.61  mg/kg 

Lead 7439-92-1 18.2 0.29 0.082 mg/kg 

Magnesium 7439-95-4 1750 0.82 0.25 mg/kg B 

Manganese 7439-96-5 661 0.1 0.033 mg/kg B 

Nickel 7440-02-0 25.3 0.13 0.037 mg/kg 

Potassium 7440-09-7 845 37 11 mg/kg 

Selenium 7782-49-2 2.2 0.86 0.14 mg/kg J- C 

Silver 7440-22-4 0.11 0.11 0.035 mg/kg V,B 

Sodium 7440-23-5 68.1 13 4.1 mg/kg J C 

Thallium 7440-28-0 0.73 0.29 0.082 mg/kg J- B 

Vanadium 7440-62-2 15.9 0.07 0.023 mg/kg B 

Zinc 7440-66-6 46.9 0.25 0.082 mg/kg 

Analysis Method SW846 7471A 
Sample Name SCSS-073M-0001-SO AnalysisType: INORG 

Lab Sample Name: 869558 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.27 0.0081 0.0024 mg/kg 

Sample Name SCSS-076M-0001-SO AnalysisType: INORG 

Lab Sample Name: 869562 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

Mercury 7439-97-6 0.049 0.0081 0.0025 mg/kg J- C 
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Sample Delivery Group: 82400
 

Analysis Method SW846 8270 
Sample Name SCSS-073M-0001-SO AnalysisType: ORSVO 

Lab Sample Name: 869558 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,2,4-Trichlorobenzene 120-82-1 21 410 21 ug/kg U U 

1,2-Dichlorobenzene 95-50-1 39 410 24 ug/kg J J 

1,3-Dichlorobenzene 541-73-1 20 410 20 ug/kg U U 

1,4-Dichlorobenzene 106-46-7 19 410 19 ug/kg U U 

2,4,5-Trichlorophenol 95-95-4 130 510 130 ug/kg U U 

2,4,6-Trichlorophenol 88-06-2 130 510 130 ug/kg U U 

2,4-Dichlorophenol 120-83-2 120 510 120 ug/kg U U 

2,4-Dimethylphenol 105-67-9 100 410 100 ug/kg U U 

2,4-Dinitrophenol 51-28-5 700 2000 700 ug/kg U U 

2,4-Dinitrotoluene 121-14-2 24 410 24 ug/kg U U 

2,6-Dinitrotoluene 606-20-2 24 410 24 ug/kg U U 

2-Chloronaphthalene 91-58-7 23 410 23 ug/kg U U 

2-Chlorophenol 95-57-8 350 510 350 ug/kg U U 

2-Methyl-4,6-dinitrophenol 534-52-1 270 1000 270 ug/kg U U 

2-Methylnaphthalene 91-57-6 240 410 25 ug/kg J J 

2-Methylphenol 95-48-7 430 1000 430 ug/kg U U 

2-Nitroaniline 88-74-4 23 410 23 ug/kg U U 

2-Nitrophenol 88-75-5 290 510 290 ug/kg U U 

3,3'-Dichlorobenzidine 91-94-1 150 510 150 ug/kg U U 

3-Nitroaniline 99-09-2 22 1000 22 ug/kg U U 

4-Bromophenyl phenyl ether 101-55-3 25 410 25 ug/kg U U 

4-Chloro-3-methylphenol 59-50-7 390 510 390 ug/kg U U 

4-Chloroaniline 106-47-8 40 410 40 ug/kg U U 

4-Chlorophenyl phenyl ether 7005-72-3 26 410 26 ug/kg U U 

4-Methylphenol 1319-77-3 660 2000 660 ug/kg U U 

4-Nitroaniline 100-01-6 31 1000 31 ug/kg U U 

4-Nitrophenol 100-02-7 410 1000 410 ug/kg U UJ C 
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Sample Delivery Group: 82400
 
Acenaphthene 83-32-9 35 410 24 ug/kg J J 

Acenaphthylene 208-96-8 29 410 24 ug/kg J J 

Anthracene 120-12-7 93 410 24 ug/kg J J 

Benzo(a)anthracene 56-55-3 370 410 25 ug/kg J J 

Benzo(a)pyrene 50-32-8 350 410 23 ug/kg J J 

Benzo(b)fluoranthene 205-99-2 580 410 25 ug/kg 

Benzo(g,h,i)perylene 191-24-2 190 410 22 ug/kg J J 

Benzo(k)fluoranthene 207-08-9 200 410 25 ug/kg J J 

Benzoic acid 65-85-0 300 2000 300 ug/kg U U 

Benzyl alcohol 100-51-6 85 1000 85 ug/kg U U 

Bis(2-chloroethoxy)methane 111-91-1 23 410 23 ug/kg U U 

Bis(2-chloroethyl) ether 111-44-4 25 410 25 ug/kg U U 

Bis(2-chloroisopropyl) ether 108-60-1 31 410 31 ug/kg U U 

Bis(2-ethylhexyl) phthalate 117-81-7 190 1000 89 ug/kg J J 

Butylbenzyl phthalate 85-68-7 74 410 74 ug/kg U U 

Carbazole 86-74-8 58 410 29 ug/kg J J 

Chrysene 218-01-9 400 410 25 ug/kg J J 

Dibenzo(a,h)anthracene 53-70-3 69 410 22 ug/kg J J 

Dibenzofuran 132-64-9 72 410 24 ug/kg J J 

Diethyl phthalate 84-66-2 65 410 65 ug/kg U U 

Dimethyl phthalate 131-11-3 64 410 64 ug/kg U U 

Di-n-butyl phthalate 84-74-2 140 410 80 ug/kg J J 

Di-n-octyl phthalate 117-84-0 60 410 60 ug/kg U U 

Fluoranthene 206-44-0 760 410 26 ug/kg 

Fluorene 86-73-7 33 410 25 ug/kg J J 

Hexachlorobenzene 118-74-1 29 410 29 ug/kg U U 

Hexachlorobutadiene 87-68-3 63 410 63 ug/kg U U 

Hexachlorocyclopentadiene 77-47-4 53 410 53 ug/kg U U 

Hexachloroethane 67-72-1 34 410 34 ug/kg U U 

Indeno(1,2,3-cd)pyrene 193-39-5 170 410 23 ug/kg J J 

Isophorone 78-59-1 51 410 51 ug/kg U U 

Naphthalene 91-20-3 170 410 21 ug/kg J J 

Nitrobenzene 98-95-3 60 410 60 ug/kg U U 
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N-Nitroso-di-n-propylamine 621-64-7 71 410 71 ug/kg U U 

N-Nitrosodiphenylamine 86-30-6 51 810 51 ug/kg U U 

Pentachlorophenol 87-86-5 240 1000 240 ug/kg U U 

Phenanthrene 85-01-8 450 410 26 ug/kg 

Phenol 108-95-2 160 510 160 ug/kg U U 

Pyrene 129-00-0 620 410 26 ug/kg 

Shaw Environmental & Infrastructure, Inc.
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Sample Delivery Group: 82400
 

Analysis Method SW846 8330B 
Sample Name SCSS-073M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 869558 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U U 

1,3-Dinitrobenzene 99-65-0 0.081 0.44 0.081 mg/kg U U 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U U 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U R D 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U R D 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U U 

2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U U 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U U 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U U 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U U 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U U 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U U 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U R D 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U U 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U U 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U U 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U U 

Sample Name SCSS-076M-0001-SO AnalysisType: OREXP 

Lab Sample Name: 869562 Validation Level: IV 

CAS No Result  LOQ DL Result  Lab Validation Validation 
Value Units Qualifier Qualifier Qualifier 

Code 

1,3,5-Trinitrobenzene 99-35-4 0.13 0.44 0.13 mg/kg U U 

1,3-Dinitrobenzene 99-65-0 0.08 0.44 0.08 mg/kg U U 

2,4,6-Trinitrotoluene 118-96-7 0.091 0.44 0.091 mg/kg U U 

2,4-Dinitrotoluene 121-14-2 0.2 0.44 0.2 mg/kg U U 

2,6-Dinitrotoluene 606-20-2 0.07 0.5 0.07 mg/kg U UJ C 

2-Amino-4,6-dinitrotoluene 35572-78-2 0.05 0.44 0.05 mg/kg U U 
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2-Nitrotoluene 88-72-2 0.091 0.44 0.091 mg/kg U U 

3,5-Dinitroaniline 618-87-1 0.091 0.44 0.091 mg/kg U U 

3-Nitrotoluene 99-08-1 0.07 0.44 0.07 mg/kg U U 

4-Amino-2,6-dinitrotoluene 19406-51-0 0.07 0.44 0.07 mg/kg U U 

4-Nitrotoluene 99-99-0 0.07 0.5 0.07 mg/kg U U 

HMX 2691-41-0 0.12 0.44 0.12 mg/kg U U 

Nitrobenzene 98-95-3 0.04 0.44 0.04 mg/kg U U 

Nitroglycerin 55-63-0 0.5 1.5 0.5 mg/kg U U 

PETN 78-11-5 0.5 1.5 0.5 mg/kg U U 

RDX 121-82-4 0.16 0.44 0.16 mg/kg U U 

Tetryl 479-45-8 0.091 0.44 0.091 mg/kg U U 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐055M‐0001‐SO Antimony 0.16 0.55 0.16 mg/kg R Q 
DA1SB‐055M‐0001‐SO Barium 73.4 0.055 0.016 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Beryllium 0.53 0.024 0.0081 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Cadmium 0.26 0.26 0.26 mg/kg UJ C,  $ 
DA1SB‐055M‐0001‐SO Calcium 18700 1 0.12 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Chromium 31.6 0.13 0.038 mg/kg J‐ Q,  *III,  A 
DA1SB‐055M‐0001‐SO Cobalt 10.8 0.099 0.03 mg/kg J‐ Q,  *III,  A 
DA1SB‐055M‐0001‐SO Copper 19.1 0.4 0.12 mg/kg J‐ Q,  *III,  A 
DA1SB‐055M‐0001‐SO Lead 21 0.28 0.081 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Manganese 387 0.1 0.032 mg/kg J‐ Q 
DA1SB‐055M‐0001‐SO Nickel 26.3 0.12 0.036 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Selenium 0.32 0.85 0.14 mg/kg UJ B,  Q 
DA1SB‐055M‐0001‐SO Silver 0.08 0.11 0.08 mg/kg U $ 
DA1SB‐055M‐0001‐SO Sodium 61.2 13 4 mg/kg J C 
DA1SB‐055M‐0001‐SO Thallium 2.1 0.28 0.081 mg/kg J‐ Q 
DA1SB‐055M‐0001‐SO Vanadium 19.4 0.069 0.022 mg/kg J *III,  A 
DA1SB‐055M‐0001‐SO Zinc 55.2 0.24 0.081 mg/kg J‐ Q,  *III,  A 
DA1SB‐055M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 1,3‐Dinitrobenzene 0.079 0.44 0.079 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 2,4,6‐Trinitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H,  Q 
DA1SB‐055M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 2‐Nitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 3,5‐Dinitroaniline 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐055M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H,  Q 
DA1SB‐055M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐055M‐0001‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐055M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SB‐055M‐0001‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐055M‐0001‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐055M‐0001‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐055M‐0001‐SO Tetryl 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐059D‐0201‐SO 2‐Hexanone 73 530 73 ug/kg UJ C 
DA1SB‐059D‐0201‐SO Chloroethane 20 110 20 ug/kg R C 
DA1SB‐059D‐0201‐SO Chloromethane 27 110 27 ug/kg R C 
DA1SB‐059M‐0201‐SO Aluminum 12200 0.61 0.2 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Antimony 20.5 1.4 0.41 mg/kg J‐ Q 
DA1SB‐059M‐0201‐SO Barium 869 0.14 0.041 mg/kg J *III,  A 
DA1SB‐059M‐0201‐SO Beryllium 0.95 0.061 0.02 mg/kg J *III,  A 
DA1SB‐059M‐0201‐SO Cadmium 18.4 0.11 0.031 mg/kg J‐ Q 
DA1SB‐059M‐0201‐SO Calcium 18800 2.6 0.31 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Chromium 101 0.32 0.097 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Cobalt 10.1 0.25 0.077 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Copper 222 1 0.31 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Lead 416 0.71 0.2 mg/kg J *III,  A 
DA1SB‐059M‐0201‐SO Magnesium 3470 2 0.61 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Manganese 1100 0.26 0.082 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Nickel 40.7 0.31 0.092 mg/kg J *III,  A 
DA1SB‐059M‐0201‐SO Selenium 2.1 2.1 0.36 mg/kg J‐ Q 
DA1SB‐059M‐0201‐SO Sodium 84.2 13 4.1 mg/kg J C 
DA1SB‐059M‐0201‐SO Thallium 2 0.71 0.2 mg/kg J‐ C,  Q 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐059M‐0201‐SO Vanadium 16.5 0.17 0.056 mg/kg J *III,  A 
DA1SB‐059M‐0201‐SO Zinc 364 0.61 0.2 mg/kg J‐ Q,  *III,  A 
DA1SB‐059M‐0201‐SO Hexavalent  Chromium 1.9 6.5 1.9 mg/kg UJ C,  Q 
DA1SB‐059M‐0201‐SO Endrin  aldehyde 1.1 4.1 1.1 ug/kg UJ Q 
DA1SB‐059M‐0201‐SO 1,2,4‐Trichlorobenzene 21 410 21 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 1,2‐Dichlorobenzene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 1,3‐Dichlorobenzene 20 410 20 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 1,4‐Dichlorobenzene 19 410 19 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4,5‐Trichlorophenol 130 510 130 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4,6‐Trichlorophenol 130 510 130 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4‐Dichlorophenol 120 510 120 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4‐Dimethylphenol 100 410 100 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg UJ H,  C 
DA1SB‐059M‐0201‐SO 2,4‐Dinitrotoluene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2,6‐Dinitrotoluene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Chloronaphthalene 23 410 23 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Chlorophenol 350 510 350 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Methyl‐4,6‐dinitrophenol 280 1000 280 ug/kg UJ H,  C 
DA1SB‐059M‐0201‐SO 2‐Methylnaphthalene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Methylphenol 430 1000 430 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Nitroaniline 23 410 23 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Nitrophenol 290 510 290 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 3,3'‐Dichlorobenzidine 150 510 150 ug/kg UJ H,  C 
DA1SB‐059M‐0201‐SO 3‐Nitroaniline 22 1000 22 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Bromophenyl  phenyl  ether 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Chloro‐3‐methylphenol 390 510 390 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Chloroaniline 40 410 40 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Chlorophenyl  phenyl  ether 27 410 27 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Methylphenol 660 2000 660 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Nitroaniline 31 1000 31 ug/kg UJ H,  C 
DA1SB‐059M‐0201‐SO 4‐Nitrophenol 410 1000 410 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Acenaphthene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Acenaphthylene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Anthracene 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzo(a)anthracene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzo(a)pyrene 23 410 23 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzo(b)fluoranthene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzo(g,h,i)perylene 22 410 22 ug/kg UJ H,  C 
DA1SB‐059M‐0201‐SO Benzo(k)fluoranthene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzoic  acid 300 1000 300 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Benzyl  alcohol 85 1000 85 ug/kg R C 
DA1SB‐059M‐0201‐SO Bis(2‐chloroethoxy)methane 23 410 23 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Bis(2‐chloroethyl)  ether 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Bis(2‐chloroisopropyl)  ether 31 410 31 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Bis(2‐ethylhexyl)  phthalate 89 1000 89 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Butylbenzyl  phthalate 75 410 75 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Carbazole 29 410 29 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Chrysene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Dibenzo(a,h)anthracene 22 410 22 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Dibenzofuran 25 410 25 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Diethyl  phthalate 65 410 65 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Dimethyl  phthalate 64 410 64 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Di‐n‐butyl  phthalate 110 410 81 ug/kg J‐ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐059M‐0201‐SO Di‐n‐octyl phthalate 60 410 60 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Fluoranthene 27 410 27 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Fluorene 26 410 26 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Hexachlorobenzene 29 410 29 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Hexachlorobutadiene 63 410 63 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Hexachlorocyclopentadiene 53 410 53 ug/kg R C 
DA1SB‐059M‐0201‐SO Hexachloroethane 34 410 34 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Indeno(1,2,3‐cd)pyrene 23 410 23 ug/kg UJ H, C 
DA1SB‐059M‐0201‐SO Isophorone 51 410 51 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Naphthalene 21 410 21 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Nitrobenzene 60 410 60 ug/kg UJ H 
DA1SB‐059M‐0201‐SO N‐Nitroso‐di‐n‐propylamine 72 410 72 ug/kg UJ H 
DA1SB‐059M‐0201‐SO N‐Nitrosodiphenylamine 51 820 51 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Pentachlorophenol 250 1000 250 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Phenanthrene 27 410 27 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Phenol 160 510 160 ug/kg UJ H 
DA1SB‐059M‐0201‐SO Pyrene 27 410 27 ug/kg UJ H 
DA1SB‐059M‐0201‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
DA1SB‐059M‐0201‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
DA1SB‐059M‐0201‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐059M‐0201‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐059M‐0201‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐059M‐0201‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
DA1SB‐059M‐0201‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐059M‐0201‐SO Nitroguanidine 0.06 0.16 0.06 mg/kg UJ H, *III 
DA1SB‐059M‐0201‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐059M‐0201‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐059M‐0201‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐059M‐0201‐SO Cyanide 0.11 0.39 0.11 mg/kg UJ H 
DA1SB‐063M‐0202‐SO Aluminum 13300 0.24 0.081 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Antimony 0.16 0.55 0.16 mg/kg R Q 
DA1SB‐063M‐0202‐SO Barium 56.6 0.055 0.016 mg/kg J *III, A 
DA1SB‐063M‐0202‐SO Beryllium 0.43 0.024 0.0081 mg/kg J *III, A 
DA1SB‐063M‐0202‐SO Cadmium 0.2 0.2 0.2 mg/kg UJ C, Q, $ 
DA1SB‐063M‐0202‐SO Calcium 27500 1 0.12 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Chromium 22.6 0.13 0.038 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Cobalt 9.4 0.099 0.03 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Copper 16.8 0.4 0.12 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Magnesium 7180 0.81 0.24 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Manganese 299 0.1 0.032 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO Nickel 22.1 0.12 0.036 mg/kg J *III, A 
DA1SB‐063M‐0202‐SO Selenium 0.53 0.85 0.14 mg/kg U B 
DA1SB‐063M‐0202‐SO Silver 0.1 0.11 0.1 mg/kg U $ 
DA1SB‐063M‐0202‐SO Sodium 82.7 13 4 mg/kg J C 
DA1SB‐063M‐0202‐SO Thallium 2 0.28 0.081 mg/kg J‐ Q 
DA1SB‐063M‐0202‐SO Vanadium 16.9 0.069 0.022 mg/kg J *III, A 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐063M‐0202‐SO Zinc 51.1 0.24 0.081 mg/kg J‐ Q, *III, A 
DA1SB‐063M‐0202‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 1,3‐Dinitrobenzene 0.079 0.44 0.079 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 2,4,6‐Trinitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 2‐Nitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 3,5‐Dinitroaniline 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐063M‐0202‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐063M‐0202‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐063M‐0202‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SB‐063M‐0202‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐063M‐0202‐SO Nitroguanidine 0.059 0.16 0.059 mg/kg UJ H, *III 
DA1SB‐063M‐0202‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐063M‐0202‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐063M‐0202‐SO Tetryl 0.089 0.44 0.089 mg/kg UJ H 
DA1SB‐068D‐0201‐SO 2‐Hexanone 70 520 70 ug/kg R C 
DA1SB‐068D‐0201‐SO 4‐Methyl‐2‐pentanone 85 520 85 ug/kg UJ C 
DA1SB‐068D‐0201‐SO Acetone 65 1000 65 ug/kg UJ C 
DA1SB‐068D‐0201‐SO Chloroethane 20 100 20 ug/kg R C 
DA1SB‐068D‐0201‐SO Chloromethane 26 100 26 ug/kg R C 
DA1SB‐068D‐0201‐SO m,p‐Xylenes 19 100 19 ug/kg UJ C 
DA1SB‐068M‐0201‐SO Mercury 0.019 0.008 0.0024 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Aluminum 10900 0.24 0.081 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Antimony 0.49 0.55 0.16 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Arsenic 5.4 0.91 0.26 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO Beryllium 0.42 0.024 0.0081 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Cadmium 0.096 0.043 0.012 mg/kg J‐ C, Q 
DA1SB‐068M‐0201‐SO Calcium 420 1 0.12 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Chromium 49.1 0.13 0.038 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO Cobalt 8 0.099 0.03 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO Copper 21.2 0.4 0.12 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Lead 24.5 0.28 0.081 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Magnesium 2590 0.81 0.24 mg/kg J‐ A 
DA1SB‐068M‐0201‐SO Manganese 293 0.1 0.032 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Nickel 15.9 0.12 0.036 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO Potassium 1000 36 11 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Selenium 0.23 0.85 0.14 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Silver 0.1 0.11 0.1 mg/kg UJ Q, $ 
DA1SB‐068M‐0201‐SO Sodium 45.3 13 4 mg/kg J‐ C, Q 
DA1SB‐068M‐0201‐SO Thallium 1.5 0.28 0.081 mg/kg J‐ Q 
DA1SB‐068M‐0201‐SO Vanadium 15.2 0.069 0.022 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO Zinc 51.6 0.24 0.081 mg/kg J‐ Q, A 
DA1SB‐068M‐0201‐SO 1,2,4‐Trichlorobenzene 21 400 21 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 1,2‐Dichlorobenzene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 1,3‐Dichlorobenzene 20 400 20 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 1,4‐Dichlorobenzene 19 400 19 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4,5‐Trichlorophenol 130 500 130 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4,6‐Trichlorophenol 130 500 130 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4‐Dichlorophenol 120 500 120 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐068M‐0201‐SO 2,4‐Dimethylphenol 100 400 100 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrotoluene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2,6‐Dinitrotoluene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Chloronaphthalene 23 400 23 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Chlorophenol 340 500 340 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 270 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO 2‐Methylnaphthalene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Methylphenol 420 1000 420 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Nitroaniline 23 400 23 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Nitrophenol 280 500 280 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 3,3'‐Dichlorobenzidine 150 500 150 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO 3‐Nitroaniline 22 1000 22 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Bromophenyl phenyl ether 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Chloro‐3‐methylphenol 380 500 380 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Chloroaniline 39 400 39 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Chlorophenyl phenyl ether 26 400 26 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Methylphenol 660 2000 660 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Nitroaniline 30 1000 30 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO 4‐Nitrophenol 400 1000 400 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Acenaphthene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Acenaphthylene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Anthracene 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzo(a)anthracene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzo(a)pyrene 23 400 23 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzo(b)fluoranthene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzo(g,h,i)perylene 22 400 22 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO Benzo(k)fluoranthene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzoic acid 290 990 290 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Benzyl alcohol 84 1000 84 ug/kg R C 
DA1SB‐068M‐0201‐SO Bis(2‐chloroethoxy)methane 23 400 23 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Bis(2‐chloroethyl) ether 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Bis(2‐chloroisopropyl) ether 30 400 30 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Bis(2‐ethylhexyl) phthalate 88 1000 88 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Butylbenzyl phthalate 74 400 74 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Carbazole 28 400 28 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Chrysene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Dibenzo(a,h)anthracene 22 400 22 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Dibenzofuran 24 400 24 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Diethyl phthalate 65 400 65 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Dimethyl phthalate 64 400 64 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Di‐n‐butyl phthalate 85 400 80 ug/kg J‐ H 
DA1SB‐068M‐0201‐SO Di‐n‐octyl phthalate 60 400 60 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Fluoranthene 26 400 26 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Fluorene 25 400 25 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Hexachlorobenzene 28 400 28 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Hexachlorobutadiene 63 400 63 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Hexachlorocyclopentadiene 52 400 52 ug/kg R C 
DA1SB‐068M‐0201‐SO Hexachloroethane 33 400 33 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Indeno(1,2,3‐cd)pyrene 23 400 23 ug/kg UJ H, C 
DA1SB‐068M‐0201‐SO Isophorone 50 400 50 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Naphthalene 21 400 21 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Nitrobenzene 60 400 60 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐068M‐0201‐SO N‐Nitroso‐di‐n‐propylamine 71 400 71 ug/kg UJ H 
DA1SB‐068M‐0201‐SO N‐Nitrosodiphenylamine 50 810 50 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Pentachlorophenol 240 1000 240 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Phenanthrene 26 400 26 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Phenol 160 500 160 ug/kg UJ H 
DA1SB‐068M‐0201‐SO Pyrene 26 400 26 ug/kg UJ H 
DA1SB‐068M‐0201‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
DA1SB‐068M‐0201‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
DA1SB‐068M‐0201‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 2‐Nitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 3,5‐Dinitroaniline 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐068M‐0201‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐068M‐0201‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐068M‐0201‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
DA1SB‐068M‐0201‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐068M‐0201‐SO Nitroguanidine 0.06 0.16 0.06 mg/kg UJ H, *III 
DA1SB‐068M‐0201‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐068M‐0201‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐068M‐0201‐SO Tetryl 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐070D‐0201‐SO 2‐Butanone 120 580 120 ug/kg UJ Q 
DA1SB‐070D‐0201‐SO 2‐Hexanone 79 580 79 ug/kg UJ Q 
DA1SB‐070D‐0201‐SO Acetone 73 1200 73 ug/kg UJ Q 
DA1SB‐070M‐0204‐SO Mercury 0.01 0.008 0.0024 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Aluminum 12900 0.24 0.081 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Antimony 0.57 0.55 0.16 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Arsenic 10.2 0.91 0.26 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO Beryllium 0.46 0.024 0.0081 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Cadmium 0.08 0.08 0.08 mg/kg UJ C, B, Q, $ 
DA1SB‐070M‐0204‐SO Calcium 30200 1 0.12 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Chromium 58.3 0.13 0.039 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO Cobalt 9.8 0.099 0.03 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO Copper 17.3 0.41 0.12 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Lead 10.9 0.28 0.081 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Magnesium 8010 0.81 0.24 mg/kg J‐ A 
DA1SB‐070M‐0204‐SO Manganese 311 0.1 0.032 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Nickel 24.1 0.12 0.037 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO Potassium 1860 37 11 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Selenium 0.43 0.85 0.14 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Silver 0.034 0.11 0.034 mg/kg UJ Q 
DA1SB‐070M‐0204‐SO Sodium 78.9 13 4.1 mg/kg J‐ C, Q 
DA1SB‐070M‐0204‐SO Thallium 1.8 0.28 0.081 mg/kg J‐ Q 
DA1SB‐070M‐0204‐SO Vanadium 18.9 0.069 0.022 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO Zinc 51.2 0.24 0.081 mg/kg J‐ Q, A 
DA1SB‐070M‐0204‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐070M‐0204‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐070M‐0204‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H, L 
DA1SB‐070M‐0204‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐070M‐0204‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐070M‐0204‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SB‐070M‐0204‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐070M‐0204‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐070M‐0204‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐070M‐0204‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐072M‐0204‐SO Mercury 0.037 0.0079 0.0024 mg/kg J‐ A 
DA1SB‐072M‐0204‐SO Aluminum 6790 0.24 0.08 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Antimony 7.6 0.54 0.16 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Arsenic 10.7 0.91 0.26 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO Beryllium 0.24 0.024 0.008 mg/kg J‐ C, A 
DA1SB‐072M‐0204‐SO Cadmium 0.2 0.2 0.2 mg/kg UJ C, B, Q, $ 
DA1SB‐072M‐0204‐SO Calcium 1060 1 0.12 mg/kg J‐ A 
DA1SB‐072M‐0204‐SO Chromium 589 0.13 0.038 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO Cobalt 5.9 0.099 0.03 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO Copper 26.5 0.4 0.12 mg/kg J‐ A 
DA1SB‐072M‐0204‐SO Lead 13.9 0.28 0.08 mg/kg J‐ A 
DA1SB‐072M‐0204‐SO Magnesium 1750 0.8 0.24 mg/kg J‐ A 
DA1SB‐072M‐0204‐SO Manganese 342 0.1 0.032 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Nickel 16 0.12 0.036 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO Potassium 1330 36 11 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Selenium 0.68 0.85 0.14 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Silver 0.034 0.11 0.034 mg/kg UJ Q 
DA1SB‐072M‐0204‐SO Sodium 115 13 4 mg/kg J‐ C, Q 
DA1SB‐072M‐0204‐SO Thallium 1.3 0.28 0.08 mg/kg J‐ Q 
DA1SB‐072M‐0204‐SO Vanadium 13.3 0.068 0.022 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO Zinc 63.9 0.24 0.08 mg/kg J‐ Q, A 
DA1SB‐072M‐0204‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐072M‐0204‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H, L 
DA1SB‐072M‐0204‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐072M‐0204‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐072M‐0204‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SB‐072M‐0204‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐072M‐0204‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐072M‐0204‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐072M‐0204‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
DA1SB‐074M‐0202‐SO Aluminum 5440 0.24 0.081 mg/kg J‐ Q, A 
DA1SB‐074M‐0202‐SO Antimony 2.7 1.4 0.4 mg/kg J‐ C, E, Q, *III 
DA1SB‐074M‐0202‐SO Arsenic 6 0.91 0.26 mg/kg J‐ Q 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SB‐074M‐0202‐SO Barium 31.5 0.054 0.016 mg/kg J‐ A 
DA1SB‐074M‐0202‐SO Beryllium 0.24 0.024 0.0081 mg/kg J C 
DA1SB‐074M‐0202‐SO Cadmium 0.31 0.11 0.03 mg/kg J‐ C, E, Q, A 
DA1SB‐074M‐0202‐SO Chromium 176 0.13 0.038 mg/kg J‐ A 
DA1SB‐074M‐0202‐SO Cobalt 6.8 0.25 0.076 mg/kg J‐ Q, *III, A 
DA1SB‐074M‐0202‐SO Copper 12.2 1 0.3 mg/kg J‐ E, A 
DA1SB‐074M‐0202‐SO Iron 13300 2 0.6 mg/kg J‐ Q, A 
DA1SB‐074M‐0202‐SO Lead 7.2 0.28 0.081 mg/kg J‐ Q, *III, A 
DA1SB‐074M‐0202‐SO Magnesium 1790 0.81 0.24 mg/kg J‐ Q, A 
DA1SB‐074M‐0202‐SO Manganese 148 0.1 0.032 mg/kg J‐ A 
DA1SB‐074M‐0202‐SO Nickel 16.8 0.12 0.036 mg/kg J‐ Q, A 
DA1SB‐074M‐0202‐SO Selenium 0.14 0.85 0.14 mg/kg UJ B, Q 
DA1SB‐074M‐0202‐SO Silver 0.086 0.28 0.086 mg/kg UJ Q 
DA1SB‐074M‐0202‐SO Sodium 59.2 13 4 mg/kg J C, E 
DA1SB‐074M‐0202‐SO Thallium 0.65 0.7 0.2 mg/kg J‐ B, Q 
DA1SB‐074M‐0202‐SO Vanadium 10.4 0.068 0.022 mg/kg J‐ A 
DA1SB‐074M‐0202‐SO Zinc 33 0.24 0.081 mg/kg J Q, A 
DA1SB‐074M‐0202‐SO Mercury 0.01 0.008 0.0024 mg/kg J‐ B, E, A 
DA1SB‐074M‐0202‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H, C 
DA1SB‐074M‐0202‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H, C 
DA1SB‐074M‐0202‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 2‐Nitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 3,5‐Dinitroaniline 0.091 0.44 0.091 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SB‐074M‐0202‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SB‐074M‐0202‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SB‐074M‐0202‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SB‐074M‐0202‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H, C 
DA1SB‐074M‐0202‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SB‐074M‐0202‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SB‐074M‐0202‐SO Tetryl 0.091 0.44 0.091 mg/kg UJ H 
DA1SS‐050M‐0201‐SO Mercury 0.037 0.008 0.0024 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Aluminum 10900 0.24 0.081 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Antimony 1.2 0.55 0.16 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Arsenic 9.1 0.92 0.26 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO Beryllium 0.38 0.024 0.0081 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Cadmium 2.6 0.043 0.012 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Calcium 2500 1 0.12 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Chromium 110 0.13 0.039 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO Cobalt 7.6 0.1 0.031 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO Copper 188 0.41 0.12 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Lead 23.4 0.28 0.081 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Magnesium 2860 0.81 0.24 mg/kg J‐ A 
DA1SS‐050M‐0201‐SO Manganese 407 0.1 0.033 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Nickel 18.4 0.12 0.037 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO Potassium 814 37 11 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Selenium 0.75 0.85 0.14 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Silver 0.035 0.11 0.035 mg/kg UJ Q 
DA1SS‐050M‐0201‐SO Sodium 31.8 13 4.1 mg/kg J‐ C, Q 
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Sample Analyte Result LOQ DL Units Qualifier Code 
DA1SS‐050M‐0201‐SO Thallium 1.6 0.28 0.081 mg/kg J‐ Q 
DA1SS‐050M‐0201‐SO Vanadium 16.1 0.069 0.022 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO Zinc 191 0.24 0.081 mg/kg J‐ Q, A 
DA1SS‐050M‐0201‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg UJ H, Q 
DA1SS‐050M‐0201‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
DA1SS‐050M‐0201‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
DA1SS‐050M‐0201‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
DA1SS‐050M‐0201‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg UJ H 
DA1SS‐050M‐0201‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
DA1SS‐050M‐0201‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
DA1SS‐050M‐0201‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
DA1SS‐050M‐0201‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
DA1SS‐054M‐0201‐SO Aluminum 8490 0.25 0.082 mg/kg J‐ Q, A 
DA1SS‐054M‐0201‐SO Antimony 0.92 0.55 0.16 mg/kg J‐ E, Q, *III 
DA1SS‐054M‐0201‐SO Arsenic 8.4 0.92 0.27 mg/kg J‐ Q 
DA1SS‐054M‐0201‐SO Barium 52.7 0.055 0.016 mg/kg J‐ A 
DA1SS‐054M‐0201‐SO Cadmium 0.52 0.043 0.012 mg/kg J‐ E, Q, A 
DA1SS‐054M‐0201‐SO Chromium 56.2 0.13 0.039 mg/kg J‐ A 
DA1SS‐054M‐0201‐SO Cobalt 8.9 0.1 0.031 mg/kg J‐ Q, *III, A 
DA1SS‐054M‐0201‐SO Copper 16.4 0.41 0.12 mg/kg J‐ E, A 
DA1SS‐054M‐0201‐SO Iron 19400 2 0.61 mg/kg J‐ Q, A 
DA1SS‐054M‐0201‐SO Lead 11.6 0.29 0.082 mg/kg J‐ Q, *III, A 
DA1SS‐054M‐0201‐SO Magnesium 1940 0.82 0.25 mg/kg J‐ Q, A 
DA1SS‐054M‐0201‐SO Manganese 398 0.1 0.033 mg/kg J‐ A 
DA1SS‐054M‐0201‐SO Nickel 16.7 0.12 0.037 mg/kg J‐ Q, A 
DA1SS‐054M‐0201‐SO Selenium 2.4 0.86 0.14 mg/kg J C, Q 
DA1SS‐054M‐0201‐SO Silver 0.035 0.11 0.035 mg/kg UJ Q 
DA1SS‐054M‐0201‐SO Sodium 62.1 13 4.1 mg/kg J C, E 
DA1SS‐054M‐0201‐SO Thallium 0.38 0.29 0.082 mg/kg J‐ B, Q 
DA1SS‐054M‐0201‐SO Vanadium 15.6 0.07 0.022 mg/kg J‐ A 
DA1SS‐054M‐0201‐SO Zinc 121 0.25 0.082 mg/kg J Q, A 
DA1SS‐054M‐0201‐SO Mercury 0.032 0.0081 0.0025 mg/kg J‐ E, A 
DA1SS‐054M‐0201‐SO 2,6‐Dinitrotoluene 0.071 0.51 0.071 mg/kg UJ C 
SCSB‐037M‐0001‐SO Aluminum 14800 0.49 0.16 mg/kg J‐ Q, A 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐037M‐0001‐SO Antimony 0.93 1.1 0.32 mg/kg J‐ Q, A 
SCSB‐037M‐0001‐SO Arsenic 182 1.8 0.53 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Barium 932 0.11 0.032 mg/kg J‐ A 
SCSB‐037M‐0001‐SO Beryllium 3.9 0.049 0.016 mg/kg J‐ A 
SCSB‐037M‐0001‐SO Cadmium 1.6 0.085 0.024 mg/kg J‐ Q, *III 
SCSB‐037M‐0001‐SO Calcium 13900 2 0.24 mg/kg J‐ A 
SCSB‐037M‐0001‐SO Chromium 112 0.26 0.077 mg/kg J‐ Q, A 
SCSB‐037M‐0001‐SO Cobalt 9 0.2 0.061 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Copper 95.7 0.81 0.24 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Iron 41500 4.1 1.2 mg/kg J‐ A 
SCSB‐037M‐0001‐SO Lead 325 0.57 0.16 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Magnesium 3050 1.6 0.49 mg/kg J‐ Q, A 
SCSB‐037M‐0001‐SO Manganese 743 0.2 0.065 mg/kg J‐ Q, A 
SCSB‐037M‐0001‐SO Nickel 35.7 0.25 0.073 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Potassium 1020 37 11 mg/kg J‐ Q 
SCSB‐037M‐0001‐SO Selenium 3.1 1.7 0.28 mg/kg J‐ Q 
SCSB‐037M‐0001‐SO Sodium 178 13 4.1 mg/kg J‐ Q 
SCSB‐037M‐0001‐SO Thallium 5.5 0.57 0.16 mg/kg J‐ Q, *III, E 
SCSB‐037M‐0001‐SO Vanadium 41 0.14 0.045 mg/kg J‐ Q, A, E 
SCSB‐037M‐0001‐SO Zinc 298 0.49 0.16 mg/kg J‐ Q, *III, A 
SCSB‐037M‐0001‐SO Mercury 0.24 0.008 0.0024 mg/kg J‐ A 
SCSB‐037M‐0001‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg UJ C 
SCSB‐037M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 150 ug/kg UJ C 
SCSB‐037M‐0001‐SO Benzyl alcohol 84 1000 84 ug/kg UJ C 
SCSB‐037M‐0001‐SO Bis(2‐ethylhexyl) phthalate 88 1000 88 ug/kg U B 
SCSB‐037M‐0001‐SO Hexachlorocyclopentadiene 53 400 53 ug/kg UJ C 
SCSB‐037M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSB‐037M‐0001‐SO 1,3‐Dinitrobenzene 0.081 0.44 0.081 mg/kg UJ H 
SCSB‐037M‐0001‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
SCSB‐037M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSB‐037M‐0001‐SO 2,6‐Dinitrotoluene 0.071 0.51 0.071 mg/kg R D 
SCSB‐037M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.051 0.44 0.051 mg/kg UJ H 
SCSB‐037M‐0001‐SO 2‐Nitrotoluene 0.091 0.44 0.091 mg/kg UJ H 
SCSB‐037M‐0001‐SO 3,5‐Dinitroaniline 0.091 0.44 0.091 mg/kg UJ H 
SCSB‐037M‐0001‐SO 3‐Nitrotoluene 0.071 0.44 0.071 mg/kg UJ H 
SCSB‐037M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.071 0.44 0.071 mg/kg UJ H 
SCSB‐037M‐0001‐SO 4‐Nitrotoluene 0.071 0.51 0.071 mg/kg UJ H 
SCSB‐037M‐0001‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSB‐037M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSB‐037M‐0001‐SO Nitroglycerin 0.51 1.5 0.51 mg/kg UJ H 
SCSB‐037M‐0001‐SO PETN 0.51 1.5 0.51 mg/kg UJ H 
SCSB‐037M‐0001‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSB‐037M‐0001‐SO Tetryl 0.091 0.44 0.091 mg/kg UJ H 
SCSB‐038M‐0005‐SO Aluminum 10900 0.24 0.08 mg/kg J‐ Q, A 
SCSB‐038M‐0005‐SO Antimony 0.63 0.54 0.16 mg/kg J‐ Q, A 
SCSB‐038M‐0005‐SO Arsenic 6.1 0.91 0.26 mg/kg J‐ Q, *III, A 
SCSB‐038M‐0005‐SO Barium 43.8 0.054 0.016 mg/kg J‐ A 
SCSB‐038M‐0005‐SO Beryllium 0.38 0.024 0.008 mg/kg J‐ A 
SCSB‐038M‐0005‐SO Cadmium 0.012 0.042 0.012 mg/kg UJ C, Q, *III 
SCSB‐038M‐0005‐SO Calcium 10900 1 0.12 mg/kg J‐ A 
SCSB‐038M‐0005‐SO Chromium 156 0.13 0.038 mg/kg J‐ Q, A 
SCSB‐038M‐0005‐SO Cobalt 9 0.099 0.03 mg/kg J‐ Q, *III, A 
SCSB‐038M‐0005‐SO Copper 18.6 0.4 0.12 mg/kg J‐ Q, *III, A 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐038M‐0005‐SO Iron 29600 2 0.6 mg/kg J‐ A 
SCSB‐038M‐0005‐SO Lead 5.3 0.28 0.08 mg/kg J‐ Q, *III, A 
SCSB‐038M‐0005‐SO Magnesium 6840 0.8 0.24 mg/kg J‐ Q, A 
SCSB‐038M‐0005‐SO Manganese 369 0.1 0.032 mg/kg J‐ Q, A 
SCSB‐038M‐0005‐SO Nickel 20.4 0.12 0.036 mg/kg J‐ Q, *III, A 
SCSB‐038M‐0005‐SO Potassium 2020 36 11 mg/kg J‐ Q 
SCSB‐038M‐0005‐SO Selenium 0.6 0.85 0.14 mg/kg J‐ Q 
SCSB‐038M‐0005‐SO Sodium 134 13 4 mg/kg J‐ Q 
SCSB‐038M‐0005‐SO Thallium 1.7 0.28 0.08 mg/kg J‐ Q, *III, E, E 
SCSB‐038M‐0005‐SO Vanadium 14.3 0.068 0.022 mg/kg J‐ Q, A, E 
SCSB‐038M‐0005‐SO Zinc 48.1 0.24 0.08 mg/kg J‐ Q, *III, A 
SCSB‐038M‐0005‐SO Mercury 0.0079 0.0079 0.0024 mg/kg J‐ A 
SCSB‐038M‐0005‐SO 2,4‐Dinitrophenol 690 2000 690 ug/kg UJ C 
SCSB‐038M‐0005‐SO 3,3'‐Dichlorobenzidine 150 500 150 ug/kg UJ C 
SCSB‐038M‐0005‐SO Benzyl alcohol 84 1000 84 ug/kg UJ C 
SCSB‐038M‐0005‐SO Hexachlorocyclopentadiene 52 400 52 ug/kg UJ C 
SCSB‐038M‐0005‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSB‐038M‐0005‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
SCSB‐038M‐0005‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐038M‐0005‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSB‐038M‐0005‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSB‐038M‐0005‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
SCSB‐038M‐0005‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐038M‐0005‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐038M‐0005‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSB‐038M‐0005‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSB‐038M‐0005‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
SCSB‐038M‐0005‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSB‐038M‐0005‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSB‐038M‐0005‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐038M‐0005‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐038M‐0005‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSB‐038M‐0005‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐042M‐0003‐SO Aluminum 14000 0.61 0.2 mg/kg J‐ Q, A 
SCSB‐042M‐0003‐SO Antimony 0.4 1.4 0.4 mg/kg R Q 
SCSB‐042M‐0003‐SO Arsenic 15.4 2.3 0.66 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Barium 69.3 0.14 0.04 mg/kg J‐ A 
SCSB‐042M‐0003‐SO Beryllium 0.49 0.061 0.02 mg/kg J‐ C, A 
SCSB‐042M‐0003‐SO Cadmium 0.03 0.11 0.03 mg/kg UJ C, Q, *III 
SCSB‐042M‐0003‐SO Calcium 5360 2.5 0.3 mg/kg J‐ A 
SCSB‐042M‐0003‐SO Chromium 19.8 0.32 0.096 mg/kg J‐ Q, A 
SCSB‐042M‐0003‐SO Cobalt 13 0.25 0.076 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Copper 21 1 0.3 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Iron 35600 5.1 1.5 mg/kg J‐ A 
SCSB‐042M‐0003‐SO Lead 11.2 0.71 0.2 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Magnesium 5490 2 0.61 mg/kg J‐ Q, A 
SCSB‐042M‐0003‐SO Manganese 451 0.25 0.081 mg/kg J‐ Q, A 
SCSB‐042M‐0003‐SO Nickel 30.7 0.31 0.091 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Potassium 1880 36 11 mg/kg J‐ Q 
SCSB‐042M‐0003‐SO Selenium 0.35 2.1 0.35 mg/kg UJ Q 
SCSB‐042M‐0003‐SO Sodium 92 13 4 mg/kg J‐ C, Q 
SCSB‐042M‐0003‐SO Thallium 2.1 0.71 0.2 mg/kg J‐ C, Q, *III, E 
SCSB‐042M‐0003‐SO Vanadium 20.5 0.17 0.056 mg/kg J‐ Q, A, E 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐042M‐0003‐SO Zinc 67 0.61 0.2 mg/kg J‐ Q, *III, A 
SCSB‐042M‐0003‐SO Mercury 0.008 0.008 0.0024 mg/kg J‐ A 
SCSB‐042M‐0003‐SO 1,2,4‐Trichlorobenzene 21 400 21 ug/kg UJ H 
SCSB‐042M‐0003‐SO 1,2‐Dichlorobenzene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO 1,3‐Dichlorobenzene 20 400 20 ug/kg UJ H 
SCSB‐042M‐0003‐SO 1,4‐Dichlorobenzene 19 400 19 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4,5‐Trichlorophenol 130 510 130 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4,6‐Trichlorophenol 130 510 130 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4‐Dichlorophenol 120 510 120 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4‐Dimethylphenol 100 400 100 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,4‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2,6‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Chloronaphthalene 23 400 23 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Chlorophenol 340 510 340 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 270 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Methylnaphthalene 49 400 25 ug/kg J‐ H 
SCSB‐042M‐0003‐SO 2‐Methylphenol 420 1000 420 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Nitroaniline 23 400 23 ug/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Nitrophenol 280 510 280 ug/kg UJ H 
SCSB‐042M‐0003‐SO 3,3'‐Dichlorobenzidine 150 510 150 ug/kg UJ H 
SCSB‐042M‐0003‐SO 3‐Nitroaniline 22 1000 22 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Bromophenyl phenyl ether 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Chloro‐3‐methylphenol 380 510 380 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Chloroaniline 39 400 39 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Chlorophenyl phenyl ether 26 400 26 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Methylphenol 660 2000 660 ug/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Nitroaniline 30 1000 30 ug/kg UJ H, C 
SCSB‐042M‐0003‐SO 4‐Nitrophenol 400 1000 400 ug/kg UJ H 
SCSB‐042M‐0003‐SO Acenaphthene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO Acenaphthylene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO Anthracene 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzo(a)anthracene 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzo(a)pyrene 23 400 23 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzo(b)fluoranthene 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzo(g,h,i)perylene 22 400 22 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzo(k)fluoranthene 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzoic acid 290 990 290 ug/kg UJ H 
SCSB‐042M‐0003‐SO Benzyl alcohol 84 1000 84 ug/kg UJ H, C 
SCSB‐042M‐0003‐SO Bis(2‐chloroethoxy)methane 23 400 23 ug/kg UJ H 
SCSB‐042M‐0003‐SO Bis(2‐chloroethyl) ether 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Bis(2‐chloroisopropyl) ether 30 400 30 ug/kg UJ H 
SCSB‐042M‐0003‐SO Bis(2‐ethylhexyl) phthalate 88 1000 88 ug/kg UJ H 
SCSB‐042M‐0003‐SO Butylbenzyl phthalate 74 400 74 ug/kg UJ H 
SCSB‐042M‐0003‐SO Carbazole 28 400 28 ug/kg UJ H 
SCSB‐042M‐0003‐SO Chrysene 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Dibenzo(a,h)anthracene 22 400 22 ug/kg UJ H 
SCSB‐042M‐0003‐SO Dibenzofuran 24 400 24 ug/kg UJ H 
SCSB‐042M‐0003‐SO Diethyl phthalate 65 400 65 ug/kg UJ H 
SCSB‐042M‐0003‐SO Dimethyl phthalate 64 400 64 ug/kg UJ H 
SCSB‐042M‐0003‐SO Di‐n‐butyl phthalate 100 400 80 ug/kg J‐ H 
SCSB‐042M‐0003‐SO Di‐n‐octyl phthalate 60 400 60 ug/kg UJ H 
SCSB‐042M‐0003‐SO Fluoranthene 26 400 26 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐042M‐0003‐SO Fluorene 25 400 25 ug/kg UJ H 
SCSB‐042M‐0003‐SO Hexachlorobenzene 28 400 28 ug/kg UJ H 
SCSB‐042M‐0003‐SO Hexachlorobutadiene 63 400 63 ug/kg UJ H 
SCSB‐042M‐0003‐SO Hexachlorocyclopentadiene 53 400 53 ug/kg UJ H 
SCSB‐042M‐0003‐SO Hexachloroethane 33 400 33 ug/kg UJ H 
SCSB‐042M‐0003‐SO Indeno(1,2,3‐cd)pyrene 23 400 23 ug/kg UJ H 
SCSB‐042M‐0003‐SO Isophorone 51 400 51 ug/kg UJ H 
SCSB‐042M‐0003‐SO Naphthalene 35 400 21 ug/kg J‐ H 
SCSB‐042M‐0003‐SO Nitrobenzene 60 400 60 ug/kg UJ H 
SCSB‐042M‐0003‐SO N‐Nitroso‐di‐n‐propylamine 71 400 71 ug/kg UJ H 
SCSB‐042M‐0003‐SO N‐Nitrosodiphenylamine 51 810 51 ug/kg UJ H 
SCSB‐042M‐0003‐SO Pentachlorophenol 240 1000 240 ug/kg UJ H 
SCSB‐042M‐0003‐SO Phenanthrene 34 400 26 ug/kg J‐ H 
SCSB‐042M‐0003‐SO Phenol 160 510 160 ug/kg UJ H 
SCSB‐042M‐0003‐SO Pyrene 26 400 26 ug/kg UJ H 
SCSB‐042M‐0003‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSB‐042M‐0003‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
SCSB‐042M‐0003‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐042M‐0003‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSB‐042M‐0003‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSB‐042M‐0003‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
SCSB‐042M‐0003‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐042M‐0003‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐042M‐0003‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSB‐042M‐0003‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H, C 
SCSB‐042M‐0003‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
SCSB‐042M‐0003‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSB‐042M‐0003‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSB‐042M‐0003‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐042M‐0003‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐042M‐0003‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSB‐042M‐0003‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐048D‐0001‐SO Carbon disulfide 16 110 16 ug/kg UJ C 
SCSB‐048D‐0001‐SO Dibromochloromethane 8.5 53 8.5 ug/kg UJ C 
SCSB‐048D‐0001‐SO trans‐1,3‐Dichloropropene 7.4 110 7.4 ug/kg UJ C 
SCSB‐048M‐0001‐SO Aluminum 13000 0.24 0.081 mg/kg J‐ Q, A 
SCSB‐048M‐0001‐SO Antimony 1.5 0.55 0.16 mg/kg J‐ Q, *III 
SCSB‐048M‐0001‐SO Arsenic 15 0.91 0.26 mg/kg J E 
SCSB‐048M‐0001‐SO Barium 137 0.055 0.016 mg/kg J‐ A 
SCSB‐048M‐0001‐SO Cadmium 0.012 0.043 0.012 mg/kg UJ C, Q, *III 
SCSB‐048M‐0001‐SO Calcium 37100 1 0.12 mg/kg J‐ A 
SCSB‐048M‐0001‐SO Chromium 109 0.13 0.038 mg/kg J‐ A 
SCSB‐048M‐0001‐SO Cobalt 6 0.099 0.03 mg/kg J‐ Q 
SCSB‐048M‐0001‐SO Copper 44.8 0.4 0.12 mg/kg J‐ Q 
SCSB‐048M‐0001‐SO Lead 34.5 0.28 0.081 mg/kg J+ Q, *III 
SCSB‐048M‐0001‐SO Magnesium 3580 0.81 0.24 mg/kg J‐ A 
SCSB‐048M‐0001‐SO Manganese 1150 0.1 0.032 mg/kg J‐ A 
SCSB‐048M‐0001‐SO Nickel 88.1 0.12 0.036 mg/kg J‐ Q, A 
SCSB‐048M‐0001‐SO Thallium 1.6 0.28 0.081 mg/kg J‐ E, Q 
SCSB‐048M‐0001‐SO Zinc 41.3 0.24 0.081 mg/kg J‐ Q, A 
SCSB‐048M‐0001‐SO Hexavalent Chromium 1.9 6.5 1.9 mg/kg UJ C, Q 
SCSB‐048M‐0001‐SO Endrin 2 12 2 ug/kg UJ C 
SCSB‐048M‐0001‐SO 1,2,4‐Trichlorobenzene 21 400 21 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐048M‐0001‐SO 1,2‐Dichlorobenzene 24 400 24 ug/kg UJ H 
SCSB‐048M‐0001‐SO 1,3‐Dichlorobenzene 20 400 20 ug/kg UJ H 
SCSB‐048M‐0001‐SO 1,4‐Dichlorobenzene 19 400 19 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2,4,5‐Trichlorophenol 130 500 130 ug/kg UJ H, C 
SCSB‐048M‐0001‐SO 2,4,6‐Trichlorophenol 130 500 130 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2,4‐Dichlorophenol 120 500 120 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2,4‐Dimethylphenol 100 400 100 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg R C 
SCSB‐048M‐0001‐SO 2,4‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2,6‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Chloronaphthalene 23 400 23 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Chlorophenol 340 500 340 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 270 ug/kg R C 
SCSB‐048M‐0001‐SO 2‐Methylnaphthalene 490 400 25 ug/kg J‐ H 
SCSB‐048M‐0001‐SO 2‐Methylphenol 420 1000 420 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Nitroaniline 23 400 23 ug/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Nitrophenol 280 500 280 ug/kg UJ H, C 
SCSB‐048M‐0001‐SO 3,3'‐Dichlorobenzidine 150 500 150 ug/kg UJ H 
SCSB‐048M‐0001‐SO 3‐Nitroaniline 22 1000 22 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Bromophenyl phenyl ether 25 400 25 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Chloro‐3‐methylphenol 380 500 380 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Chloroaniline 39 400 39 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 400 26 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Methylphenol 660 2000 660 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Nitroaniline 30 1000 30 ug/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Nitrophenol 400 1000 400 ug/kg UJ H, C 
SCSB‐048M‐0001‐SO Acenaphthene 24 400 24 ug/kg UJ H 
SCSB‐048M‐0001‐SO Acenaphthylene 34 400 24 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Anthracene 65 400 24 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Benzo(a)anthracene 120 400 25 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Benzo(a)pyrene 150 400 23 ug/kg J‐ H, I 
SCSB‐048M‐0001‐SO Benzo(b)fluoranthene 410 400 25 ug/kg J‐ H, I 
SCSB‐048M‐0001‐SO Benzo(g,h,i)perylene 22 400 22 ug/kg UJ H, C, I 
SCSB‐048M‐0001‐SO Benzo(k)fluoranthene 160 400 25 ug/kg J H, C, I 
SCSB‐048M‐0001‐SO Benzoic acid 290 2000 290 ug/kg UJ H 
SCSB‐048M‐0001‐SO Benzyl alcohol 84 1000 84 ug/kg UJ H, C 
SCSB‐048M‐0001‐SO Bis(2‐chloroethoxy)methane 23 400 23 ug/kg UJ H 
SCSB‐048M‐0001‐SO Bis(2‐chloroethyl) ether 25 400 25 ug/kg UJ H 
SCSB‐048M‐0001‐SO Bis(2‐chloroisopropyl) ether 30 400 30 ug/kg UJ H 
SCSB‐048M‐0001‐SO Bis(2‐ethylhexyl) phthalate 88 1000 88 ug/kg UJ H 
SCSB‐048M‐0001‐SO Butylbenzyl phthalate 74 400 74 ug/kg UJ H 
SCSB‐048M‐0001‐SO Carbazole 35 400 28 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Chrysene 180 400 25 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Dibenzo(a,h)anthracene 22 400 22 ug/kg UJ H, C, I 
SCSB‐048M‐0001‐SO Dibenzofuran 93 400 24 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Diethyl phthalate 65 400 65 ug/kg UJ H 
SCSB‐048M‐0001‐SO Dimethyl phthalate 64 400 64 ug/kg UJ H 
SCSB‐048M‐0001‐SO Di‐n‐butyl phthalate 120 400 80 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Di‐n‐octyl phthalate 60 400 60 ug/kg UJ H 
SCSB‐048M‐0001‐SO Fluoranthene 240 400 26 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Fluorene 41 400 25 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Hexachlorobenzene 28 400 28 ug/kg UJ H 
SCSB‐048M‐0001‐SO Hexachlorobutadiene 63 400 63 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSB‐048M‐0001‐SO Hexachlorocyclopentadiene 52 400 52 ug/kg R C 
SCSB‐048M‐0001‐SO Hexachloroethane 33 400 33 ug/kg UJ H 
SCSB‐048M‐0001‐SO Indeno(1,2,3‐cd)pyrene 49 400 23 ug/kg J‐ H, C, I 
SCSB‐048M‐0001‐SO Isophorone 50 400 50 ug/kg UJ H 
SCSB‐048M‐0001‐SO Naphthalene 330 400 21 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Nitrobenzene 60 400 60 ug/kg UJ H 
SCSB‐048M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 400 71 ug/kg UJ H 
SCSB‐048M‐0001‐SO N‐Nitrosodiphenylamine 50 810 50 ug/kg UJ H 
SCSB‐048M‐0001‐SO Pentachlorophenol 240 1000 240 ug/kg UJ H 
SCSB‐048M‐0001‐SO Phenanthrene 280 400 26 ug/kg J‐ H 
SCSB‐048M‐0001‐SO Phenol 160 500 160 ug/kg UJ H 
SCSB‐048M‐0001‐SO Pyrene 240 400 26 ug/kg J‐ H 
SCSB‐048M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSB‐048M‐0001‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
SCSB‐048M‐0001‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐048M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSB‐048M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSB‐048M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
SCSB‐048M‐0001‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐048M‐0001‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
SCSB‐048M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSB‐048M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
SCSB‐048M‐0001‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSB‐048M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSB‐048M‐0001‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐048M‐0001‐SO Nitroguanidine 0.059 0.16 0.059 mg/kg UJ H, *III 
SCSB‐048M‐0001‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
SCSB‐048M‐0001‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSB‐048M‐0001‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
SCSD‐070M‐0001‐SD Aluminum 7240 0.61 0.2 mg/kg J‐ Q, A 
SCSD‐070M‐0001‐SD Antimony 8.4 1.4 0.41 mg/kg J‐ Q, *III 
SCSD‐070M‐0001‐SD Arsenic 9.4 2.3 0.66 mg/kg J E 
SCSD‐070M‐0001‐SD Barium 231 0.14 0.041 mg/kg J‐ A 
SCSD‐070M‐0001‐SD Cadmium 2.7 0.11 0.031 mg/kg J‐ C, Q, *III 
SCSD‐070M‐0001‐SD Calcium 3240 2.5 0.31 mg/kg J‐ A 
SCSD‐070M‐0001‐SD Chromium 40.9 0.32 0.097 mg/kg J‐ A 
SCSD‐070M‐0001‐SD Cobalt 7.8 0.25 0.076 mg/kg J‐ Q 
SCSD‐070M‐0001‐SD Copper 53.7 1 0.31 mg/kg J‐ Q 
SCSD‐070M‐0001‐SD Lead 104 0.71 0.2 mg/kg J+ Q, *III 
SCSD‐070M‐0001‐SD Magnesium 2840 2 0.61 mg/kg J‐ A 
SCSD‐070M‐0001‐SD Manganese 512 0.25 0.081 mg/kg J‐ A 
SCSD‐070M‐0001‐SD Nickel 21.1 0.31 0.092 mg/kg J‐ Q, A 
SCSD‐070M‐0001‐SD Thallium 1.2 0.71 0.2 mg/kg J‐ E, Q 
SCSD‐070M‐0001‐SD Zinc 108 0.61 0.2 mg/kg J‐ Q, A 
SCSD‐070M‐0001‐SD Hexavalent Chromium 1.9 6.5 1.9 mg/kg UJ C, Q 
SCSD‐070M‐0001‐SD 1,2,4‐Trichlorobenzene 21 400 21 ug/kg UJ H 
SCSD‐070M‐0001‐SD 1,2‐Dichlorobenzene 44 400 24 ug/kg J‐ H 
SCSD‐070M‐0001‐SD 1,3‐Dichlorobenzene 20 400 20 ug/kg UJ H 
SCSD‐070M‐0001‐SD 1,4‐Dichlorobenzene 40 400 19 ug/kg J‐ H 
SCSD‐070M‐0001‐SD 2,4,5‐Trichlorophenol 130 510 130 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD 2,4,6‐Trichlorophenol 130 510 130 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2,4‐Dichlorophenol 120 510 120 ug/kg UJ H 

6 of 11 

Shaw Environmental & Infrastructure, Inc.

E-177



 

 
   

   

 

 
 

 
   

 
 

 
 

 

 
 
 
 

 

Sample Analyte Result LOQ DL Units Qualifier Code 
SCSD‐070M‐0001‐SD 2,4‐Dimethylphenol 100 400 100 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2,4‐Dinitrophenol 700 2000 700 ug/kg R C 
SCSD‐070M‐0001‐SD 2,4‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2,6‐Dinitrotoluene 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Chloronaphthalene 23 400 23 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Chlorophenol 340 510 340 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Methyl‐4,6‐dinitrophenol 270 1000 270 ug/kg R C 
SCSD‐070M‐0001‐SD 2‐Methylnaphthalene 43 400 25 ug/kg J‐ H 
SCSD‐070M‐0001‐SD 2‐Methylphenol 420 1000 420 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Nitroaniline 23 400 23 ug/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Nitrophenol 280 510 280 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD 3,3'‐Dichlorobenzidine 150 510 150 ug/kg UJ H 
SCSD‐070M‐0001‐SD 3‐Nitroaniline 22 1000 22 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD 4‐Bromophenyl phenyl ether 25 400 25 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Chloro‐3‐methylphenol 380 510 380 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Chloroaniline 39 400 39 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Chlorophenyl phenyl ether 26 400 26 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Methylphenol 660 2000 660 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Nitroaniline 30 1000 30 ug/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Nitrophenol 400 1000 400 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD Acenaphthene 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD Acenaphthylene 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD Anthracene 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD Benzo(a)anthracene 57 400 25 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Benzo(a)pyrene 67 400 23 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Benzo(b)fluoranthene 110 400 25 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Benzo(g,h,i)perylene 26 400 22 ug/kg J‐ H, C 
SCSD‐070M‐0001‐SD Benzo(k)fluoranthene 47 400 25 ug/kg J H, C 
SCSD‐070M‐0001‐SD Benzoic acid 290 2000 290 ug/kg UJ H 
SCSD‐070M‐0001‐SD Benzyl alcohol 84 1000 84 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD Bis(2‐chloroethoxy)methane 23 400 23 ug/kg UJ H 
SCSD‐070M‐0001‐SD Bis(2‐chloroethyl) ether 25 400 25 ug/kg UJ H 
SCSD‐070M‐0001‐SD Bis(2‐chloroisopropyl) ether 30 400 30 ug/kg UJ H 
SCSD‐070M‐0001‐SD Bis(2‐ethylhexyl) phthalate 88 1000 88 ug/kg UJ H 
SCSD‐070M‐0001‐SD Butylbenzyl phthalate 74 400 74 ug/kg UJ H 
SCSD‐070M‐0001‐SD Carbazole 28 400 28 ug/kg UJ H 
SCSD‐070M‐0001‐SD Chrysene 70 400 25 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Dibenzo(a,h)anthracene 22 400 22 ug/kg UJ H, C 
SCSD‐070M‐0001‐SD Dibenzofuran 24 400 24 ug/kg UJ H 
SCSD‐070M‐0001‐SD Diethyl phthalate 65 400 65 ug/kg UJ H 
SCSD‐070M‐0001‐SD Dimethyl phthalate 64 400 64 ug/kg UJ H 
SCSD‐070M‐0001‐SD Di‐n‐butyl phthalate 300 400 80 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Di‐n‐octyl phthalate 60 400 60 ug/kg UJ H 
SCSD‐070M‐0001‐SD Fluoranthene 89 400 26 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Fluorene 25 400 25 ug/kg UJ H 
SCSD‐070M‐0001‐SD Hexachlorobenzene 28 400 28 ug/kg UJ H 
SCSD‐070M‐0001‐SD Hexachlorobutadiene 63 400 63 ug/kg UJ H 
SCSD‐070M‐0001‐SD Hexachlorocyclopentadiene 53 400 53 ug/kg R C 
SCSD‐070M‐0001‐SD Hexachloroethane 33 400 33 ug/kg UJ H 
SCSD‐070M‐0001‐SD Indeno(1,2,3‐cd)pyrene 26 400 23 ug/kg J‐ H, C 
SCSD‐070M‐0001‐SD Isophorone 51 400 51 ug/kg UJ H 
SCSD‐070M‐0001‐SD Naphthalene 29 400 21 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Nitrobenzene 60 400 60 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSD‐070M‐0001‐SD N‐Nitroso‐di‐n‐propylamine 71 400 71 ug/kg UJ H 
SCSD‐070M‐0001‐SD N‐Nitrosodiphenylamine 51 810 51 ug/kg UJ H 
SCSD‐070M‐0001‐SD Pentachlorophenol 240 1000 240 ug/kg UJ H 
SCSD‐070M‐0001‐SD Phenanthrene 53 400 26 ug/kg J‐ H 
SCSD‐070M‐0001‐SD Phenol 160 510 160 ug/kg UJ H 
SCSD‐070M‐0001‐SD Pyrene 89 400 26 ug/kg J‐ H 
SCSD‐070M‐0001‐SD 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSD‐070M‐0001‐SD 1,3‐Dinitrobenzene 0.079 0.44 0.079 mg/kg UJ H 
SCSD‐070M‐0001‐SD 2,4,6‐Trinitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
SCSD‐070M‐0001‐SD 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSD‐070M‐0001‐SD 2,6‐Dinitrotoluene 0.069 0.5 0.069 mg/kg R D 
SCSD‐070M‐0001‐SD 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
SCSD‐070M‐0001‐SD 2‐Nitrotoluene 0.089 0.44 0.089 mg/kg UJ H 
SCSD‐070M‐0001‐SD 3,5‐Dinitroaniline 0.089 0.44 0.089 mg/kg UJ H 
SCSD‐070M‐0001‐SD 3‐Nitrotoluene 0.069 0.44 0.069 mg/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Amino‐2,6‐dinitrotoluene 0.069 0.44 0.069 mg/kg UJ H 
SCSD‐070M‐0001‐SD 4‐Nitrotoluene 0.069 0.5 0.069 mg/kg UJ H 
SCSD‐070M‐0001‐SD HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSD‐070M‐0001‐SD Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSD‐070M‐0001‐SD Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
SCSD‐070M‐0001‐SD PETN 0.5 1.5 0.5 mg/kg UJ H 
SCSD‐070M‐0001‐SD RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSD‐070M‐0001‐SD Tetryl 0.089 0.44 0.089 mg/kg UJ H 
SCSD‐070M‐0001‐SD Cyanide 0.36 0.39 0.11 mg/kg J‐ H 
SCSS‐058M‐0001‐SO Aluminum 10400 0.24 0.082 mg/kg J‐ Q, A 
SCSS‐058M‐0001‐SO Antimony 3.1 0.55 0.16 mg/kg J‐ Q, *III 
SCSS‐058M‐0001‐SO Arsenic 4.5 0.92 0.27 mg/kg J E 
SCSS‐058M‐0001‐SO Barium 127 0.055 0.016 mg/kg J‐ A 
SCSS‐058M‐0001‐SO Cadmium 1.9 0.043 0.012 mg/kg J‐ Q, *III 
SCSS‐058M‐0001‐SO Calcium 21500 1 0.12 mg/kg J‐ A 
SCSS‐058M‐0001‐SO Chromium 143 0.13 0.039 mg/kg J‐ A 
SCSS‐058M‐0001‐SO Cobalt 6.7 0.1 0.031 mg/kg J‐ Q 
SCSS‐058M‐0001‐SO Copper 33.7 0.41 0.12 mg/kg J‐ Q 
SCSS‐058M‐0001‐SO Lead 139 0.29 0.082 mg/kg J+ Q, *III 
SCSS‐058M‐0001‐SO Magnesium 3930 0.82 0.24 mg/kg J‐ A 
SCSS‐058M‐0001‐SO Manganese 729 0.1 0.033 mg/kg J‐ A 
SCSS‐058M‐0001‐SO Nickel 21.7 0.12 0.037 mg/kg J‐ Q, A 
SCSS‐058M‐0001‐SO Sodium 99.6 13 4.1 mg/kg J C 
SCSS‐058M‐0001‐SO Thallium 1.7 0.29 0.082 mg/kg J‐ E, Q 
SCSS‐058M‐0001‐SO Zinc 269 0.24 0.082 mg/kg J‐ Q, A 
SCSS‐058M‐0001‐SO 1,2,4‐Trichlorobenzene 21 410 21 ug/kg UJ H 
SCSS‐058M‐0001‐SO 1,2‐Dichlorobenzene 24 410 24 ug/kg UJ H 
SCSS‐058M‐0001‐SO 1,3‐Dichlorobenzene 20 410 20 ug/kg UJ H 
SCSS‐058M‐0001‐SO 1,4‐Dichlorobenzene 22 410 19 ug/kg J‐ H 
SCSS‐058M‐0001‐SO 2,4,5‐Trichlorophenol 130 510 130 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2,4,6‐Trichlorophenol 130 510 130 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2,4‐Dichlorophenol 120 510 120 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2,4‐Dimethylphenol 100 410 100 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2,4‐Dinitrophenol 700 2000 700 ug/kg UJ H, C 
SCSS‐058M‐0001‐SO 2,4‐Dinitrotoluene 24 410 24 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2,6‐Dinitrotoluene 24 410 24 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2‐Chloronaphthalene 23 410 23 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2‐Chlorophenol 350 510 350 ug/kg UJ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSS‐058M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 270 ug/kg UJ H, C 
SCSS‐058M‐0001‐SO 2‐Methylnaphthalene 370 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO 2‐Methylphenol 430 1000 430 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2‐Nitroaniline 23 410 23 ug/kg UJ H 
SCSS‐058M‐0001‐SO 2‐Nitrophenol 280 510 280 ug/kg UJ H 
SCSS‐058M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 150 ug/kg UJ H 
SCSS‐058M‐0001‐SO 3‐Nitroaniline 22 1000 22 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Bromophenyl phenyl ether 25 410 25 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Chloro‐3‐methylphenol 390 510 390 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Chloroaniline 40 410 40 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 410 26 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Methylphenol 660 2000 660 ug/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Nitroaniline 31 1000 31 ug/kg UJ H, C 
SCSS‐058M‐0001‐SO 4‐Nitrophenol 410 1000 410 ug/kg UJ H 
SCSS‐058M‐0001‐SO Acenaphthene 43 410 24 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Acenaphthylene 160 410 24 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Anthracene 300 410 24 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Benzo(a)anthracene 740 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Benzo(a)pyrene 590 410 23 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Benzo(b)fluoranthene 1000 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Benzo(g,h,i)perylene 170 410 22 ug/kg J‐ H, C 
SCSS‐058M‐0001‐SO Benzo(k)fluoranthene 330 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Benzoic acid 300 1000 300 ug/kg UJ H 
SCSS‐058M‐0001‐SO Benzyl alcohol 84 1000 84 ug/kg R C 
SCSS‐058M‐0001‐SO Bis(2‐chloroethoxy)methane 23 410 23 ug/kg UJ H 
SCSS‐058M‐0001‐SO Bis(2‐chloroethyl) ether 25 410 25 ug/kg UJ H 
SCSS‐058M‐0001‐SO Bis(2‐chloroisopropyl) ether 31 410 31 ug/kg UJ H 
SCSS‐058M‐0001‐SO Bis(2‐ethylhexyl) phthalate 89 1000 89 ug/kg UJ H 
SCSS‐058M‐0001‐SO Butylbenzyl phthalate 74 410 74 ug/kg UJ H 
SCSS‐058M‐0001‐SO Carbazole 78 410 28 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Chrysene 700 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Dibenzo(a,h)anthracene 75 410 22 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Dibenzofuran 140 410 24 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Diethyl phthalate 65 410 65 ug/kg UJ H 
SCSS‐058M‐0001‐SO Dimethyl phthalate 64 410 64 ug/kg UJ H 
SCSS‐058M‐0001‐SO Di‐n‐butyl phthalate 120 410 80 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Di‐n‐octyl phthalate 60 410 60 ug/kg UJ H 
SCSS‐058M‐0001‐SO Fluoranthene 1800 410 26 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Fluorene 190 410 25 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Hexachlorobenzene 28 410 28 ug/kg UJ H 
SCSS‐058M‐0001‐SO Hexachlorobutadiene 63 410 63 ug/kg UJ H 
SCSS‐058M‐0001‐SO Hexachlorocyclopentadiene 53 410 53 ug/kg R C 
SCSS‐058M‐0001‐SO Hexachloroethane 34 410 34 ug/kg UJ H 
SCSS‐058M‐0001‐SO Indeno(1,2,3‐cd)pyrene 180 410 23 ug/kg J‐ H, C 
SCSS‐058M‐0001‐SO Isophorone 110 410 51 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Naphthalene 240 410 21 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Nitrobenzene 60 410 60 ug/kg UJ H 
SCSS‐058M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 410 71 ug/kg UJ H 
SCSS‐058M‐0001‐SO N‐Nitrosodiphenylamine 51 810 51 ug/kg UJ H 
SCSS‐058M‐0001‐SO Pentachlorophenol 240 1000 240 ug/kg UJ H 
SCSS‐058M‐0001‐SO Phenanthrene 1200 410 26 ug/kg J‐ H 
SCSS‐058M‐0001‐SO Phenol 160 510 160 ug/kg UJ H 
SCSS‐058M‐0001‐SO Pyrene 1300 410 26 ug/kg J‐ H 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSS‐058M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 0.13 mg/kg UJ H 
SCSS‐058M‐0001‐SO 1,3‐Dinitrobenzene 0.08 0.44 0.08 mg/kg UJ H 
SCSS‐058M‐0001‐SO 2,4,6‐Trinitrotoluene 0.26 0.44 0.09 mg/kg J‐ H, *III 
SCSS‐058M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSS‐058M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSS‐058M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 0.05 mg/kg UJ H 
SCSS‐058M‐0001‐SO 2‐Nitrotoluene 0.09 0.44 0.09 mg/kg UJ H 
SCSS‐058M‐0001‐SO 3,5‐Dinitroaniline 0.09 0.44 0.09 mg/kg UJ H 
SCSS‐058M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 0.07 mg/kg UJ H 
SCSS‐058M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 0.07 mg/kg UJ H 
SCSS‐058M‐0001‐SO HMX 0.12 0.44 0.12 mg/kg UJ H 
SCSS‐058M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSS‐058M‐0001‐SO Nitroglycerin 0.5 1.5 0.5 mg/kg UJ H 
SCSS‐058M‐0001‐SO PETN 0.5 1.5 0.5 mg/kg UJ H 
SCSS‐058M‐0001‐SO RDX 0.16 0.44 0.16 mg/kg UJ H 
SCSS‐058M‐0001‐SO Tetryl 0.09 0.44 0.09 mg/kg UJ H 
SCSS‐068M‐0001‐SO Aluminum 9150 0.12 0.041 mg/kg J‐ Q, A 
SCSS‐068M‐0001‐SO Antimony 0.082 0.28 0.082 mg/kg R Q 
SCSS‐068M‐0001‐SO Arsenic 11.2 0.46 0.13 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Barium 49.7 0.028 0.0082 mg/kg J‐ A 
SCSS‐068M‐0001‐SO Beryllium 0.41 0.024 0.0082 mg/kg J‐ A 
SCSS‐068M‐0001‐SO Cadmium 0.057 0.021 0.0061 mg/kg J‐ C, Q, *III 
SCSS‐068M‐0001‐SO Calcium 1650 0.51 0.061 mg/kg J‐ A 
SCSS‐068M‐0001‐SO Chromium 24.2 0.064 0.019 mg/kg J‐ Q, A 
SCSS‐068M‐0001‐SO Cobalt 7.6 0.05 0.015 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Copper 11 0.2 0.061 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Iron 22500 1 0.31 mg/kg J‐ A 
SCSS‐068M‐0001‐SO Lead 29.8 0.14 0.041 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Magnesium 2320 0.41 0.12 mg/kg J‐ Q, A 
SCSS‐068M‐0001‐SO Manganese 395 0.051 0.016 mg/kg J‐ Q, A 
SCSS‐068M‐0001‐SO Nickel 20.9 0.062 0.018 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Potassium 693 37 11 mg/kg J‐ Q 
SCSS‐068M‐0001‐SO Selenium 0.24 0.43 0.071 mg/kg J‐ Q 
SCSS‐068M‐0001‐SO Sodium 20.5 13 4.1 mg/kg J‐ C, Q 
SCSS‐068M‐0001‐SO Thallium 0.62 0.29 0.082 mg/kg J‐ Q, *III, E 
SCSS‐068M‐0001‐SO Vanadium 14.8 0.035 0.011 mg/kg J‐ Q, A, E 
SCSS‐068M‐0001‐SO Zinc 48.2 0.12 0.041 mg/kg J‐ Q, *III, A 
SCSS‐068M‐0001‐SO Mercury 0.031 0.0081 0.0024 mg/kg J‐ A 
SCSS‐068M‐0001‐SO Bis(2‐ethylhexyl) phthalate 100 1000 88 ug/kg U B 
SCSS‐068M‐0001‐SO Hexachlorocyclopentadiene 53 410 53 ug/kg UJ C 
SCSS‐068M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSS‐068M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSS‐068M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSS‐073M‐0001‐SO Antimony 2.9 0.55 0.16 mg/kg J+ C 
SCSS‐073M‐0001‐SO Selenium 2.4 0.86 0.14 mg/kg J+ C 
SCSS‐073M‐0001‐SO Sodium 101 13 4.1 mg/kg J C 
SCSS‐073M‐0001‐SO Thallium 0.082 0.29 0.082 mg/kg U B 
SCSS‐073M‐0001‐SO 4‐Nitrophenol 410 1000 410 ug/kg UJ C 
SCSS‐073M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 0.2 mg/kg R D 
SCSS‐073M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg R D 
SCSS‐073M‐0001‐SO Nitrobenzene 0.04 0.44 0.04 mg/kg R D 
SCSS‐076M‐0001‐SO Selenium 2.2 0.86 0.14 mg/kg J‐ C 
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Sample Analyte Result LOQ DL Units Qualifier Code 
SCSS‐076M‐0001‐SO Sodium 68.1 13 4.1 mg/kg J C 
SCSS‐076M‐0001‐SO Thallium 0.73 0.29 0.082 mg/kg J‐ B 
SCSS‐076M‐0001‐SO Mercury 0.049 0.0081 0.0025 mg/kg J‐ C 
SCSS‐076M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 0.07 mg/kg UJ C 
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ODA1 Field Duplicate Comparison 

Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐059M‐0203‐SO Aluminum 13300 0.6 mg/kg DA1SB‐081M‐0203‐SO 4960 0.6 91 N/A 
DA1SB‐059M‐0203‐SO Antimony 1.7 1.4 mg/kg DA1SB‐081M‐0203‐SO 0.4 1.4 U N/A Yes 
DA1SB‐059M‐0203‐SO Arsenic 12.1 2.3 mg/kg DA1SB‐081M‐0203‐SO 14.9 2.3 21 N/A 
DA1SB‐059M‐0203‐SO Barium 71.4 0.14 mg/kg DA1SB‐081M‐0203‐SO 29.4 0.14 83 N/A 
DA1SB‐059M‐0203‐SO Beryllium 0.48 0.06 mg/kg DA1SB‐081M‐0203‐SO 0.17 0.06 N/A No 
DA1SB‐059M‐0203‐SO Cadmium 0.03 0.11 mg/kg U DA1SB‐081M‐0203‐SO 0.03 0.11 U N/A Yes 
DA1SB‐059M‐0203‐SO Calcium 31100 2.5 mg/kg DA1SB‐081M‐0203‐SO 1130 2.5 186 N/A 
DA1SB‐059M‐0203‐SO Chromium 114 0.32 mg/kg DA1SB‐081M‐0203‐SO 28.7 0.32 120 N/A 
DA1SB‐059M‐0203‐SO Cobalt 11.1 0.25 mg/kg DA1SB‐081M‐0203‐SO 5.8 0.25 63 N/A 
DA1SB‐059M‐0203‐SO Copper 17.6 1 mg/kg DA1SB‐081M‐0203‐SO 19 1 8
DA1SB‐059M‐0203‐SO Iron 31300 5 mg/kg DA1SB‐081M‐0203‐SO 21100 5 39 N/A 

N/A 
N/A 
N/A 
N/A 

Yes 
Yes 

 N/A

 N/A

DA1SB‐059M‐0203‐SO Lead 10.2 0.7 mg/kg DA1SB‐081M‐0203‐SO 11.9 0.7 15 
DA1SB‐059M‐0203‐SO Magnesium 7170 2 mg/kg DA1SB‐081M‐0203‐SO 1900 2 116 
DA1SB‐059M‐0203‐SO Manganese 449 0.25 mg/kg DA1SB‐081M‐0203‐SO 217 0.25 70 
DA1SB‐059M‐0203‐SO Nickel 25.6 0.31 mg/kg DA1SB‐081M‐0203‐SO 15.3 0.31 50 
DA1SB‐059M‐0203‐SO Potassium 502 36 mg/kg DA1SB‐081M‐0203‐SO 507 36 1
DA1SB‐059M‐0203‐SO Selenium 0.35 2.1 mg/kg U DA1SB‐081M‐0203‐SO 0.35 2.1 U N/A 
DA1SB‐059M‐0203‐SO Silver 0.085 0.28 mg/kg U DA1SB‐081M‐0203‐SO 0.085 0.28 U N/A 
DA1SB‐059M‐0203‐SO Sodium 26.9 13 mg/kg DA1SB‐081M‐0203‐SO 30.6 13 N/A Yes 
DA1SB‐059M‐0203‐SO Thallium 2.1 0.7 mg/kg DA1SB‐081M‐0203‐SO 1.1 0.7 N/A No 
DA1SB‐059M‐0203‐SO Vanadium 19.5 0.17 mg/kg DA1SB‐081M‐0203‐SO 11.1 0.17 55 N/A 
DA1SB‐059M‐0203‐SO Zinc 57.5 0.6 mg/kg DA1SB‐081M‐0203‐SO 69.8 0.6 19 N/A 
DA1SB‐059M‐0203‐SO Mercury 0.015 0.0079 mg/kg DA1SB‐081M‐0203‐SO 0.009 0.0079 N/A Yes 
DA1SB‐059M‐0203‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.13 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.079 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.089 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.2 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg U DA1SB‐081M‐0203‐SO 0.07 0.5 U N/A Yes 
DA1SB‐059M‐0203‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.05 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.089 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.089 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.07 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.07 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg U DA1SB‐081M‐0203‐SO 0.07 0.5 U N/A Yes 
DA1SB‐059M‐0203‐SO HMX 0.12 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.12 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO Nitrobenzene 0.04 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.04 0.44 U N/A Yes 
DA1SB‐059M‐0203‐SO Nitroglycerin 0.5 1.5 mg/kg U DA1SB‐081M‐0203‐SO 0.5 1.5 U N/A Yes 
DA1SB‐059M‐0203‐SO PETN 0.5 1.5 mg/kg U DA1SB‐081M‐0203‐SO 0.5 1.5 U N/A Yes 
DA1SB‐059M‐0203‐SO RDX 0.16 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.16 0.44 U N/A Yes 
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DA1SB‐063M‐0202‐SO Cobalt 9.4 0.099 mg/kg J‐ DA1SB‐082M‐0202‐SO 9.5 0.099 1
DA1SB‐063M‐0202‐SO Copper 16.8 0.4 mg/kg J‐ DA1SB‐082M‐0202‐SO 14.9 0.4 12 
DA1SB‐063M‐0202‐SO Iron 31300 2 mg/kg DA1SB‐082M‐0202‐SO 27900 2 11 
DA1SB‐063M‐0202‐SO Lead 5.8 0.28 mg/kg DA1SB‐082M‐0202‐SO 5.1 0.28 13 
DA1SB‐063M‐0202‐SO Magnesium 7180 0.81 mg/kg J‐ DA1SB‐082M‐0202‐SO 6170 0.81 15 
DA1SB‐063M‐0202‐SO Manganese 299 0.1 mg/kg J‐ DA1SB‐082M‐0202‐SO 486 0.1 48 
DA1SB‐063M‐0202‐SO Nickel 22.1 0.12 mg/kg DA1SB‐082M‐0202‐SO 20.8 0.12 6
DA1SB‐063M‐0202‐SO Potassium 1850 36 mg/kg DA1SB‐082M‐0202‐SO 1620 36 13 
DA1SB‐063M‐0202‐SO Selenium 0.53 0.85 mg/kg U DA1SB‐082M‐0202‐SO 0.36 0.85 J N/A 
DA1SB‐063M‐0202‐SO Silver 0.1 0.11 mg/kg U DA1SB‐082M‐0202‐SO 0.034 0.11 U N/A 
DA1SB‐063M‐0202‐SO Sodium 82.7 13 mg/kg J DA1SB‐082M‐0202‐SO 72.5 13 13 N/A 
DA1SB‐063M‐0202‐SO Thallium 2  0.28  mg/kg J‐ DA1SB‐082M‐0202‐SO 1.8 0.28 11 N/A 
DA1SB‐063M‐0202‐SO Vanadium 16.9 0.069 mg/kg DA1SB‐082M‐0202‐SO 14.2 0.069 17 N/A 
DA1SB‐063M‐0202‐SO Zinc 51.1 0.24 mg/kg J‐ DA1SB‐082M‐0202‐SO 45.9 0.24 11 N/A 
DA1SB‐063M‐0202‐SO Mercury 0.01 0.008 mg/kg DA1SB‐082M‐0202‐SO 0.009 0.008 N/A Yes 
DA1SB‐063M‐0202‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.13 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 1,3‐Dinitrobenzene 0.079 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.079 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 2,4,6‐Trinitrotoluene 0.089 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.2 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐082M‐0202‐SO 0.069 0.5 U N/A Yes 
DA1SB‐063M‐0202‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.05 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 2‐Nitrotoluene 0.089 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 3,5‐Dinitroaniline 0.089 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.069 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.069 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐082M‐0202‐SO 0.069 0.5 U N/A Yes 
DA1SB‐063M‐0202‐SO HMX 0.12 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.12 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO Nitrobenzene 0.04 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.04 0.44 U N/A Yes 

 

DA1SB‐063M‐0202‐SO Nitroglycerin 0.5 1.5 mg/kg UJ DA1SB‐082M‐0202‐SO 0.5 1.5 U N/A Yes 
DA1SB‐063M‐0202‐SO Nitroguanidine 0.059 0.16 mg/kg UJ DA1SB‐082M‐0202‐SO 0.06 0.16 U N/A Yes 

Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐059M‐0203‐SO Tetryl 0.09 0.44 mg/kg U DA1SB‐081M‐0203‐SO 0.089 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO Aluminum 13300 0.24 mg/kg J‐ DA1SB‐082M‐0202‐SO 11200 0.24 17 N/A 
DA1SB‐063M‐0202‐SO Antimony 0.16 0.55 mg/kg R DA1SB‐082M‐0202‐SO 0.16 0.55 U N/A N/A 
DA1SB‐063M‐0202‐SO Arsenic 4.5 0.91 mg/kg DA1SB‐082M‐0202‐SO 5.1 0.91 N/A Yes 
DA1SB‐063M‐0202‐SO Barium 56.6 0.055 mg/kg DA1SB‐082M‐0202‐SO 62.7 0.055 10 N/A 
DA1SB‐063M‐0202‐SO Beryllium 0.43 0.024 mg/kg DA1SB‐082M‐0202‐SO 0.37 0.024 15 N/A 
DA1SB‐063M‐0202‐SO Cadmium 0.2 0.2 mg/kg UJ DA1SB‐082M‐0202‐SO 0.012 0.042 U N/A Yes 
DA1SB‐063M‐0202‐SO Calcium 27500 1 mg/kg J‐ DA1SB‐082M‐0202‐SO 23500 1 16 N/A 
DA1SB‐063M‐0202‐SO Chromium 22.6 0.13 mg/kg J‐ DA1SB‐082M‐0202‐SO 17.1 0.13 28 N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
Yes 
Yes 
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ODA1 Field Duplicate Comparison 

Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐063M‐0202‐SO PETN 0.5 1.5 mg/kg UJ DA1SB‐082M‐0202‐SO 0.5 1.5 U N/A Yes 
DA1SB‐063M‐0202‐SO RDX 0.16 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.16 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO Tetryl 0.089 0.44 mg/kg UJ DA1SB‐082M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐063M‐0202‐SO Nitrocellulose 7 100 mg/kg U DA1SB‐082M‐0202‐SO 7 100 U N/A Yes 
DA1SB‐065M‐0202‐SO Aluminum 12900 0.24 mg/kg DA1SB‐083M‐0202‐SO 15900 0.24 21 N/A 
DA1SB‐065M‐0202‐SO Antimony 0.16 0.55 mg/kg U DA1SB‐083M‐0202‐SO 0.16 0.55 U N/A Yes 
DA1SB‐065M‐0202‐SO Arsenic 2.5 0.91 mg/kg DA1SB‐083M‐0202‐SO 4.8 0.91 N/A No 
DA1SB‐065M‐0202‐SO Barium 58.8 0.055 mg/kg DA1SB‐083M‐0202‐SO 72.1 0.055 20 N/A 
DA1SB‐065M‐0202‐SO Beryllium 0.47 0.024 mg/kg DA1SB‐083M‐0202‐SO 0.56 0.024 17 N/A 
DA1SB‐065M‐0202‐SO Cadmium 0.012 0.043 mg/kg U DA1SB‐083M‐0202‐SO 0.012 0.043 U N/A Yes 
DA1SB‐065M‐0202‐SO Calcium 14800 1 mg/kg DA1SB‐083M‐0202‐SO 16100 1 8  N/A
DA1SB‐065M‐0202‐SO Chromium 25.8 0.13 mg/kg DA1SB‐083M‐0202‐SO 29.8 0.13 14 N/A 
DA1SB‐065M‐0202‐SO Cobalt 8.6 0.099 mg/kg DA1SB‐083M‐0202‐SO 11.3 0.099 27 N/A 
DA1SB‐065M‐0202‐SO Copper 13.6 0.41 mg/kg DA1SB‐083M‐0202‐SO 18.1 0.41 28 N/A 
DA1SB‐065M‐0202‐SO Iron 28600 2 mg/kg DA1SB‐083M‐0202‐SO 34400 2 18 N/A 
DA1SB‐065M‐0202‐SO Lead 4.4 0.28 mg/kg DA1SB‐083M‐0202‐SO 6.4 0.28 37 N/A 
DA1SB‐065M‐0202‐SO Magnesium 5070 0.81 mg/kg DA1SB‐083M‐0202‐SO 6040 0.81 17 N/A 
DA1SB‐065M‐0202‐SO Manganese 321 0.1 mg/kg DA1SB‐083M‐0202‐SO 372 0.1 15 N/A 
DA1SB‐065M‐0202‐SO Nickel 19.8 0.12 mg/kg DA1SB‐083M‐0202‐SO 27 0.12 31 N/A 
DA1SB‐065M‐0202‐SO Potassium 2200 36 mg/kg DA1SB‐083M‐0202‐SO 2390 37 8  N/A
DA1SB‐065M‐0202‐SO Selenium 0.56 0.85 mg/kg J DA1SB‐083M‐0202‐SO 0.28 0.85 J N/A Yes 
DA1SB‐065M‐0202‐SO Silver 0.034 0.11 mg/kg U DA1SB‐083M‐0202‐SO 0.035 0.11 U N/A Yes 
DA1SB‐065M‐0202‐SO Sodium 83.3 13 mg/kg DA1SB‐083M‐0202‐SO 87.6 13 5  N/A
DA1SB‐065M‐0202‐SO Thallium 1.8 0.28 mg/kg DA1SB‐083M‐0202‐SO 2.5 0.28 33 N/A 
DA1SB‐065M‐0202‐SO Vanadium 15.7 0.069 mg/kg DA1SB‐083M‐0202‐SO 21.6 0.069 32 N/A 
DA1SB‐065M‐0202‐SO Zinc 42.2 0.24 mg/kg DA1SB‐083M‐0202‐SO 55.8 0.24 28 N/A 
DA1SB‐065M‐0202‐SO Mercury 0.011 0.008 mg/kg DA1SB‐083M‐0202‐SO 0.012 0.008 N/A Yes 
DA1SB‐065M‐0202‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.13 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 1,3‐Dinitrobenzene 0.079 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.079 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 2,4,6‐Trinitrotoluene 0.089 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.2 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 2,6‐Dinitrotoluene 0.069 0.5 mg/kg U DA1SB‐083M‐0202‐SO 0.07 0.5 U N/A Yes 
DA1SB‐065M‐0202‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.05 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 2‐Nitrotoluene 0.089 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 3,5‐Dinitroaniline 0.089 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 3‐Nitrotoluene 0.069 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.07 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 4‐Amino‐2,6‐dinitrotoluene 0.069 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.07 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO 4‐Nitrotoluene 0.069 0.5 mg/kg U DA1SB‐083M‐0202‐SO 0.07 0.5 U N/A Yes 
DA1SB‐065M‐0202‐SO HMX 0.12 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.12 0.44 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐065M‐0202‐SO Nitrobenzene 0.04 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.04 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO Nitroglycerin 0.5 1.5 mg/kg U DA1SB‐083M‐0202‐SO 0.5 1.5 U N/A Yes 
DA1SB‐065M‐0202‐SO PETN 0.5 1.5 mg/kg U DA1SB‐083M‐0202‐SO 0.5 1.5 U N/A Yes 
DA1SB‐065M‐0202‐SO RDX 0.16 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.16 0.44 U N/A Yes 
DA1SB‐065M‐0202‐SO Tetryl 0.089 0.44 mg/kg U DA1SB‐083M‐0202‐SO 0.089 0.44 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,1,1‐Trichloroethane 10 52 ug/kg U DA1SB‐084D‐0201‐SO 11 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,1,2,2‐Tetrachloroethane 6.2 52 ug/kg U DA1SB‐084D‐0201‐SO 6.4 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,1,2‐Trichloroethane 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,1‐Dichloroethane 11 52 ug/kg U DA1SB‐084D‐0201‐SO 12 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,1‐Dichloroethene 17 52 ug/kg U DA1SB‐084D‐0201‐SO 17 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,2‐Dibromoethane 10 52 ug/kg U DA1SB‐084D‐0201‐SO 11 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,2‐Dichloroethane 12 52 ug/kg U DA1SB‐084D‐0201‐SO 13 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 1,2‐Dichloropropane 7.3 52 ug/kg U DA1SB‐084D‐0201‐SO 7.4 53 U N/A Yes 
DA1SB‐068D‐0201‐SO 2‐Butanone 100 520 ug/kg U DA1SB‐084D‐0201‐SO 110 530 U N/A Yes 
DA1SB‐068D‐0201‐SO 2‐Hexanone 70 520 ug/kg R DA1SB‐084D‐0201‐SO 72 530 U N/A N/A 
DA1SB‐068D‐0201‐SO 4‐Methyl‐2‐pentanone 85 520 ug/kg UJ DA1SB‐084D‐0201‐SO 87 530 U N/A Yes 
DA1SB‐068D‐0201‐SO Acetone 65 1000 ug/kg UJ DA1SB‐084D‐0201‐SO 67 1100 U N/A Yes 
DA1SB‐068D‐0201‐SO Benzene 5.2 52 ug/kg U DA1SB‐084D‐0201‐SO 5.3 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Bromochloromethane 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Bromodichloromethane 9.3 52 ug/kg U DA1SB‐084D‐0201‐SO 9.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Bromoform 6.2 52 ug/kg U DA1SB‐084D‐0201‐SO 6.4 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Bromomethane 31 100 ug/kg U DA1SB‐084D‐0201‐SO 32 110 U N/A Yes 
DA1SB‐068D‐0201‐SO Carbon disulfide 16 100 ug/kg U DA1SB‐084D‐0201‐SO 16 110 U N/A Yes 
DA1SB‐068D‐0201‐SO Carbon tetrachloride 11 52 ug/kg U DA1SB‐084D‐0201‐SO 12 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Chlorobenzene 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Chloroethane 20 100 ug/kg R DA1SB‐084D‐0201‐SO 20 110 U N/A N/A 
DA1SB‐068D‐0201‐SO Chloroform 9.3 52 ug/kg U DA1SB‐084D‐0201‐SO 9.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Chloromethane 26 100 ug/kg R DA1SB‐084D‐0201‐SO 26 110 U N/A N/A 
DA1SB‐068D‐0201‐SO cis‐1,2‐Dichloroethene 10 52 ug/kg U DA1SB‐084D‐0201‐SO 11 53 U N/A Yes 
DA1SB‐068D‐0201‐SO cis‐1,3‐Dichloropropene 10 52 ug/kg U DA1SB‐084D‐0201‐SO 11 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Dibromochloromethane 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Ethylbenzene 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO m,p‐Xylenes 19 100 ug/kg UJ DA1SB‐084D‐0201‐SO 19 110 U N/A Yes 
DA1SB‐068D‐0201‐SO Methylene chloride 41 100 ug/kg U DA1SB‐084D‐0201‐SO 42 110 U N/A Yes 
DA1SB‐068D‐0201‐SO o‐Xylene 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Styrene 6.2 52 ug/kg U DA1SB‐084D‐0201‐SO 6.4 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Tetrachloroethene 8.3 52 ug/kg U DA1SB‐084D‐0201‐SO 8.5 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Toluene 7.3 52 ug/kg U DA1SB‐084D‐0201‐SO 7.4 53 U N/A Yes 
DA1SB‐068D‐0201‐SO trans‐1,2‐Dichloroethene 11 52 ug/kg U DA1SB‐084D‐0201‐SO 12 53 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐068D‐0201‐SO trans‐1,3‐Dichloropropene 7.3 100 ug/kg U DA1SB‐084D‐0201‐SO 7.4 110 U N/A Yes 
DA1SB‐068D‐0201‐SO Trichloroethene 10 52 ug/kg U DA1SB‐084D‐0201‐SO 11 53 U N/A Yes 
DA1SB‐068D‐0201‐SO Vinyl chloride 15 52 ug/kg U DA1SB‐084D‐0201‐SO 15 53 U N/A Yes 
DA1SB‐068M‐0201‐SO Aluminum 10900 0.24 mg/kg J‐ DA1SB‐084M‐0201‐SO 9830 0.24 10 N/A 
DA1SB‐068M‐0201‐SO Antimony 0.49 0.55 mg/kg J‐ DA1SB‐084M‐0201‐SO 0.16 0.55 U N/A Yes 
DA1SB‐068M‐0201‐SO Arsenic 5.4 0.91 mg/kg J‐ DA1SB‐084M‐0201‐SO 11.6 0.91 73 N/A 
DA1SB‐068M‐0201‐SO Barium 47.6 0.055 mg/kg J‐ DA1SB‐084M‐0201‐SO 43.4 0.055 9  N/A
DA1SB‐068M‐0201‐SO Beryllium 0.42 0.024 mg/kg DA1SB‐084M‐0201‐SO 0.38 0.024 10 N/A 
DA1SB‐068M‐0201‐SO Cadmium 0.096 0.043 mg/kg J‐ DA1SB‐084M‐0201‐SO 0.016 0.043 J N/A No 
DA1SB‐068M‐0201‐SO Calcium 420 1 mg/kg J‐ DA1SB‐084M‐0201‐SO 438 1 4  N/A
DA1SB‐068M‐0201‐SO Chromium 49.1 0.13 mg/kg J‐ DA1SB‐084M‐0201‐SO 13.1 0.13 116 N/A 
DA1SB‐068M‐0201‐SO Cobalt 8 0.099 mg/kg J‐ DA1SB‐084M‐0201‐SO 7.8 0.099 3  N/A
DA1SB‐068M‐0201‐SO Copper 21.2 0.4 mg/kg J‐ DA1SB‐084M‐0201‐SO 19.7 0.41 7  N/A
DA1SB‐068M‐0201‐SO Iron 24600 2 mg/kg DA1SB‐084M‐0201‐SO 26500 2 7  N/A
DA1SB‐068M‐0201‐SO Lead 24.5 0.28 mg/kg J‐ DA1SB‐084M‐0201‐SO 11.1 0.28 75 N/A 
DA1SB‐068M‐0201‐SO Magnesium 2590 0.81 mg/kg J‐ DA1SB‐084M‐0201‐SO 2720 0.81 5  N/A
DA1SB‐068M‐0201‐SO Manganese 293 0.1 mg/kg J‐ DA1SB‐084M‐0201‐SO 343 0.1 16 N/A 
DA1SB‐068M‐0201‐SO Nickel 15.9 0.12 mg/kg J‐ DA1SB‐084M‐0201‐SO 15.2 0.12 5  N/A
DA1SB‐068M‐0201‐SO Potassium 1000 36 mg/kg J‐ DA1SB‐084M‐0201‐SO 527 36 62 N/A 
DA1SB‐068M‐0201‐SO Selenium 0.23 0.85 mg/kg J‐ DA1SB‐084M‐0201‐SO 0.63 0.85 J N/A Yes 
DA1SB‐068M‐0201‐SO Silver 0.1 0.11 mg/kg UJ DA1SB‐084M‐0201‐SO 0.034 0.11 U N/A Yes 
DA1SB‐068M‐0201‐SO Sodium 45.3 13 mg/kg J‐ DA1SB‐084M‐0201‐SO 20 13 N/A No 
DA1SB‐068M‐0201‐SO Thallium 1.5 0.28 mg/kg J‐ DA1SB‐084M‐0201‐SO 1.3 0.28 N/A Yes 
DA1SB‐068M‐0201‐SO Vanadium 15.2 0.069 mg/kg J‐ DA1SB‐084M‐0201‐SO 13.9 0.069 9  N/A
DA1SB‐068M‐0201‐SO Zinc 51.6 0.24 mg/kg J‐ DA1SB‐084M‐0201‐SO 48.6 0.24 6  N/A
DA1SB‐068M‐0201‐SO Mercury 0.019 0.008 mg/kg J‐ DA1SB‐084M‐0201‐SO 0.022 0.008 N/A Yes 
DA1SB‐068M‐0201‐SO 4,4'‐DDD 0.3 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.31 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO 4,4'‐DDE 0.3 4 ug/kg U DA1SB‐084M‐0201‐SO 0.31 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO 4,4'‐DDT 0.5 2.4 ug/kg J DA1SB‐084M‐0201‐SO 0.61 2.4 J N/A Yes 
DA1SB‐068M‐0201‐SO Aldrin 0.5 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.51 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO alpha‐BHC 0.61 4 ug/kg U DA1SB‐084M‐0201‐SO 0.61 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO alpha‐Chlordane 0.3 4 ug/kg U DA1SB‐084M‐0201‐SO 0.31 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO beta‐BHC 0.61 4 ug/kg U DA1SB‐084M‐0201‐SO 0.61 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO Chlordane (Technical) 4  76  ug/kg U DA1SB‐084M‐0201‐SO 4.1 76 U N/A Yes 
DA1SB‐068M‐0201‐SO delta‐BHC 0.3 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.31 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Dieldrin 0.3 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.31 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Endosulfan I 0.71 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.71 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Endosulfan II 0.91 2.4 ug/kg J DA1SB‐084M‐0201‐SO 0.31 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Endosulfan sulfate 0.91 4 ug/kg U DA1SB‐084M‐0201‐SO 0.92 4.1 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐068M‐0201‐SO Endrin 0.4 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.41 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Endrin aldehyde 1.1 4 ug/kg U DA1SB‐084M‐0201‐SO 1.1 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO Endrin ketone 0.81 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.81 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO GAMMA‐BHC 0.5 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.51 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO gamma‐Chlordane 0.3 4 ug/kg U DA1SB‐084M‐0201‐SO 1.5 4.1 J N/A Yes 
DA1SB‐068M‐0201‐SO Heptachlor 7.3 2.4 ug/kg DA1SB‐084M‐0201‐SO 5.8 2.4 N/A Yes 
DA1SB‐068M‐0201‐SO Heptachlor epoxide 0.61 4 ug/kg J DA1SB‐084M‐0201‐SO 0.51 4.1 U N/A Yes 
DA1SB‐068M‐0201‐SO Methoxychlor 0.71 2.4 ug/kg U DA1SB‐084M‐0201‐SO 0.71 2.4 U N/A Yes 
DA1SB‐068M‐0201‐SO Toxaphene 5  50  ug/kg U DA1SB‐084M‐0201‐SO 5.1 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1016 10 51 ug/kg U DA1SB‐084M‐0201‐SO 10 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1221 20 51 ug/kg U DA1SB‐084M‐0201‐SO 20 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1232 27 51 ug/kg U DA1SB‐084M‐0201‐SO 27 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1242 29 51 ug/kg U DA1SB‐084M‐0201‐SO 30 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1248 29 51 ug/kg U DA1SB‐084M‐0201‐SO 30 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1254 23 51 ug/kg U DA1SB‐084M‐0201‐SO 23 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1260 12 51 ug/kg U DA1SB‐084M‐0201‐SO 12 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1262 21 51 ug/kg U DA1SB‐084M‐0201‐SO 21 51 U N/A Yes 
DA1SB‐068M‐0201‐SO Aroclor 1268 28 51 ug/kg U DA1SB‐084M‐0201‐SO 29 51 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,2,4‐Trichlorobenzene 21 400 ug/kg UJ DA1SB‐084M‐0201‐SO 21 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,2‐Dichlorobenzene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,3‐Dichlorobenzene 20 400 ug/kg UJ DA1SB‐084M‐0201‐SO 20 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,4‐Dichlorobenzene 19 400 ug/kg UJ DA1SB‐084M‐0201‐SO 19 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4,5‐Trichlorophenol 130 500 ug/kg UJ DA1SB‐084M‐0201‐SO 130 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4,6‐Trichlorophenol 130 500 ug/kg UJ DA1SB‐084M‐0201‐SO 130 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4‐Dichlorophenol 120 500 ug/kg UJ DA1SB‐084M‐0201‐SO 120 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4‐Dimethylphenol 100 400 ug/kg UJ DA1SB‐084M‐0201‐SO 100 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrophenol 700 2000 ug/kg UJ DA1SB‐084M‐0201‐SO 700 2000 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrotoluene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,6‐Dinitrotoluene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Chloronaphthalene 23 400 ug/kg UJ DA1SB‐084M‐0201‐SO 23 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Chlorophenol 340 500 ug/kg UJ DA1SB‐084M‐0201‐SO 340 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 270 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Methylnaphthalene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Methylphenol 420 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 420 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Nitroaniline 23 400 ug/kg UJ DA1SB‐084M‐0201‐SO 23 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Nitrophenol 280 500 ug/kg UJ DA1SB‐084M‐0201‐SO 280 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 3,3'‐Dichlorobenzidine 150 500 ug/kg UJ DA1SB‐084M‐0201‐SO 150 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 3‐Nitroaniline 22 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 22 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Bromophenyl phenyl ether 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐068M‐0201‐SO 4‐Chloro‐3‐methylphenol 380 500 ug/kg UJ DA1SB‐084M‐0201‐SO 380 510 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Chloroaniline 39 400 ug/kg UJ DA1SB‐084M‐0201‐SO 39 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Chlorophenyl phenyl ether 26 400 ug/kg UJ DA1SB‐084M‐0201‐SO 26 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Methylphenol 660 2000 ug/kg UJ DA1SB‐084M‐0201‐SO 660 2000 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Nitroaniline 30 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 30 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Nitrophenol 400 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 400 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO Acenaphthene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Acenaphthylene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Anthracene 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzo(a)anthracene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzo(a)pyrene 23 400 ug/kg UJ DA1SB‐084M‐0201‐SO 23 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzo(b)fluoranthene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzo(g,h,i)perylene 22 400 ug/kg UJ DA1SB‐084M‐0201‐SO 22 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzo(k)fluoranthene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzoic acid 290 990 ug/kg UJ DA1SB‐084M‐0201‐SO 290 990 U N/A Yes 
DA1SB‐068M‐0201‐SO Benzyl alcohol 84 1000 ug/kg R DA1SB‐084M‐0201‐SO 84 1000 U N/A N/A 
DA1SB‐068M‐0201‐SO Bis(2‐chloroethoxy)methane 23 400 ug/kg UJ DA1SB‐084M‐0201‐SO 23 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Bis(2‐chloroethyl) ether 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Bis(2‐chloroisopropyl) ether 30 400 ug/kg UJ DA1SB‐084M‐0201‐SO 30 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Bis(2‐ethylhexyl) phthalate 88 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 110 1000 J N/A Yes 
DA1SB‐068M‐0201‐SO Butylbenzyl phthalate 74 400 ug/kg UJ DA1SB‐084M‐0201‐SO 74 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Carbazole 28 400 ug/kg UJ DA1SB‐084M‐0201‐SO 28 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Chrysene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Dibenzo(a,h)anthracene 22 400 ug/kg UJ DA1SB‐084M‐0201‐SO 22 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Dibenzofuran 24 400 ug/kg UJ DA1SB‐084M‐0201‐SO 24 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Diethyl phthalate 65 400 ug/kg UJ DA1SB‐084M‐0201‐SO 65 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Dimethyl phthalate 64 400 ug/kg UJ DA1SB‐084M‐0201‐SO 64 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Di‐n‐butyl phthalate 85 400 ug/kg J‐ DA1SB‐084M‐0201‐SO 80 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Di‐n‐octyl phthalate 60 400 ug/kg UJ DA1SB‐084M‐0201‐SO 60 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Fluoranthene 26 400 ug/kg UJ DA1SB‐084M‐0201‐SO 26 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Fluorene 25 400 ug/kg UJ DA1SB‐084M‐0201‐SO 25 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Hexachlorobenzene 28 400 ug/kg UJ DA1SB‐084M‐0201‐SO 28 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Hexachlorobutadiene 63 400 ug/kg UJ DA1SB‐084M‐0201‐SO 63 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Hexachlorocyclopentadiene 52 400 ug/kg R DA1SB‐084M‐0201‐SO 53 400 U N/A N/A 
DA1SB‐068M‐0201‐SO Hexachloroethane 33 400 ug/kg UJ DA1SB‐084M‐0201‐SO 33 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Indeno(1,2,3‐cd)pyrene 23 400 ug/kg UJ DA1SB‐084M‐0201‐SO 23 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Isophorone 50 400 ug/kg UJ DA1SB‐084M‐0201‐SO 74 400 J N/A Yes 
DA1SB‐068M‐0201‐SO Naphthalene 21 400 ug/kg UJ DA1SB‐084M‐0201‐SO 21 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Nitrobenzene 60 400 ug/kg R DA1SB‐084M‐0201‐SO 60 400 U N/A N/A 
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DA1SB‐068M‐0201‐SO N‐Nitroso‐di‐n‐propylamine 71 400 ug/kg UJ DA1SB‐084M‐0201‐SO 71 400 U N/A Yes 
DA1SB‐068M‐0201‐SO N‐Nitrosodiphenylamine 50 810 ug/kg UJ DA1SB‐084M‐0201‐SO 51 810 U N/A Yes 
DA1SB‐068M‐0201‐SO Pentachlorophenol 240 1000 ug/kg UJ DA1SB‐084M‐0201‐SO 240 1000 U N/A Yes 
DA1SB‐068M‐0201‐SO Phenanthrene 26 400 ug/kg UJ DA1SB‐084M‐0201‐SO 26 400 U N/A Yes 
DA1SB‐068M‐0201‐SO Phenol 160 500 ug/kg UJ DA1SB‐084M‐0201‐SO 160 510 U N/A Yes 
DA1SB‐068M‐0201‐SO Pyrene 26 400 ug/kg UJ DA1SB‐084M‐0201‐SO 26 400 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.13 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.08 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R DA1SB‐084M‐0201‐SO 0.2 0.44 U N/A N/A 
DA1SB‐068M‐0201‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R DA1SB‐084M‐0201‐SO 0.07 0.5 U N/A N/A 
DA1SB‐068M‐0201‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.05 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 2‐Nitrotoluene 0.091 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 3,5‐Dinitroaniline 0.091 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.07 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.07 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐084M‐0201‐SO 0.07 0.5 U N/A Yes 
DA1SB‐068M‐0201‐SO HMX 0.12 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.12 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO Nitrobenzene 0.04 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.04 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO Nitroglycerin 0.5 1.5 mg/kg UJ DA1SB‐084M‐0201‐SO 0.5 1.5 U N/A Yes 
DA1SB‐068M‐0201‐SO Nitroguanidine 0.06 0.16 mg/kg UJ DA1SB‐084M‐0201‐SO 0.059 0.16 U N/A Yes 
DA1SB‐068M‐0201‐SO PETN 0.5 1.5 mg/kg UJ DA1SB‐084M‐0201‐SO 0.5 1.5 U N/A Yes 
DA1SB‐068M‐0201‐SO RDX 0.16 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.16 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO Tetryl 0.091 0.44 mg/kg UJ DA1SB‐084M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SB‐068M‐0201‐SO Cyanide 0.4 0.38 mg/kg DA1SB‐084M‐0201‐SO 0.11 0.39 U N/A Yes 
DA1SB‐068M‐0201‐SO Nitrocellulose 7 100 mg/kg U DA1SB‐084M‐0201‐SO 7 23 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,1,1‐Trichloroethane 9.9 50 ug/kg U DA1SB‐085D‐0204‐SO 10 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,1,2,2‐Tetrachloroethane 6  50  ug/kg U DA1SB‐085D‐0204‐SO 6.3 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,1,2‐Trichloroethane 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,1‐Dichloroethane 11 50 ug/kg U DA1SB‐085D‐0204‐SO 11 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,1‐Dichloroethene 16 50 ug/kg U DA1SB‐085D‐0204‐SO 17 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,2‐Dibromoethane 9.9 50 ug/kg U DA1SB‐085D‐0204‐SO 10 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,2‐Dichloroethane 12 50 ug/kg U DA1SB‐085D‐0204‐SO 13 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 1,2‐Dichloropropane 7  50  ug/kg U DA1SB‐085D‐0204‐SO 7.3 52 U N/A Yes 
DA1SB‐070D‐0203‐SO 2‐Butanone 99 500 ug/kg U DA1SB‐085D‐0204‐SO 100 520 U N/A Yes 
DA1SB‐070D‐0203‐SO 2‐Hexanone 68 500 ug/kg U DA1SB‐085D‐0204‐SO 71 520 U N/A Yes 
DA1SB‐070D‐0203‐SO 4‐Methyl‐2‐pentanone 82 500 ug/kg U DA1SB‐085D‐0204‐SO 86 520 U N/A Yes 
DA1SB‐070D‐0203‐SO Acetone 63 990 ug/kg U DA1SB‐085D‐0204‐SO 66 1000 U N/A Yes 
DA1SB‐070D‐0203‐SO Benzene 5  50  ug/kg U DA1SB‐085D‐0204‐SO 5.2 52 U N/A Yes 
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DA1SB‐070D‐0203‐SO Bromochloromethane 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Bromodichloromethane 8.9 50 ug/kg U DA1SB‐085D‐0204‐SO 9.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Bromoform 6  50  ug/kg U DA1SB‐085D‐0204‐SO 6.3 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Bromomethane 30 99 ug/kg U DA1SB‐085D‐0204‐SO 31 100 U N/A Yes 
DA1SB‐070D‐0203‐SO Carbon disulfide 15 99 ug/kg U DA1SB‐085D‐0204‐SO 16 100 U N/A Yes 
DA1SB‐070D‐0203‐SO Carbon tetrachloride 11 50 ug/kg U DA1SB‐085D‐0204‐SO 11 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Chlorobenzene 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Chloroethane 19 99 ug/kg U DA1SB‐085D‐0204‐SO 20 100 U N/A Yes 
DA1SB‐070D‐0203‐SO Chloroform 8.9 50 ug/kg U DA1SB‐085D‐0204‐SO 9.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Chloromethane 25 99 ug/kg U DA1SB‐085D‐0204‐SO 26 100 U N/A Yes 
DA1SB‐070D‐0203‐SO cis‐1,2‐Dichloroethene 9.9 50 ug/kg U DA1SB‐085D‐0204‐SO 10 52 U N/A Yes 
DA1SB‐070D‐0203‐SO cis‐1,3‐Dichloropropene 9.9 50 ug/kg U DA1SB‐085D‐0204‐SO 10 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Dibromochloromethane 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Ethylbenzene 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO m,p‐Xylenes 18 99 ug/kg U DA1SB‐085D‐0204‐SO 19 100 U N/A Yes 
DA1SB‐070D‐0203‐SO Methylene chloride 40 99 ug/kg U DA1SB‐085D‐0204‐SO 42 100 U N/A Yes 
DA1SB‐070D‐0203‐SO o‐Xylene 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Styrene 6  50  ug/kg U DA1SB‐085D‐0204‐SO 6.3 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Tetrachloroethene 8  50  ug/kg U DA1SB‐085D‐0204‐SO 8.4 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Toluene 7  50  ug/kg U DA1SB‐085D‐0204‐SO 7.3 52 U N/A Yes 
DA1SB‐070D‐0203‐SO trans‐1,2‐Dichloroethene 11 50 ug/kg U DA1SB‐085D‐0204‐SO 11 52 U N/A Yes 
DA1SB‐070D‐0203‐SO trans‐1,3‐Dichloropropene 7  99  ug/kg U DA1SB‐085D‐0204‐SO 7.3 100 U N/A Yes 
DA1SB‐070D‐0203‐SO Trichloroethene 9.9 50 ug/kg U DA1SB‐085D‐0204‐SO 10 52 U N/A Yes 
DA1SB‐070D‐0203‐SO Vinyl chloride 14 50 ug/kg U DA1SB‐085D‐0204‐SO 15 52 U N/A Yes 
DA1SB‐070M‐0204‐SO Aluminum 12900 0.24 mg/kg J‐ DA1SB‐085M‐0204‐SO 12900 0.24 0  N/A
DA1SB‐070M‐0204‐SO Antimony 0.57 0.55 mg/kg J‐ DA1SB‐085M‐0204‐SO 0.66 0.55 N/A Yes 
DA1SB‐070M‐0204‐SO Arsenic 10.2 0.91 mg/kg J‐ DA1SB‐085M‐0204‐SO 9.8 0.91 4  N/A
DA1SB‐070M‐0204‐SO Barium 62.9 0.055 mg/kg J‐ DA1SB‐085M‐0204‐SO 64.4 0.055 2  N/A
DA1SB‐070M‐0204‐SO Beryllium 0.46 0.024 mg/kg DA1SB‐085M‐0204‐SO 0.46 0.024 0  N/A
DA1SB‐070M‐0204‐SO Cadmium 0.08 0.08 mg/kg UJ DA1SB‐085M‐0204‐SO 0.012 0.043 U N/A Yes 
DA1SB‐070M‐0204‐SO Calcium 30200 1 mg/kg J‐ DA1SB‐085M‐0204‐SO 30700 1 2  N/A
DA1SB‐070M‐0204‐SO Chromium 58.3 0.13 mg/kg J‐ DA1SB‐085M‐0204‐SO 74 0.13 24 N/A 
DA1SB‐070M‐0204‐SO Cobalt 9.8 0.099 mg/kg J‐ DA1SB‐085M‐0204‐SO 9.3 0.099 5  N/A
DA1SB‐070M‐0204‐SO Copper 17.3 0.41 mg/kg J‐ DA1SB‐085M‐0204‐SO 16.1 0.41 7  N/A
DA1SB‐070M‐0204‐SO Iron 29000 2 mg/kg DA1SB‐085M‐0204‐SO 29100 2 0  N/A
DA1SB‐070M‐0204‐SO Lead 10.9 0.28 mg/kg J‐ DA1SB‐085M‐0204‐SO 11.2 0.28 3  N/A
DA1SB‐070M‐0204‐SO Magnesium 8010 0.81 mg/kg J‐ DA1SB‐085M‐0204‐SO 7910 0.81 1  N/A
DA1SB‐070M‐0204‐SO Manganese 311 0.1 mg/kg J‐ DA1SB‐085M‐0204‐SO 313 0.1 1  N/A
DA1SB‐070M‐0204‐SO Nickel 24.1 0.12 mg/kg J‐ DA1SB‐085M‐0204‐SO 23 0.12 5  N/A
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DA1SB‐070M‐0204‐SO Potassium 1860 37 mg/kg J‐ DA1SB‐085M‐0204‐SO 1950 37 5  N/A  
DA1SB‐070M‐0204‐SO Selenium 0.43 0.85 mg/kg J‐ DA1SB‐085M‐0204‐SO 0.71 0.85 J N/A Yes 
DA1SB‐070M‐0204‐SO Silver 0.034 0.11 mg/kg UJ DA1SB‐085M‐0204‐SO 0.034 0.11 U N/A Yes 
DA1SB‐070M‐0204‐SO Sodium 78.9 13 mg/kg J‐ DA1SB‐085M‐0204‐SO 78.9 13 0  N/A  
DA1SB‐070M‐0204‐SO Thallium 1.8 0.28 mg/kg J‐ DA1SB‐085M‐0204‐SO 1.8 0.28 0  N/A  
DA1SB‐070M‐0204‐SO Vanadium 18.9 0.069 mg/kg J‐ DA1SB‐085M‐0204‐SO 18.5 0.069 2  N/A  
DA1SB‐070M‐0204‐SO Zinc 51.2 0.24 mg/kg J‐ DA1SB‐085M‐0204‐SO 47.7 0.24 7  N/A  
DA1SB‐070M‐0204‐SO Mercury 0.01 0.008 mg/kg J‐ DA1SB‐085M‐0204‐SO 0.01 0.008 N/A Yes 
DA1SB‐070M‐0204‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.13 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.08 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.09 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.2 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐085M‐0204‐SO 0.07 0.5 U N/A Yes 
DA1SB‐070M‐0204‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.05 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.09 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.09 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.07 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.07 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐085M‐0204‐SO 0.07 0.5 U N/A Yes 
DA1SB‐070M‐0204‐SO HMX 0.12 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.12 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO Nitrobenzene 0.04 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.04 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO Nitroglycerin 0.5 1.5 mg/kg UJ DA1SB‐085M‐0204‐SO 0.5 1.5 U N/A Yes 
DA1SB‐070M‐0204‐SO PETN 0.5 1.5 mg/kg UJ DA1SB‐085M‐0204‐SO 0.5 1.5 U N/A Yes 
DA1SB‐070M‐0204‐SO RDX 0.16 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.16 0.44 U N/A Yes 
DA1SB‐070M‐0204‐SO Tetryl 0.09 0.44 mg/kg UJ DA1SB‐085M‐0204‐SO 0.09 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO Aluminum 6790 0.24 mg/kg J‐ DA1SB‐086M‐0204‐SO 5940 0.24 13 N/A 
DA1SB‐072M‐0204‐SO Antimony 7.6 0.54 mg/kg J‐ DA1SB‐086M‐0204‐SO 5.1 0.54 39 N/A 
DA1SB‐072M‐0204‐SO Arsenic 10.7 0.91 mg/kg J‐ DA1SB‐086M‐0204‐SO 9.8 0.91 9  N/A  
DA1SB‐072M‐0204‐SO Barium 40.2 0.054 mg/kg J‐ DA1SB‐086M‐0204‐SO 35.7 0.054 12 N/A 
DA1SB‐072M‐0204‐SO Beryllium 0.24 0.024 mg/kg J DA1SB‐086M‐0204‐SO 0.25 0.024 4  N/A  
DA1SB‐072M‐0204‐SO Cadmium 0.2 0.2 mg/kg UJ DA1SB‐086M‐0204‐SO 0.012 0.042 U N/A Yes 
DA1SB‐072M‐0204‐SO Calcium 1060 1 mg/kg J‐ DA1SB‐086M‐0204‐SO 790 1 29 N/A 
DA1SB‐072M‐0204‐SO Chromium 589 0.13 mg/kg J‐ DA1SB‐086M‐0204‐SO 384 0.13 42 N/A 
DA1SB‐072M‐0204‐SO Cobalt 5.9 0.099 mg/kg J‐ DA1SB‐086M‐0204‐SO 6.1 0.099 3  N/A  
DA1SB‐072M‐0204‐SO Copper 26.5 0.4 mg/kg J‐ DA1SB‐086M‐0204‐SO 25.7 0.4 3  N/A  
DA1SB‐072M‐0204‐SO Iron 25500 2 mg/kg DA1SB‐086M‐0204‐SO 22500 2 13 N/A 
DA1SB‐072M‐0204‐SO Lead 13.9 0.28 mg/kg J‐ DA1SB‐086M‐0204‐SO 10.5 0.28 28 N/A 
DA1SB‐072M‐0204‐SO Magnesium 1750 0.8 mg/kg J‐ DA1SB‐086M‐0204‐SO 1700 0.8 3  N/A  
DA1SB‐072M‐0204‐SO Manganese 342 0.1 mg/kg J‐ DA1SB‐086M‐0204‐SO 390 0.1 13 N/A 
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ODA1 Field Duplicate Comparison 

Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SB‐072M‐0204‐SO Nickel 16 0.12 mg/kg J‐ DA1SB‐086M‐0204‐SO 16.4 0.12 2  N/A
DA1SB‐072M‐0204‐SO Potassium 1330 36 mg/kg J‐ DA1SB‐086M‐0204‐SO 966 36 32 N/A 
DA1SB‐072M‐0204‐SO Selenium 0.68 0.85 mg/kg J‐ DA1SB‐086M‐0204‐SO 0.45 0.85 J N/A Yes 
DA1SB‐072M‐0204‐SO Silver 0.034 0.11 mg/kg UJ DA1SB‐086M‐0204‐SO 0.034 0.11 U N/A Yes 
DA1SB‐072M‐0204‐SO Sodium 115 13 mg/kg J‐ DA1SB‐086M‐0204‐SO 75.7 13 41 N/A 
DA1SB‐072M‐0204‐SO Thallium 1.3 0.28 mg/kg J‐ DA1SB‐086M‐0204‐SO 1.3 0.28 N/A Yes 
DA1SB‐072M‐0204‐SO Vanadium 13.3 0.068 mg/kg J‐ DA1SB‐086M‐0204‐SO 11.6 0.068 14 N/A 
DA1SB‐072M‐0204‐SO Zinc 63.9 0.24 mg/kg J‐ DA1SB‐086M‐0204‐SO 59.9 0.24 6  N/A
DA1SB‐072M‐0204‐SO Mercury 0.037 0.0079 mg/kg J‐ DA1SB‐086M‐0204‐SO 0.019 0.0079 N/A No 
DA1SB‐072M‐0204‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.13 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.08 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.089 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.2 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐086M‐0204‐SO 0.07 0.5 U N/A Yes 
DA1SB‐072M‐0204‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.05 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.089 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.089 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.07 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.07 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ DA1SB‐086M‐0204‐SO 0.07 0.5 U N/A Yes 
DA1SB‐072M‐0204‐SO HMX 0.12 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.12 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO Nitrobenzene 0.04 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.04 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO Nitroglycerin 0.5 1.5 mg/kg UJ DA1SB‐086M‐0204‐SO 0.5 1.5 U N/A Yes 
DA1SB‐072M‐0204‐SO PETN 0.5 1.5 mg/kg UJ DA1SB‐086M‐0204‐SO 0.5 1.5 U N/A Yes 
DA1SB‐072M‐0204‐SO RDX 0.16 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.16 0.44 U N/A Yes 
DA1SB‐072M‐0204‐SO Tetryl 0.09 0.44 mg/kg UJ DA1SB‐086M‐0204‐SO 0.089 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO Aluminum 10900 0.24 mg/kg J‐ DA1SS‐080M‐0201‐SO 11400 0.25 4  N/A
DA1SS‐050M‐0201‐SO Antimony 1.2 0.55 mg/kg J‐ DA1SS‐080M‐0201‐SO 0.16 0.55 U N/A No 
DA1SS‐050M‐0201‐SO Arsenic 9.1 0.92 mg/kg J‐ DA1SS‐080M‐0201‐SO 8.9 0.92 2  N/A
DA1SS‐050M‐0201‐SO Barium 78.8 0.055 mg/kg J‐ DA1SS‐080M‐0201‐SO 107 0.055 30 N/A 
DA1SS‐050M‐0201‐SO Beryllium 0.38 0.024 mg/kg DA1SS‐080M‐0201‐SO 0.4 0.025 5  N/A
DA1SS‐050M‐0201‐SO Cadmium 2.6 0.043 mg/kg J‐ DA1SS‐080M‐0201‐SO 3 0.043 14 N/A 
DA1SS‐050M‐0201‐SO Calcium 2500 1 mg/kg J‐ DA1SS‐080M‐0201‐SO 2260 1 10 N/A 
DA1SS‐050M‐0201‐SO Chromium 110 0.13 mg/kg J‐ DA1SS‐080M‐0201‐SO 43 0.13 88 N/A 
DA1SS‐050M‐0201‐SO Cobalt 7.6 0.1 mg/kg J‐ DA1SS‐080M‐0201‐SO 8.4 0.1 10 N/A 
DA1SS‐050M‐0201‐SO Copper 188 0.41 mg/kg J‐ DA1SS‐080M‐0201‐SO 150 0.41 22 N/A 
DA1SS‐050M‐0201‐SO Iron 23700 2 mg/kg DA1SS‐080M‐0201‐SO 24300 2 3  N/A
DA1SS‐050M‐0201‐SO Lead 23.4 0.28 mg/kg J‐ DA1SS‐080M‐0201‐SO 25.3 0.29 8  N/A
DA1SS‐050M‐0201‐SO Magnesium 2860 0.81 mg/kg J‐ DA1SS‐080M‐0201‐SO 2890 0.82 1  N/A
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ODA1 Field Duplicate Comparison 

Sample Analyte Result LOQ Units Qualifier Sample Result LOQ Qualifier RPD W/In LOQ 
DA1SS‐050M‐0201‐SO Manganese 407 0.1 mg/kg J‐ DA1SS‐080M‐0201‐SO 456 0.1 11 N/A 
DA1SS‐050M‐0201‐SO Nickel 18.4 0.12 mg/kg J‐ DA1SS‐080M‐0201‐SO 18 0.12 2  N/A
DA1SS‐050M‐0201‐SO Potassium 814 37 mg/kg J‐ DA1SS‐080M‐0201‐SO 729 37 11 N/A 
DA1SS‐050M‐0201‐SO Selenium 0.75 0.85 mg/kg J‐ DA1SS‐080M‐0201‐SO 0.62 0.86 J N/A Yes 
DA1SS‐050M‐0201‐SO Silver 0.035 0.11 mg/kg UJ DA1SS‐080M‐0201‐SO 0.035 0.11 U N/A Yes 
DA1SS‐050M‐0201‐SO Sodium 31.8 13 mg/kg J‐ DA1SS‐080M‐0201‐SO 26.8 13 N/A Yes 
DA1SS‐050M‐0201‐SO Thallium 1.6 0.28 mg/kg J‐ DA1SS‐080M‐0201‐SO 1.5 0.29 6  N/A
DA1SS‐050M‐0201‐SO Vanadium 16.1 0.069 mg/kg J‐ DA1SS‐080M‐0201‐SO 16 0.07 1  N/A
DA1SS‐050M‐0201‐SO Zinc 191 0.24 mg/kg J‐ DA1SS‐080M‐0201‐SO 187 0.25 2  N/A
DA1SS‐050M‐0201‐SO Hexavalent Chromium 1.9 6.5 mg/kg U DA1SS‐080M‐0201‐SO 1.9 6.5 U N/A Yes 
DA1SS‐050M‐0201‐SO Mercury 0.037 0.008 mg/kg J‐ DA1SS‐080M‐0201‐SO 0.037 0.0081 N/A Yes 
DA1SS‐050M‐0201‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.13 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.08 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.2 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg UJ DA1SS‐080M‐0201‐SO 0.07 0.5 U N/A Yes 
DA1SS‐050M‐0201‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.05 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.09 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.07 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.07 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ DA1SS‐080M‐0201‐SO 0.07 0.5 U N/A Yes 
DA1SS‐050M‐0201‐SO HMX 0.12 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.12 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO Nitrobenzene 0.04 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.04 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO Nitroglycerin 0.5 1.5 mg/kg UJ DA1SS‐080M‐0201‐SO 0.5 1.5 U N/A Yes 
DA1SS‐050M‐0201‐SO PETN 0.5 1.5 mg/kg UJ DA1SS‐080M‐0201‐SO 0.5 1.5 U N/A Yes 
DA1SS‐050M‐0201‐SO RDX 0.16 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.16 0.44 U N/A Yes 
DA1SS‐050M‐0201‐SO Tetryl 0.09 0.44 mg/kg UJ DA1SS‐080M‐0201‐SO 0.09 0.44 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐037D‐0001‐SO 1,1,1‐Trichloroethane 14 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 12 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,1,2,2‐Tetrachloroethane 8.3 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 6.9 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,1,2‐Trichloroethane 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,1‐Dichloroethane 15 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 13 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,1‐Dichloroethene 22 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 19 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,2‐Dibromoethane 14 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 12 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,2‐Dichloroethane 17 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 14 58 U N/A Yes 
SCSB‐037D‐0001‐SO 1,2‐Dichloropropane 9.7 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 8.1 58 U N/A Yes 
SCSB‐037D‐0001‐SO 2‐Butanone 140 700 ug/kg U 8260 SCSB‐080D‐0001‐SO 120 580 U N/A Yes 
SCSB‐037D‐0001‐SO 2‐Hexanone 95 700 ug/kg U 8260 SCSB‐080D‐0001‐SO 79 580 U N/A Yes 
SCSB‐037D‐0001‐SO 4‐Methyl‐2‐pentanone 110 700 ug/kg U 8260 SCSB‐080D‐0001‐SO 95 580 U N/A Yes 
SCSB‐037D‐0001‐SO Acetone 88 1400 ug/kg U 8260 SCSB‐080D‐0001‐SO 73 1200 U N/A Yes 
SCSB‐037D‐0001‐SO Benzene 7 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 5.8 58 U N/A Yes 
SCSB‐037D‐0001‐SO Bromochloromethane 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO Bromodichloromethane 13 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 10 58 U N/A Yes 
SCSB‐037D‐0001‐SO Bromoform 8.3 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 6.9 58 U N/A Yes 
SCSB‐037D‐0001‐SO Bromomethane 42 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 35 120 U N/A Yes 
SCSB‐037D‐0001‐SO Carbon disulfide 21 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 17 120 U N/A Yes 
SCSB‐037D‐0001‐SO Carbon tetrachloride 15 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 13 58 U N/A Yes 
SCSB‐037D‐0001‐SO Chlorobenzene 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO Chloroethane 26 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 22 120 U N/A Yes 
SCSB‐037D‐0001‐SO Chloroform 13 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 10 58 U N/A Yes 
SCSB‐037D‐0001‐SO Chloromethane 35 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 29 120 U N/A Yes 
SCSB‐037D‐0001‐SO cis‐1,2‐Dichloroethene 14 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 12 58 U N/A Yes 
SCSB‐037D‐0001‐SO cis‐1,3‐Dichloropropene 14 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 12 58 U N/A Yes 
SCSB‐037D‐0001‐SO Dibromochloromethane 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO Ethylbenzene 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO m,p‐Xylenes 25 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 21 120 U N/A Yes 
SCSB‐037D‐0001‐SO Methylene chloride 56 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 46 120 U N/A Yes 
SCSB‐037D‐0001‐SO o‐Xylene 13 70 ug/kg J 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO Styrene 8.3 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 6.9 58 U N/A Yes 
SCSB‐037D‐0001‐SO Tetrachloroethene 11 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 9.3 58 U N/A Yes 
SCSB‐037D‐0001‐SO Toluene 12 70 ug/kg J 8260 SCSB‐080D‐0001‐SO 8.1 58 U N/A Yes 
SCSB‐037D‐0001‐SO trans‐1,2‐Dichloroethene 15 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 13 58 U N/A Yes 
SCSB‐037D‐0001‐SO trans‐1,3‐Dichloropropene 9.7 140 ug/kg U 8260 SCSB‐080D‐0001‐SO 8.1 120 U N/A Yes 
SCSB‐037D‐0001‐SO Trichloroethene 14 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 12 58 U N/A Yes 
SCSB‐037D‐0001‐SO Vinyl chloride 19 70 ug/kg U 8260 SCSB‐080D‐0001‐SO 16 58 U N/A Yes 
SCSB‐037M‐0001‐SO Aluminum 14800 0.49 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 14100 0.49 5  N/A

Sand Creek Field Duplicate Comparisons 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐037M‐0001‐SO Antimony 0.93 1.1 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 0.67 1.1 J N/A Yes 
SCSB‐037M‐0001‐SO Arsenic 182 1.8 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 214 1.8 16 N/A 
SCSB‐037M‐0001‐SO Barium 932 0.11 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 1050 0.11 12 N/A 
SCSB‐037M‐0001‐SO Beryllium 3.9 0.049 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 3.8 0.049 3  N/A
SCSB‐037M‐0001‐SO Cadmium 1.6 0.085 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 2.1 0.085 27 N/A 
SCSB‐037M‐0001‐SO Calcium 13900 2 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 16700 2 18 N/A 
SCSB‐037M‐0001‐SO Chromium 112 0.26 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 66 0.26 52 N/A 
SCSB‐037M‐0001‐SO Cobalt 9 0.2 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 8.5 0.2 6  N/A
SCSB‐037M‐0001‐SO Copper 95.7 0.81 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 118 0.81 21 N/A 
SCSB‐037M‐0001‐SO Iron 41500 4.1 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 38900 4.1 6  N/A
SCSB‐037M‐0001‐SO Lead 325 0.57 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 400 0.57 21 N/A 
SCSB‐037M‐0001‐SO Magnesium 3050 1.6 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 3270 1.6 7  N/A
SCSB‐037M‐0001‐SO Manganese 743 0.2 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 770 0.2 4  N/A
SCSB‐037M‐0001‐SO Nickel 35.7 0.25 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 35.2 0.25 1  N/A
SCSB‐037M‐0001‐SO Potassium 1020 37 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 885 37 14 N/A 
SCSB‐037M‐0001‐SO Selenium 3.1 1.7 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 3.4 1.7 N/A Yes 
SCSB‐037M‐0001‐SO Silver 1.2 0.23 mg/kg 6010 SCSB‐080M‐0001‐SO 1.5 0.23 22 N/A 
SCSB‐037M‐0001‐SO Sodium 178 13 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 175 13 2  N/A
SCSB‐037M‐0001‐SO Thallium 5.5 0.57 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 5.3 0.57 4  N/A
SCSB‐037M‐0001‐SO Vanadium 41 0.14 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 41.4 0.14 1  N/A
SCSB‐037M‐0001‐SO Zinc 298 0.49 mg/kg J‐ 6010 SCSB‐080M‐0001‐SO 337 0.49 12 N/A 
SCSB‐037M‐0001‐SO Mercury 0.24 0.008 mg/kg J‐ 7471 SCSB‐080M‐0001‐SO 0.31 0.008 25 N/A 
SCSB‐037M‐0001‐SO 1,2,4‐Trichlorobenzene 21 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 21 410 U N/A Yes 
SCSB‐037M‐0001‐SO 1,2‐Dichlorobenzene 49 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO 1,3‐Dichlorobenzene 20 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 20 410 U N/A Yes 
SCSB‐037M‐0001‐SO 1,4‐Dichlorobenzene 19 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 19 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 130 510 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 130 510 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4‐Dichlorophenol 120 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 120 510 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4‐Dimethylphenol 100 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 100 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4‐Dinitrophenol 700 2000 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 700 2000 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4‐Dinitrotoluene 24 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2,6‐Dinitrotoluene 24 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Chloronaphthalene 23 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 23 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Chlorophenol 340 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 340 510 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 270 1000 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Methylnaphthalene 260 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Methylphenol 420 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 430 1000 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐037M‐0001‐SO 2‐Nitroaniline 23 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 23 410 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Nitrophenol 280 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 280 510 U N/A Yes 
SCSB‐037M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 150 510 U N/A Yes 
SCSB‐037M‐0001‐SO 3‐Nitroaniline 22 1000 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 22 1000 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Bromophenyl phenyl ether 25 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Chloro‐3‐methylphenol 380 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 390 510 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Chloroaniline 39 400 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 40 410 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 26 410 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Methylphenol 660 2000 ug/kg U 8270 SCSB‐080M‐0001‐SO 660 2000 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Nitroaniline 30 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 30 1000 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Nitrophenol 400 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 410 1000 U N/A Yes 
SCSB‐037M‐0001‐SO Acenaphthene 24 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO Acenaphthylene 24 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO Anthracene 32 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzo(a)anthracene 120 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzo(a)pyrene 140 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 23 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzo(b)fluoranthene 260 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzo(g,h,i)perylene 120 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 22 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzo(k)fluoranthene 69 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Benzoic acid 290 990 ug/kg U 8270 SCSB‐080M‐0001‐SO 290 990 U N/A Yes 
SCSB‐037M‐0001‐SO Benzyl alcohol 84 1000 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 84 1000 U N/A Yes 
SCSB‐037M‐0001‐SO Bis(2‐chloroethoxy)methane 23 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 23 410 U N/A Yes 
SCSB‐037M‐0001‐SO Bis(2‐chloroethyl) ether 25 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Bis(2‐chloroisopropyl) ether 30 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 30 410 U N/A Yes 
SCSB‐037M‐0001‐SO Bis(2‐ethylhexyl) phthalate 88 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 88 1000 U N/A Yes 
SCSB‐037M‐0001‐SO Butylbenzyl phthalate 74 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 74 410 U N/A Yes 
SCSB‐037M‐0001‐SO Carbazole 33 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 28 410 U N/A Yes 
SCSB‐037M‐0001‐SO Chrysene 160 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Dibenzo(a,h)anthracene 32 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 22 410 U N/A Yes 
SCSB‐037M‐0001‐SO Dibenzofuran 69 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 24 410 U N/A Yes 
SCSB‐037M‐0001‐SO Diethyl phthalate 65 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 65 410 U N/A Yes 
SCSB‐037M‐0001‐SO Dimethyl phthalate 64 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 64 410 U N/A Yes 
SCSB‐037M‐0001‐SO Di‐n‐butyl phthalate 120 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 92 410 J N/A Yes 
SCSB‐037M‐0001‐SO Di‐n‐octyl phthalate 60 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 60 410 U N/A Yes 
SCSB‐037M‐0001‐SO Fluoranthene 360 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 26 410 U N/A Yes 
SCSB‐037M‐0001‐SO Fluorene 25 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 25 410 U N/A Yes 
SCSB‐037M‐0001‐SO Hexachlorobenzene 28 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 28 410 U N/A Yes 
SCSB‐037M‐0001‐SO Hexachlorobutadiene 63 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 63 410 U N/A Yes 
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SCSB‐037M‐0001‐SO Hexachlorocyclopentadiene 53 400 ug/kg UJ 8270 SCSB‐080M‐0001‐SO 53 410 U N/A Yes 
SCSB‐037M‐0001‐SO Hexachloroethane 33 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 33 410 U N/A Yes 
SCSB‐037M‐0001‐SO Indeno(1,2,3‐cd)pyrene 93 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 23 410 U N/A Yes 
SCSB‐037M‐0001‐SO Isophorone 500 400 ug/kg 8270 SCSB‐080M‐0001‐SO 180 410 J N/A Yes 
SCSB‐037M‐0001‐SO Naphthalene 150 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 21 410 U N/A Yes 
SCSB‐037M‐0001‐SO Nitrobenzene 60 400 ug/kg R 8270 SCSB‐080M‐0001‐SO 60 410 U N/A N/A 
SCSB‐037M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 400 ug/kg U 8270 SCSB‐080M‐0001‐SO 71 410 U N/A Yes 
SCSB‐037M‐0001‐SO N‐Nitrosodiphenylamine 51 810 ug/kg U 8270 SCSB‐080M‐0001‐SO 51 810 U N/A Yes 
SCSB‐037M‐0001‐SO Pentachlorophenol 240 1000 ug/kg U 8270 SCSB‐080M‐0001‐SO 240 1000 U N/A Yes 
SCSB‐037M‐0001‐SO Phenanthrene 280 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 26 410 U N/A Yes 
SCSB‐037M‐0001‐SO Phenol 160 510 ug/kg U 8270 SCSB‐080M‐0001‐SO 160 510 U N/A Yes 
SCSB‐037M‐0001‐SO Pyrene 280 400 ug/kg J 8270 SCSB‐080M‐0001‐SO 26 410 U N/A Yes 
SCSB‐037M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.13 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 1,3‐Dinitrobenzene 0.081 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.081 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.091 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSB‐080M‐0001‐SO 0.2 0.44 U N/A N/A 
SCSB‐037M‐0001‐SO 2,6‐Dinitrotoluene 0.071 0.51 mg/kg R 8330B SCSB‐080M‐0001‐SO 0.071 0.5 U N/A N/A 
SCSB‐037M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.051 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.05 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 2‐Nitrotoluene 0.091 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.091 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 3,5‐Dinitroaniline 0.091 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.091 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 3‐Nitrotoluene 0.071 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.071 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.071 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.071 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO 4‐Nitrotoluene 0.071 0.51 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.071 0.5 U N/A Yes 
SCSB‐037M‐0001‐SO HMX 0.12 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.12 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO Nitrobenzene 0.04 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.04 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO Nitroglycerin 0.51 1.5 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSB‐037M‐0001‐SO PETN 0.51 1.5 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSB‐037M‐0001‐SO RDX 0.16 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.16 0.44 U N/A Yes 
SCSB‐037M‐0001‐SO Tetryl 0.091 0.44 mg/kg UJ 8330B SCSB‐080M‐0001‐SO 0.091 0.44 U N/A Yes 
SCSB‐038D‐0005‐SO 1,1,1‐Trichloroethane 12 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 11 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,1,2,2‐Tetrachloroethane 7.2 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 6.9 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,1,2‐Trichloroethane 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,1‐Dichloroethane 13 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 13 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,1‐Dichloroethene 19 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 18 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,2‐Dibromoethane 12 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 11 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,2‐Dichloroethane 14 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 14 57 U N/A Yes 
SCSB‐038D‐0005‐SO 1,2‐Dichloropropane 8.4 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 8 57 U N/A Yes 
SCSB‐038D‐0005‐SO 2‐Butanone 120 600 ug/kg U 8260 SCSB‐081D‐0005‐SO 110 570 U N/A Yes 
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SCSB‐038D‐0005‐SO 2‐Hexanone 82 600 ug/kg U 8260 SCSB‐081D‐0005‐SO 78 570 U N/A Yes 
SCSB‐038D‐0005‐SO 4‐Methyl‐2‐pentanone 99 600 ug/kg U 8260 SCSB‐081D‐0005‐SO 94 570 U N/A Yes 
SCSB‐038D‐0005‐SO Acetone 76 1200 ug/kg U 8260 SCSB‐081D‐0005‐SO 72 1100 U N/A Yes 
SCSB‐038D‐0005‐SO Benzene 6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 5.7 57 U N/A Yes 
SCSB‐038D‐0005‐SO Bromochloromethane 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO Bromodichloromethane 11 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 10 57 U N/A Yes 
SCSB‐038D‐0005‐SO Bromoform 7.2 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 6.9 57 U N/A Yes 
SCSB‐038D‐0005‐SO Bromomethane 36 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 34 110 U N/A Yes 
SCSB‐038D‐0005‐SO Carbon disulfide 18 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 17 110 U N/A Yes 
SCSB‐038D‐0005‐SO Carbon tetrachloride 13 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 13 57 U N/A Yes 
SCSB‐038D‐0005‐SO Chlorobenzene 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO Chloroethane 23 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 22 110 U N/A Yes 
SCSB‐038D‐0005‐SO Chloroform 11 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 10 57 U N/A Yes 
SCSB‐038D‐0005‐SO Chloromethane 30 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 29 110 U N/A Yes 
SCSB‐038D‐0005‐SO cis‐1,2‐Dichloroethene 12 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 11 57 U N/A Yes 
SCSB‐038D‐0005‐SO cis‐1,3‐Dichloropropene 12 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 11 57 U N/A Yes 
SCSB‐038D‐0005‐SO Dibromochloromethane 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO Ethylbenzene 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO m,p‐Xylenes 22 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 21 110 U N/A Yes 
SCSB‐038D‐0005‐SO Methylene chloride 48 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 46 110 U N/A Yes 
SCSB‐038D‐0005‐SO o‐Xylene 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO Styrene 7.2 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 6.9 57 U N/A Yes 
SCSB‐038D‐0005‐SO Tetrachloroethene 9.6 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 9.2 57 U N/A Yes 
SCSB‐038D‐0005‐SO Toluene 8.4 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 8 57 U N/A Yes 
SCSB‐038D‐0005‐SO trans‐1,2‐Dichloroethene 13 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 13 57 U N/A Yes 
SCSB‐038D‐0005‐SO trans‐1,3‐Dichloropropene 8.4 120 ug/kg U 8260 SCSB‐081D‐0005‐SO 8 110 U N/A Yes 
SCSB‐038D‐0005‐SO Trichloroethene 12 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 11 57 U N/A Yes 
SCSB‐038D‐0005‐SO Vinyl chloride 17 60 ug/kg U 8260 SCSB‐081D‐0005‐SO 16 57 U N/A Yes 
SCSB‐038M‐0005‐SO Aluminum 10900 0.24 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 10500 0.24 4  N/A  
SCSB‐038M‐0005‐SO Antimony 0.63 0.54 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 0.57 0.54 N/A Yes 
SCSB‐038M‐0005‐SO Arsenic 6.1 0.91 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 5.5 0.9 10 N/A 
SCSB‐038M‐0005‐SO Barium 43.8 0.054 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 43.3 0.054 1  N/A  
SCSB‐038M‐0005‐SO Beryllium 0.38 0.024 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 0.38 0.024 0  N/A  
SCSB‐038M‐0005‐SO Cadmium 0.012 0.042 mg/kg UJ 6010 SCSB‐081M‐0005‐SO 0.012 0.042 U N/A Yes 
SCSB‐038M‐0005‐SO Calcium 10900 1 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 10200 1 7  N/A  
SCSB‐038M‐0005‐SO Chromium 156 0.13 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 123 0.13 24 N/A 
SCSB‐038M‐0005‐SO Cobalt 9 0.099 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 8.6 0.098 5  N/A  
SCSB‐038M‐0005‐SO Copper 18.6 0.4 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 17.2 0.4 8  N/A  
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SCSB‐038M‐0005‐SO Iron 29600 2 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 28300 2 4  N/A  
SCSB‐038M‐0005‐SO Lead 5.3 0.28 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 4.9 0.28 8  N/A  
SCSB‐038M‐0005‐SO Magnesium 6840 0.8 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 6530 0.8 5  N/A  
SCSB‐038M‐0005‐SO Manganese 369 0.1 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 347 0.1 6  N/A  
SCSB‐038M‐0005‐SO Nickel 20.4 0.12 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 19.9 0.12 2  N/A  
SCSB‐038M‐0005‐SO Potassium 2020 36 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 1960 36 3  N/A  
SCSB‐038M‐0005‐SO Selenium 0.6 0.85 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 0.45 0.84 J N/A Yes 
SCSB‐038M‐0005‐SO Silver 0.034 0.11 mg/kg U 6010 SCSB‐081M‐0005‐SO 0.034 0.11 U N/A Yes 
SCSB‐038M‐0005‐SO Sodium 134 13 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 122 13 9  N/A  
SCSB‐038M‐0005‐SO Thallium 1.7 0.28 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 1.6 0.28 6  N/A  
SCSB‐038M‐0005‐SO Vanadium 14.3 0.068 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 13.7 0.068 4  N/A  
SCSB‐038M‐0005‐SO Zinc 48.1 0.24 mg/kg J‐ 6010 SCSB‐081M‐0005‐SO 46.4 0.24 4  N/A  
SCSB‐038M‐0005‐SO Mercury 0.0079 0.008 mg/kg J‐ 7471 SCSB‐081M‐0005‐SO 0.0076 0.008 J N/A Yes 
SCSB‐038M‐0005‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.13 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.079 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.089 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSB‐081M‐0005‐SO 0.2 0.43 U N/A N/A 
SCSB‐038M‐0005‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSB‐081M‐0005‐SO 0.069 0.49 U N/A N/A 
SCSB‐038M‐0005‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.049 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.089 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.089 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.069 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.069 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.069 0.49 U N/A Yes 
SCSB‐038M‐0005‐SO HMX 0.12 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.12 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO Nitrobenzene 0.04 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.039 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO Nitroglycerin 0.5 1.5 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.49 1.5 U N/A Yes 
SCSB‐038M‐0005‐SO PETN 0.5 1.5 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.49 1.5 U N/A Yes 
SCSB‐038M‐0005‐SO RDX 0.16 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.16 0.43 U N/A Yes 
SCSB‐038M‐0005‐SO Tetryl 0.09 0.44 mg/kg UJ 8330B SCSB‐081M‐0005‐SO 0.089 0.43 U N/A Yes 
SCSB‐040M‐0002‐SO Aluminum 11500 0.12 mg/kg 6010 SCSB‐082M‐0002‐SO 14300 0.12 22 N/A 
SCSB‐040M‐0002‐SO Antimony 1 0.27 mg/kg 6010 SCSB‐082M‐0002‐SO 0.082 0.28 U N/A No 
SCSB‐040M‐0002‐SO Arsenic 14.7 0.46 mg/kg 6010 SCSB‐082M‐0002‐SO 15.2 0.46 3  N/A  
SCSB‐040M‐0002‐SO Barium 49.8 0.027 mg/kg 6010 SCSB‐082M‐0002‐SO 55.6 0.028 11 N/A 
SCSB‐040M‐0002‐SO Beryllium 0.66 0.012 mg/kg 6010 SCSB‐082M‐0002‐SO 0.68 0.024 3  N/A  
SCSB‐040M‐0002‐SO Cadmium 0.28 0.021 mg/kg 6010 SCSB‐082M‐0002‐SO 0.22 0.021 24 N/A 
SCSB‐040M‐0002‐SO Calcium 4700 0.51 mg/kg 6010 SCSB‐082M‐0002‐SO 5120 0.51 9  N/A  
SCSB‐040M‐0002‐SO Chromium 54.9 0.064 mg/kg 6010 SCSB‐082M‐0002‐SO 44.6 0.064 21 N/A 
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SCSB‐040M‐0002‐SO Cobalt 11.1 0.05 mg/kg 6010 SCSB‐082M‐0002‐SO 12 0.05 8  N/A  
SCSB‐040M‐0002‐SO Copper 17.1 0.2 mg/kg 6010 SCSB‐082M‐0002‐SO 16.3 0.2 5  N/A  
SCSB‐040M‐0002‐SO Iron 33700 2 mg/kg 6010 SCSB‐082M‐0002‐SO 33400 2 1  N/A  
SCSB‐040M‐0002‐SO Lead 42.5 0.14 mg/kg 6010 SCSB‐082M‐0002‐SO 35.2 0.14 19 N/A 
SCSB‐040M‐0002‐SO Magnesium 5690 0.4 mg/kg 6010 SCSB‐082M‐0002‐SO 6750 0.41 17 N/A 
SCSB‐040M‐0002‐SO Manganese 312 0.1 mg/kg 6010 SCSB‐082M‐0002‐SO 347 0.051 11 N/A 
SCSB‐040M‐0002‐SO Nickel 25.8 0.062 mg/kg 6010 SCSB‐082M‐0002‐SO 31.9 0.062 21 N/A 
SCSB‐040M‐0002‐SO Potassium 2070 36 mg/kg 6010 SCSB‐082M‐0002‐SO 2220 37 7  N/A  
SCSB‐040M‐0002‐SO Selenium 0.071 0.42 mg/kg U 6010 SCSB‐082M‐0002‐SO 0.071 0.43 U N/A Yes 
SCSB‐040M‐0002‐SO Silver 0.017 0.057 mg/kg U 6010 SCSB‐082M‐0002‐SO 0.017 0.057 U N/A Yes 
SCSB‐040M‐0002‐SO Sodium 124 13 mg/kg 6010 SCSB‐082M‐0002‐SO 122 13 2  N/A  
SCSB‐040M‐0002‐SO Thallium 0.081 0.28 mg/kg U 6010 SCSB‐082M‐0002‐SO 0.86 0.29 N/A No 
SCSB‐040M‐0002‐SO Vanadium 15.3 0.034 mg/kg 6010 SCSB‐082M‐0002‐SO 18.9 0.035 21 N/A 
SCSB‐040M‐0002‐SO Zinc 54.1 0.12 mg/kg 6010 SCSB‐082M‐0002‐SO 58.4 0.12 8  N/A  
SCSB‐040M‐0002‐SO Mercury 0.0064 0.008 mg/kg J 7471 SCSB‐082M‐0002‐SO 0.0053 0.008 J N/A Yes 
SCSB‐040M‐0002‐SO 1,2,4‐Trichlorobenzene 21 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 21 400 U N/A Yes 
SCSB‐040M‐0002‐SO 1,2‐Dichlorobenzene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO 1,3‐Dichlorobenzene 20 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 20 400 U N/A Yes 
SCSB‐040M‐0002‐SO 1,4‐Dichlorobenzene 19 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 19 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 130 510 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 130 510 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4‐Dichlorophenol 120 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 120 510 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4‐Dimethylphenol 100 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 100 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4‐Dinitrophenol 700 2000 ug/kg U 8270 SCSB‐082M‐0002‐SO 700 2000 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4‐Dinitrotoluene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2,6‐Dinitrotoluene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Chloronaphthalene 23 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 23 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Chlorophenol 350 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 340 510 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 270 1000 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Methylnaphthalene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Methylphenol 430 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 420 1000 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Nitroaniline 23 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 23 400 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Nitrophenol 280 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 280 510 U N/A Yes 
SCSB‐040M‐0002‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 150 510 U N/A Yes 
SCSB‐040M‐0002‐SO 3‐Nitroaniline 22 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 22 1000 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Bromophenyl phenyl ether 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Chloro‐3‐methylphenol 390 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 380 510 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Chloroaniline 40 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 39 400 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐040M‐0002‐SO 4‐Chlorophenyl phenyl ether 26 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 26 400 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Methylphenol 660 2000 ug/kg U 8270 SCSB‐082M‐0002‐SO 660 2000 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Nitroaniline 30 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 30 1000 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Nitrophenol 410 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 400 1000 U N/A Yes 
SCSB‐040M‐0002‐SO Acenaphthene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO Acenaphthylene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO Anthracene 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzo(a)anthracene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzo(a)pyrene 23 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 23 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzo(b)fluoranthene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzo(g,h,i)perylene 22 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 22 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzo(k)fluoranthene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Benzoic acid 300 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 290 990 U N/A Yes 
SCSB‐040M‐0002‐SO Benzyl alcohol 84 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 84 1000 U N/A Yes 
SCSB‐040M‐0002‐SO Bis(2‐chloroethoxy)methane 23 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 23 400 U N/A Yes 
SCSB‐040M‐0002‐SO Bis(2‐chloroethyl) ether 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Bis(2‐chloroisopropyl) ether 30 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 30 400 U N/A Yes 
SCSB‐040M‐0002‐SO Bis(2‐ethylhexyl) phthalate 850 1000 ug/kg J 8270 SCSB‐082M‐0002‐SO 88 1000 U N/A Yes 
SCSB‐040M‐0002‐SO Butylbenzyl phthalate 74 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 74 400 U N/A Yes 
SCSB‐040M‐0002‐SO Carbazole 28 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 28 400 U N/A Yes 
SCSB‐040M‐0002‐SO Chrysene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Dibenzo(a,h)anthracene 22 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 22 400 U N/A Yes 
SCSB‐040M‐0002‐SO Dibenzofuran 24 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 24 400 U N/A Yes 
SCSB‐040M‐0002‐SO Diethyl phthalate 65 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 65 400 U N/A Yes 
SCSB‐040M‐0002‐SO Dimethyl phthalate 64 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 64 400 U N/A Yes 
SCSB‐040M‐0002‐SO Di‐n‐butyl phthalate 120 410 ug/kg J 8270 SCSB‐082M‐0002‐SO 100 400 J N/A Yes 
SCSB‐040M‐0002‐SO Di‐n‐octyl phthalate 60 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 60 400 U N/A Yes 
SCSB‐040M‐0002‐SO Fluoranthene 26 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 26 400 U N/A Yes 
SCSB‐040M‐0002‐SO Fluorene 25 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 25 400 U N/A Yes 
SCSB‐040M‐0002‐SO Hexachlorobenzene 28 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 28 400 U N/A Yes 
SCSB‐040M‐0002‐SO Hexachlorobutadiene 63 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 63 400 U N/A Yes 
SCSB‐040M‐0002‐SO Hexachlorocyclopentadiene 53 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 53 400 U N/A Yes 
SCSB‐040M‐0002‐SO Hexachloroethane 34 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 33 400 U N/A Yes 
SCSB‐040M‐0002‐SO Indeno(1,2,3‐cd)pyrene 23 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 23 400 U N/A Yes 
SCSB‐040M‐0002‐SO Isophorone 62 410 ug/kg J 8270 SCSB‐082M‐0002‐SO 180 400 J N/A Yes 
SCSB‐040M‐0002‐SO Naphthalene 21 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 21 400 U N/A Yes 
SCSB‐040M‐0002‐SO Nitrobenzene 60 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 60 400 U N/A Yes 
SCSB‐040M‐0002‐SO N‐Nitroso‐di‐n‐propylamine 71 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 71 400 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐040M‐0002‐SO N‐Nitrosodiphenylamine 51 810 ug/kg U 8270 SCSB‐082M‐0002‐SO 51 810 U N/A Yes 
SCSB‐040M‐0002‐SO Pentachlorophenol 240 1000 ug/kg U 8270 SCSB‐082M‐0002‐SO 240 1000 U N/A Yes 
SCSB‐040M‐0002‐SO Phenanthrene 26 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 26 400 U N/A Yes 
SCSB‐040M‐0002‐SO Phenol 160 510 ug/kg U 8270 SCSB‐082M‐0002‐SO 160 510 U N/A Yes 
SCSB‐040M‐0002‐SO Pyrene 26 410 ug/kg U 8270 SCSB‐082M‐0002‐SO 26 400 U N/A Yes 
SCSB‐040M‐0002‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.13 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.079 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4,6‐Trinitrotoluene 0.089 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.089 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.2 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.069 0.5 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.05 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 2‐Nitrotoluene 0.089 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.089 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 3,5‐Dinitroaniline 0.089 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.089 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.069 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.069 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.069 0.5 U N/A Yes 
SCSB‐040M‐0002‐SO HMX 0.12 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.12 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO Nitrobenzene 0.04 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.04 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO Nitroglycerin 0.5 1.5 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.5 1.5 U N/A Yes 
SCSB‐040M‐0002‐SO PETN 0.5 1.5 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.5 1.5 U N/A Yes 
SCSB‐040M‐0002‐SO RDX 0.16 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.16 0.44 U N/A Yes 
SCSB‐040M‐0002‐SO Tetryl 0.089 0.44 mg/kg U 8330B SCSB‐082M‐0002‐SO 0.089 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO Aluminum 14000 0.61 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 12400 0.12 12 N/A 
SCSB‐042M‐0003‐SO Antimony 0.4 1.4 mg/kg R 6010 SCSB‐083M‐0003‐SO 0.081 0.27 U N/A N/A 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

SCSB‐042M‐0003‐SO Arsenic 15.4 2.3 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 15.1 0.46 2  N/A
SCSB‐042M‐0003‐SO Barium 69.3 0.14 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 31.2 0.027 76 N/A
SCSB‐042M‐0003‐SO Beryllium 0.49 0.061 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 0.54 0.024 10 N/A
SCSB‐042M‐0003‐SO Cadmium 0.03 0.11 mg/kg UJ 6010 SCSB‐083M‐0003‐SO 0.15 0.021 N/A No
SCSB‐042M‐0003‐SO Calcium 5360 2.5 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 6050 0.51 12 N/A
SCSB‐042M‐0003‐SO Chromium 19.8 0.32 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 29.6 0.064 40 N/A
SCSB‐042M‐0003‐SO Cobalt 13 0.25 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 11.6 0.05 11 N/A
SCSB‐042M‐0003‐SO Copper 21 1 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 15.8 0.2 28 N/A
SCSB‐042M‐0003‐SO Iron 35600 5.1 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 31900 2 11 N/A
SCSB‐042M‐0003‐SO Lead 11.2 0.71 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 35.7 0.14 104 N/A
SCSB‐042M‐0003‐SO Magnesium 5490 2 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 6840 0.41 22 N/A
SCSB‐042M‐0003‐SO Manganese 451 0.25 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 276 0.051 48 N/A
SCSB‐042M‐0003‐SO Nickel 30.7 0.31 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 30.9 0.062 1  N/A
SCSB‐042M‐0003‐SO Potassium 1880 36 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 1460 36 25 N/A
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐042M‐0003‐SO Selenium 0.35 2.1 mg/kg UJ 6010 SCSB‐083M‐0003‐SO 0.071 0.43 U N/A Yes 
SCSB‐042M‐0003‐SO Silver 0.086 0.28 mg/kg U 6010 SCSB‐083M‐0003‐SO 0.017 0.057 U N/A Yes 
SCSB‐042M‐0003‐SO Sodium 92 13 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 71.9 13 25 N/A 
SCSB‐042M‐0003‐SO Thallium 2.1 0.71 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 0.61 0.28 N/A No 
SCSB‐042M‐0003‐SO Vanadium 20.5 0.17 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 16.1 0.034 24 N/A 
SCSB‐042M‐0003‐SO Zinc 67 0.61 mg/kg J‐ 6010 SCSB‐083M‐0003‐SO 56.2 0.12 18 N/A 
SCSB‐042M‐0003‐SO Mercury 0.008 0.008 mg/kg J‐ 7471 SCSB‐083M‐0003‐SO 0.0051 0.008 J N/A Yes 
SCSB‐042M‐0003‐SO 1,2,4‐Trichlorobenzene 21 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 21 400 U N/A Yes 
SCSB‐042M‐0003‐SO 1,2‐Dichlorobenzene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO 1,3‐Dichlorobenzene 20 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 20 400 U N/A Yes 
SCSB‐042M‐0003‐SO 1,4‐Dichlorobenzene 19 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 19 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 130 510 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 130 510 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4‐Dichlorophenol 120 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 120 510 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4‐Dimethylphenol 100 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 100 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4‐Dinitrophenol 700 2000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 700 2000 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4‐Dinitrotoluene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2,6‐Dinitrotoluene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Chloronaphthalene 23 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 23 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Chlorophenol 340 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 340 510 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 270 1000 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Methylnaphthalene 49 400 ug/kg J‐ 8270 SCSB‐083M‐0003‐SO 58 400 J N/A Yes 
SCSB‐042M‐0003‐SO 2‐Methylphenol 420 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 420 1000 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Nitroaniline 23 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 23 400 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Nitrophenol 280 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 280 510 U N/A Yes 
SCSB‐042M‐0003‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 150 510 U N/A Yes 
SCSB‐042M‐0003‐SO 3‐Nitroaniline 22 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 22 1000 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Bromophenyl phenyl ether 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Chloro‐3‐methylphenol 380 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 380 510 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Chloroaniline 39 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 39 400 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Chlorophenyl phenyl ether 26 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 26 400 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Methylphenol 660 2000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 660 2000 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Nitroaniline 30 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 30 1000 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Nitrophenol 400 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 400 1000 U N/A Yes 
SCSB‐042M‐0003‐SO Acenaphthene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO Acenaphthylene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO Anthracene 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO Benzo(a)anthracene 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐042M‐0003‐SO Benzo(a)pyrene 23 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 23 400 U N/A Yes 
SCSB‐042M‐0003‐SO Benzo(b)fluoranthene 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO Benzo(g,h,i)perylene 22 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 22 400 U N/A Yes 
SCSB‐042M‐0003‐SO Benzo(k)fluoranthene 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO Benzoic acid 290 990 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 290 990 U N/A Yes 
SCSB‐042M‐0003‐SO Benzyl alcohol 84 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 84 1000 U N/A Yes 
SCSB‐042M‐0003‐SO Bis(2‐chloroethoxy)methane 23 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 23 400 U N/A Yes 
SCSB‐042M‐0003‐SO Bis(2‐chloroethyl) ether 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO Bis(2‐chloroisopropyl) ether 30 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 30 400 U N/A Yes 
SCSB‐042M‐0003‐SO Bis(2‐ethylhexyl) phthalate 88 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 150 1000 J N/A Yes 
SCSB‐042M‐0003‐SO Butylbenzyl phthalate 74 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 74 400 U N/A Yes 
SCSB‐042M‐0003‐SO Carbazole 28 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 28 400 U N/A Yes 
SCSB‐042M‐0003‐SO Chrysene 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO Dibenzo(a,h)anthracene 22 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 22 400 U N/A Yes 
SCSB‐042M‐0003‐SO Dibenzofuran 24 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 24 400 U N/A Yes 
SCSB‐042M‐0003‐SO Diethyl phthalate 65 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 65 400 U N/A Yes 
SCSB‐042M‐0003‐SO Dimethyl phthalate 64 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 64 400 U N/A Yes 
SCSB‐042M‐0003‐SO Di‐n‐butyl phthalate 100 400 ug/kg J‐ 8270 SCSB‐083M‐0003‐SO 130 400 J N/A Yes 
SCSB‐042M‐0003‐SO Di‐n‐octyl phthalate 60 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 60 400 U N/A Yes 
SCSB‐042M‐0003‐SO Fluoranthene 26 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 26 400 U N/A Yes 
SCSB‐042M‐0003‐SO Fluorene 25 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 25 400 U N/A Yes 
SCSB‐042M‐0003‐SO Hexachlorobenzene 28 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 28 400 U N/A Yes 
SCSB‐042M‐0003‐SO Hexachlorobutadiene 63 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 63 400 U N/A Yes 
SCSB‐042M‐0003‐SO Hexachlorocyclopentadiene 53 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 53 400 U N/A Yes 
SCSB‐042M‐0003‐SO Hexachloroethane 33 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 33 400 U N/A Yes 
SCSB‐042M‐0003‐SO Indeno(1,2,3‐cd)pyrene 23 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 23 400 U N/A Yes 
SCSB‐042M‐0003‐SO Isophorone 51 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 200 400 J N/A Yes 
SCSB‐042M‐0003‐SO Naphthalene 35 400 ug/kg J‐ 8270 SCSB‐083M‐0003‐SO 41 400 J N/A Yes 
SCSB‐042M‐0003‐SO Nitrobenzene 60 400 ug/kg R 8270 SCSB‐083M‐0003‐SO 60 400 U N/A N/A 
SCSB‐042M‐0003‐SO N‐Nitroso‐di‐n‐propylamine 71 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 71 400 U N/A Yes 
SCSB‐042M‐0003‐SO N‐Nitrosodiphenylamine 51 810 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 51 810 U N/A Yes 
SCSB‐042M‐0003‐SO Pentachlorophenol 240 1000 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 240 1000 U N/A Yes 
SCSB‐042M‐0003‐SO Phenanthrene 34 400 ug/kg J‐ 8270 SCSB‐083M‐0003‐SO 36 400 J N/A Yes 
SCSB‐042M‐0003‐SO Phenol 160 510 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 160 510 U N/A Yes 
SCSB‐042M‐0003‐SO Pyrene 26 400 ug/kg UJ 8270 SCSB‐083M‐0003‐SO 26 400 U N/A Yes 
SCSB‐042M‐0003‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.13 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.08 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.09 0.44 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐042M‐0003‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSB‐083M‐0003‐SO 0.2 0.44 U N/A N/A 
SCSB‐042M‐0003‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSB‐083M‐0003‐SO 0.07 0.5 U N/A N/A 
SCSB‐042M‐0003‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.05 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.09 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.09 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.07 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.07 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.07 0.5 U N/A Yes 
SCSB‐042M‐0003‐SO HMX 0.12 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.12 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO Nitrobenzene 0.04 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.04 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO Nitroglycerin 0.5 1.5 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.5 1.5 U N/A Yes 
SCSB‐042M‐0003‐SO PETN 0.5 1.5 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.5 1.5 U N/A Yes 
SCSB‐042M‐0003‐SO RDX 0.16 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.16 0.44 U N/A Yes 
SCSB‐042M‐0003‐SO Tetryl 0.09 0.44 mg/kg UJ 8330B SCSB‐083M‐0003‐SO 0.09 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO Aluminum 13000 0.24 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 20800 0.61 46 N/A 
SCSB‐048M‐0001‐SO Antimony 1.5 0.55 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 0.41 1.4 U N/A Yes 
SCSB‐048M‐0001‐SO Arsenic 15 0.91 mg/kg J 6010 SCSB‐084M‐0001‐SO 23.4 2.3 44 N/A 
SCSB‐048M‐0001‐SO Barium 137 0.055 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 228 0.14 50 N/A 
SCSB‐048M‐0001‐SO Beryllium 1.5 0.024 mg/kg 6010 SCSB‐084M‐0001‐SO 2.5 0.061 50 N/A 
SCSB‐048M‐0001‐SO Cadmium 0.012 0.043 mg/kg UJ 6010 SCSB‐084M‐0001‐SO 0.03 0.11 U N/A Yes 
SCSB‐048M‐0001‐SO Calcium 37100 1 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 64800 2.5 54 N/A 
SCSB‐048M‐0001‐SO Chromium 109 0.13 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 36.2 0.32 100 N/A 
SCSB‐048M‐0001‐SO Cobalt 6 0.099 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 8 0.25 29 N/A 
SCSB‐048M‐0001‐SO Copper 44.8 0.4 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 63.3 1 34 N/A 
SCSB‐048M‐0001‐SO Iron 22800 2 mg/kg 6010 SCSB‐084M‐0001‐SO 28200 5.1 21 N/A 
SCSB‐048M‐0001‐SO Lead 34.5 0.28 mg/kg J+ 6010 SCSB‐084M‐0001‐SO 57.2 0.71 50 N/A 
SCSB‐048M‐0001‐SO Magnesium 3580 0.81 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 6280 2 55 N/A 
SCSB‐048M‐0001‐SO Manganese 1150 0.1 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 2010 0.25 54 N/A 
SCSB‐048M‐0001‐SO Nickel 88.1 0.12 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 42.3 0.31 70 N/A 
SCSB‐048M‐0001‐SO Potassium 1020 36 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 584 37 54 N/A 
SCSB‐048M‐0001‐SO Selenium 1.1 0.85 mg/kg 6010 SCSB‐084M‐0001‐SO 1.7 2.1 J N/A Yes 
SCSB‐048M‐0001‐SO Silver 0.5 0.11 mg/kg 6010 SCSB‐084M‐0001‐SO 0.74 0.28 N/A Yes 
SCSB‐048M‐0001‐SO Sodium 227 13 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 20.2 13 N/A No 
SCSB‐048M‐0001‐SO Thallium 1.6 0.28 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 2.1 0.71 N/A Yes 
SCSB‐048M‐0001‐SO Vanadium 13.3 0.069 mg/kg 6010 SCSB‐084M‐0001‐SO 17.6 0.17 28 N/A 
SCSB‐048M‐0001‐SO Zinc 41.3 0.24 mg/kg J‐ 6010 SCSB‐084M‐0001‐SO 56.3 0.61 31 N/A 
SCSB‐048M‐0001‐SO Hexavalent Chromium 1.9 6.5 mg/kg UJ 7196 SCSB‐084M‐0001‐SO 1.9 6.5 U N/A Yes 
SCSB‐048M‐0001‐SO Mercury 0.046 0.008 mg/kg 7471 SCSB‐084M‐0001‐SO 0.041 0.008 11 N/A 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐048M‐0001‐SO 4,4'‐DDD 1.5 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 1.5 12 U N/A Yes 
SCSB‐048M‐0001‐SO 4,4'‐DDE 5.1 20 ug/kg J 8081 SCSB‐084M‐0001‐SO 4.6 20 J N/A Yes 
SCSB‐048M‐0001‐SO 4,4'‐DDT 13 12 ug/kg 8081 SCSB‐084M‐0001‐SO 11 12 J N/A Yes 
SCSB‐048M‐0001‐SO Aldrin 2.5 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 2.5 12 U N/A Yes 
SCSB‐048M‐0001‐SO alpha‐BHC 3.1 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 3.1 20 U N/A Yes 
SCSB‐048M‐0001‐SO alpha‐Chlordane 1.5 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 1.5 20 U N/A Yes 
SCSB‐048M‐0001‐SO beta‐BHC 3.1 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 3.1 20 U N/A Yes 
SCSB‐048M‐0001‐SO Chlordane (Technical) 20 380 ug/kg U 8081 SCSB‐084M‐0001‐SO 20 380 U N/A Yes 
SCSB‐048M‐0001‐SO delta‐BHC 1.5 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 1.5 12 U N/A Yes 
SCSB‐048M‐0001‐SO Dieldrin 1.5 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 1.5 12 U N/A Yes 
SCSB‐048M‐0001‐SO Endosulfan I 3.6 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 3.6 12 U N/A Yes 
SCSB‐048M‐0001‐SO Endosulfan II 3.6 12 ug/kg J 8081 SCSB‐084M‐0001‐SO 3.6 12 J N/A Yes 
SCSB‐048M‐0001‐SO Endosulfan sulfate 4.6 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 4.6 20 U N/A Yes 
SCSB‐048M‐0001‐SO Endrin 2 12 ug/kg UJ 8081 SCSB‐084M‐0001‐SO 2 12 U N/A Yes 
SCSB‐048M‐0001‐SO Endrin aldehyde 5.6 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 5.6 20 U N/A Yes 
SCSB‐048M‐0001‐SO Endrin ketone 4.1 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 4.1 12 U N/A Yes 
SCSB‐048M‐0001‐SO GAMMA‐BHC 2.5 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 2.5 12 U N/A Yes 
SCSB‐048M‐0001‐SO gamma‐Chlordane 1.5 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 1.5 20 U N/A Yes 
SCSB‐048M‐0001‐SO Heptachlor 2 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 2 12 U N/A Yes 
SCSB‐048M‐0001‐SO Heptachlor epoxide 2.5 20 ug/kg U 8081 SCSB‐084M‐0001‐SO 2.5 20 U N/A Yes 
SCSB‐048M‐0001‐SO Methoxychlor 3.6 12 ug/kg U 8081 SCSB‐084M‐0001‐SO 3.6 12 U N/A Yes 
SCSB‐048M‐0001‐SO Toxaphene 25 250 ug/kg U 8081 SCSB‐084M‐0001‐SO 25 250 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1016 10 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 10 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1221 20 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 20 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1232 27 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 28 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1242 29 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 30 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1248 29 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 30 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1254 23 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 23 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1260 12 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 12 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1262 21 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 21 51 U N/A Yes 
SCSB‐048M‐0001‐SO Aroclor 1268 28 51 ug/kg U 8082 SCSB‐084M‐0001‐SO 29 51 U N/A Yes 
SCSB‐048M‐0001‐SO 1,2,4‐Trichlorobenzene 21 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 21 410 U N/A Yes 
SCSB‐048M‐0001‐SO 1,2‐Dichlorobenzene 24 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 24 410 U N/A Yes 
SCSB‐048M‐0001‐SO 1,3‐Dichlorobenzene 20 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 20 410 U N/A Yes 
SCSB‐048M‐0001‐SO 1,4‐Dichlorobenzene 19 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 19 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4,5‐Trichlorophenol 130 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 130 510 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4,6‐Trichlorophenol 130 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 130 510 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4‐Dichlorophenol 120 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 120 510 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐048M‐0001‐SO 2,4‐Dimethylphenol 100 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 100 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4‐Dinitrophenol 700 2000 ug/kg R 8270 SCSB‐084M‐0001‐SO 700 2000 U N/A N/A 
SCSB‐048M‐0001‐SO 2,4‐Dinitrotoluene 24 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 24 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2,6‐Dinitrotoluene 24 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 24 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Chloronaphthalene 23 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 23 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Chlorophenol 340 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 350 510 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg R 8270 SCSB‐084M‐0001‐SO 270 1000 U N/A N/A 
SCSB‐048M‐0001‐SO 2‐Methylnaphthalene 490 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 500 410 N/A Yes 
SCSB‐048M‐0001‐SO 2‐Methylphenol 420 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 430 1000 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Nitroaniline 23 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 23 410 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Nitrophenol 280 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 280 510 U N/A Yes 
SCSB‐048M‐0001‐SO 3,3'‐Dichlorobenzidine 150 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 150 510 U N/A Yes 
SCSB‐048M‐0001‐SO 3‐Nitroaniline 22 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 22 1000 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Bromophenyl phenyl ether 25 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 25 410 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Chloro‐3‐methylphenol 380 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 390 510 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Chloroaniline 39 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 40 410 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 26 410 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Methylphenol 660 2000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 660 2000 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Nitroaniline 30 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 30 1000 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Nitrophenol 400 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 410 1000 U N/A Yes 
SCSB‐048M‐0001‐SO Acenaphthene 24 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 24 410 U N/A Yes 
SCSB‐048M‐0001‐SO Acenaphthylene 34 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 47 410 J N/A Yes 
SCSB‐048M‐0001‐SO Anthracene 65 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 73 410 J N/A Yes 
SCSB‐048M‐0001‐SO Benzo(a)anthracene 120 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 160 410 J N/A Yes 
SCSB‐048M‐0001‐SO Benzo(a)pyrene 150 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 210 410 J N/A Yes 
SCSB‐048M‐0001‐SO Benzo(b)fluoranthene 410 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 570 410 N/A Yes 
SCSB‐048M‐0001‐SO Benzo(g,h,i)perylene 22 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 49 410 J N/A Yes 
SCSB‐048M‐0001‐SO Benzo(k)fluoranthene 160 400 ug/kg J 8270 SCSB‐084M‐0001‐SO 260 410 J N/A Yes 
SCSB‐048M‐0001‐SO Benzoic acid 290 2000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 300 2000 U N/A Yes 
SCSB‐048M‐0001‐SO Benzyl alcohol 84 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 84 1000 U N/A Yes 
SCSB‐048M‐0001‐SO Bis(2‐chloroethoxy)methane 23 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 23 410 U N/A Yes 
SCSB‐048M‐0001‐SO Bis(2‐chloroethyl) ether 25 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 25 410 U N/A Yes 
SCSB‐048M‐0001‐SO Bis(2‐chloroisopropyl) ether 30 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 30 410 U N/A Yes 
SCSB‐048M‐0001‐SO Bis(2‐ethylhexyl) phthalate 88 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 88 1000 U N/A Yes 
SCSB‐048M‐0001‐SO Butylbenzyl phthalate 74 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 74 410 U N/A Yes 
SCSB‐048M‐0001‐SO Carbazole 35 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 37 410 J N/A Yes 
SCSB‐048M‐0001‐SO Chrysene 180 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 240 410 J N/A Yes 
SCSB‐048M‐0001‐SO Dibenzo(a,h)anthracene 22 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 22 410 U N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐048M‐0001‐SO Dibenzofuran 93 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 98 410 J N/A Yes 
SCSB‐048M‐0001‐SO Diethyl phthalate 65 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 65 410 U N/A Yes 
SCSB‐048M‐0001‐SO Dimethyl phthalate 64 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 64 410 U N/A Yes 
SCSB‐048M‐0001‐SO Di‐n‐butyl phthalate 120 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 120 410 J N/A Yes 
SCSB‐048M‐0001‐SO Di‐n‐octyl phthalate 60 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 60 410 U N/A Yes 
SCSB‐048M‐0001‐SO Fluoranthene 240 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 280 410 J N/A Yes 
SCSB‐048M‐0001‐SO Fluorene 41 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 47 410 J N/A Yes 
SCSB‐048M‐0001‐SO Hexachlorobenzene 28 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 28 410 U N/A Yes 
SCSB‐048M‐0001‐SO Hexachlorobutadiene 63 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 63 410 U N/A Yes 
SCSB‐048M‐0001‐SO Hexachlorocyclopentadiene 52 400 ug/kg R 8270 SCSB‐084M‐0001‐SO 53 410 U N/A N/A 
SCSB‐048M‐0001‐SO Hexachloroethane 33 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 34 410 U N/A Yes 
SCSB‐048M‐0001‐SO Indeno(1,2,3‐cd)pyrene 49 400 ug/kg J 8270 SCSB‐084M‐0001‐SO 52 410 J N/A Yes 
SCSB‐048M‐0001‐SO Isophorone 50 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 51 410 U N/A Yes 
SCSB‐048M‐0001‐SO Naphthalene 330 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 360 410 J N/A Yes 
SCSB‐048M‐0001‐SO Nitrobenzene 60 400 ug/kg R 8270 SCSB‐084M‐0001‐SO 60 410 U N/A N/A 
SCSB‐048M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 400 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 71 410 U N/A Yes 
SCSB‐048M‐0001‐SO N‐Nitrosodiphenylamine 50 810 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 51 810 U N/A Yes 
SCSB‐048M‐0001‐SO Pentachlorophenol 240 1000 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 240 1000 U N/A Yes 
SCSB‐048M‐0001‐SO Phenanthrene 280 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 270 410 J N/A Yes 
SCSB‐048M‐0001‐SO Phenol 160 500 ug/kg UJ 8270 SCSB‐084M‐0001‐SO 160 510 U N/A Yes 
SCSB‐048M‐0001‐SO Pyrene 240 400 ug/kg J‐ 8270 SCSB‐084M‐0001‐SO 270 410 J N/A Yes 
SCSB‐048M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.13 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.08 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSB‐084M‐0001‐SO 0.2 0.44 U N/A N/A 
SCSB‐048M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSB‐084M‐0001‐SO 0.07 0.5 U N/A N/A 
SCSB‐048M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.05 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.07 0.5 U N/A Yes 
SCSB‐048M‐0001‐SO HMX 0.12 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.12 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO Nitrobenzene 0.04 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.04 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO Nitroglycerin 0.5 1.5 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSB‐048M‐0001‐SO Nitroguanidine 0.059 0.16 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.059 0.16 U N/A Yes 
SCSB‐048M‐0001‐SO PETN 0.5 1.5 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSB‐048M‐0001‐SO RDX 0.16 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.16 0.44 U N/A Yes 
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SCSB‐048M‐0001‐SO Tetryl 0.09 0.44 mg/kg UJ 8330B SCSB‐084M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSB‐048M‐0001‐SO Cyanide 0.76 0.38 mg/kg 9012A SCSB‐084M‐0001‐SO 0.64 0.39 N/A Yes 
SCSB‐048M‐0001‐SO Nitrocellulose 7 23 mg/kg U 9056M SCSB‐084M‐0001‐SO 7 23 U N/A Yes 
SCSB‐048D‐0001‐SO 1,1,1‐Trichloroethane 11 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 10 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,1,2,2‐Tetrachloroethane 6.3 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 6 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,1,2‐Trichloroethane 8.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 8 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,1‐Dichloroethane 12 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 11 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,1‐Dichloroethene 17 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 16 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,2‐Dibromoethane 11 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 10 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,2‐Dichloroethane 13 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 12 50 U N/A Yes 
SCSB‐048D‐0001‐SO 1,2‐Dichloropropane 7.4 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 7 50 U N/A Yes 
SCSB‐048D‐0001‐SO 2‐Butanone 110 530 ug/kg U 8260 SCSB‐084D‐0001‐SO 100 500 U N/A Yes 
SCSB‐048D‐0001‐SO 2‐Hexanone 72 530 ug/kg U 8260 SCSB‐084D‐0001‐SO 68 500 U N/A Yes 
SCSB‐048D‐0001‐SO 4‐Methyl‐2‐pentanone 87 530 ug/kg U 8260 SCSB‐084D‐0001‐SO 82 500 U N/A Yes 
SCSB‐048D‐0001‐SO Acetone 67 1100 ug/kg U 8260 SCSB‐084D‐0001‐SO 63 1000 U N/A Yes 
SCSB‐048D‐0001‐SO Benzene 60 53 ug/kg 8260 SCSB‐084D‐0001‐SO 5 50 U N/A No 
SCSB‐048D‐0001‐SO Bromochloromethane 8.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 8 50 U N/A Yes 
SCSB‐048D‐0001‐SO Bromodichloromethane 9.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 9 50 U N/A Yes 
SCSB‐048D‐0001‐SO Bromoform 6.3 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 6 50 U N/A Yes 
SCSB‐048D‐0001‐SO Bromomethane 32 110 ug/kg U 8260 SCSB‐084D‐0001‐SO 30 100 U N/A Yes 
SCSB‐048D‐0001‐SO Carbon disulfide 16 110 ug/kg UJ 8260 SCSB‐084D‐0001‐SO 15 100 U N/A Yes 
SCSB‐048D‐0001‐SO Carbon tetrachloride 12 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 11 50 U N/A Yes 
SCSB‐048D‐0001‐SO Chlorobenzene 8.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 8 50 U N/A Yes 
SCSB‐048D‐0001‐SO Chloroethane 20 110 ug/kg U 8260 SCSB‐084D‐0001‐SO 19 100 U N/A Yes 
SCSB‐048D‐0001‐SO Chloroform 9.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 9 50 U N/A Yes 
SCSB‐048D‐0001‐SO Chloromethane 26 110 ug/kg U 8260 SCSB‐084D‐0001‐SO 25 100 U N/A Yes 
SCSB‐048D‐0001‐SO cis‐1,2‐Dichloroethene 11 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 10 50 U N/A Yes 
SCSB‐048D‐0001‐SO cis‐1,3‐Dichloropropene 11 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 10 50 U N/A Yes 
SCSB‐048D‐0001‐SO Dibromochloromethane 8.5 53 ug/kg UJ 8260 SCSB‐084D‐0001‐SO 8 50 U N/A Yes 
SCSB‐048D‐0001‐SO Ethylbenzene 150 53 ug/kg 8260 SCSB‐084D‐0001‐SO 21 50 J N/A No 
SCSB‐048D‐0001‐SO m,p‐Xylenes 360 110 ug/kg 8260 SCSB‐084D‐0001‐SO 63 100 J N/A No 
SCSB‐048D‐0001‐SO Methylene chloride 42 110 ug/kg U 8260 SCSB‐084D‐0001‐SO 40 100 U N/A Yes 
SCSB‐048D‐0001‐SO o‐Xylene 350 53 ug/kg 8260 SCSB‐084D‐0001‐SO 55 50 N/A No 
SCSB‐048D‐0001‐SO Styrene 6.3 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 6 50 U N/A Yes 
SCSB‐048D‐0001‐SO Tetrachloroethene 8.5 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 8 50 U N/A Yes 
SCSB‐048D‐0001‐SO Toluene 310 53 ug/kg 8260 SCSB‐084D‐0001‐SO 37 50 J N/A No 
SCSB‐048D‐0001‐SO trans‐1,2‐Dichloroethene 12 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 11 50 U N/A Yes 
SCSB‐048D‐0001‐SO trans‐1,3‐Dichloropropene 7.4 110 ug/kg UJ 8260 SCSB‐084D‐0001‐SO 7 100 U N/A Yes 

Sand Creek Field Duplicate Comparisons 
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23 410 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Chlorophenol 350 510 u

 

Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSB‐048D‐0001‐SO Trichloroethene 11 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 10 50 U N/A Yes 
SCSB‐048D‐0001‐SO Vinyl chloride 15 53 ug/kg U 8260 SCSB‐084D‐0001‐SO 14 50 U N/A Yes 
SCSS‐058M‐0001‐SO Aluminum 10400 0.24 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 9250 0.25 12 N/A 
SCSS‐058M‐0001‐SO Antimony 3.1 0.55 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 3.3 0.55 6
SCSS‐058M‐0001‐SO Arsenic 4.5 0.92 mg/kg J 6010 SCSS‐085M‐0001‐SO 5.3 0.92 N/A Yes 
SCSS‐058M‐0001‐SO Barium 127 0.055 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 83.3 0.055 42 N/A 
SCSS‐058M‐0001‐SO Beryllium 0.66 0.024 mg/kg 6010 SCSS‐085M‐0001‐SO 0.51 0.025 26 N/A 
SCSS‐058M‐0001‐SO Cadmium 1.9 0.043 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 1.7 0.043 11 N/A 
SCSS‐058M‐0001‐SO Calcium 21500 1 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 10400 1 70 N/A 
SCSS‐058M‐0001‐SO Chromium 143 0.13 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 152 0.13 6
SCSS‐058M‐0001‐SO Cobalt 6.7 0.1 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 6.9 0.1 3
SCSS‐058M‐0001‐SO Copper 33.7 0.41 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 32.3 0.41 4
SCSS‐058M‐0001‐SO Iron 27100 2 mg/kg 6010 SCSS‐085M‐0001‐SO 26400 2 3
SCSS‐058M‐0001‐SO Lead 139 0.29 mg/kg J+ 6010 SCSS‐085M‐0001‐SO 120 0.29 15 N/A 
SCSS‐058M‐0001‐SO Magnesium 3930 0.82 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 2870 0.82 31 N/A 
SCSS‐058M‐0001‐SO Manganese 729 0.1 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 516 0.1 34 N/A 
SCSS‐058M‐0001‐SO Nickel 21.7 0.12 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 22.9 0.12 5
SCSS‐058M‐0001‐SO Potassium 1180 37 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 1120 37 5
SCSS‐058M‐0001‐SO Selenium 0.83 0.86 mg/kg J 6010 SCSS‐085M‐0001‐SO 0.8 0.86 J N/A Yes 
SCSS‐058M‐0001‐SO Silver 3.8 0.11 mg/kg 6010 SCSS‐085M‐0001‐SO 4.4 0.11 15 N/A 
SCSS‐058M‐0001‐SO Sodium 99.6 13 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 64.7 13 N/A No 
SCSS‐058M‐0001‐SO Thallium 1.7 0.29 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 1.7 0.29 0
SCSS‐058M‐0001‐SO Vanadium 14.8 0.069 mg/kg 6010 SCSS‐085M‐0001‐SO 15.4 0.07 4
SCSS‐058M‐0001‐SO Zinc 269 0.24 mg/kg J‐ 6010 SCSS‐085M‐0001‐SO 252 0.25 7
SCSS‐058M‐0001‐SO Mercury 11.1 0.81 mg/kg 7471 SCSS‐085M‐0001‐SO 11.1 0.81 0
SCSS‐058M‐0001‐SO 1,2,4‐Trichlorobenzene 21 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 21 410 U N/A Yes 
SCSS‐058M‐0001‐SO 1,2‐Dichlorobenzene 24 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 24 410 U N/A Yes 
SCSS‐058M‐0001‐SO 1,3‐Dichlorobenzene 20 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 20 410 U N/A Yes 
SCSS‐058M‐0001‐SO 1,4‐Dichlorobenzene 22 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 19 410 J N/A Yes 
SCSS‐058M‐0001‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 130 510 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 130 510 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4‐Dichlorophenol 120 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 120 510 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4‐Dimethylphenol 100 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 100 410 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4‐Dinitrophenol 700 2000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 700 2000 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4‐Dinitrotoluene 24 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 24 410 U N/A Yes 
SCSS‐058M‐0001‐SO 2,6‐Dinitrotoluene 24 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 24 410 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Chloronaphthalene 23 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 

g/kg   UJ 8270 SCSS‐085M‐0001‐SO 350 510 U N/A Yes 

 N/A

 N/A
 N/A
 N/A
 N/A

 N/A
 N/A

 N/A
 N/A
 N/A
 N/A
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐058M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 280 1000 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Methylnaphthalene 370 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 320 410 J N/A Yes 
SCSS‐058M‐0001‐SO 2‐Methylphenol 430 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 430 1000 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Nitroaniline 23 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 23 410 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Nitrophenol 280 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 290 510 U N/A Yes 
SCSS‐058M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 150 510 U N/A Yes 
SCSS‐058M‐0001‐SO 3‐Nitroaniline 22 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 22 1000 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Bromophenyl phenyl ether 25 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 25 410 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Chloro‐3‐methylphenol 390 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 390 510 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Chloroaniline 40 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 40 410 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 27 410 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Methylphenol 660 2000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 660 2000 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Nitroaniline 31 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 31 1000 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Nitrophenol 410 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 410 1000 U N/A Yes 
SCSS‐058M‐0001‐SO Acenaphthene 43 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 34 410 J N/A Yes 
SCSS‐058M‐0001‐SO Acenaphthylene 160 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 43 410 J N/A Yes 
SCSS‐058M‐0001‐SO Anthracene 300 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 120 410 J N/A Yes 
SCSS‐058M‐0001‐SO Benzo(a)anthracene 740 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 380 410 J N/A Yes 
SCSS‐058M‐0001‐SO Benzo(a)pyrene 590 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 330 410 J N/A Yes 
SCSS‐058M‐0001‐SO Benzo(b)fluoranthene 1000 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 580 410 N/A No 
SCSS‐058M‐0001‐SO Benzo(g,h,i)perylene 170 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 120 410 J N/A Yes 
SCSS‐058M‐0001‐SO Benzo(k)fluoranthene 330 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 180 410 J N/A Yes 
SCSS‐058M‐0001‐SO Benzoic acid 300 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 300 1000 U N/A Yes 
SCSS‐058M‐0001‐SO Benzyl alcohol 84 1000 ug/kg R 8270 SCSS‐085M‐0001‐SO 85 1000 U N/A N/A 
SCSS‐058M‐0001‐SO Bis(2‐chloroethoxy)methane 23 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 23 410 U N/A Yes 
SCSS‐058M‐0001‐SO Bis(2‐chloroethyl) ether 25 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 25 410 U N/A Yes 
SCSS‐058M‐0001‐SO Bis(2‐chloroisopropyl) ether 31 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 31 410 U N/A Yes 
SCSS‐058M‐0001‐SO Bis(2‐ethylhexyl) phthalate 89 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 89 1000 U N/A Yes 
SCSS‐058M‐0001‐SO Butylbenzyl phthalate 74 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 74 410 U N/A Yes 
SCSS‐058M‐0001‐SO Carbazole 78 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 69 410 J N/A Yes 
SCSS‐058M‐0001‐SO Chrysene 700 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 360 410 J N/A Yes 
SCSS‐058M‐0001‐SO Dibenzo(a,h)anthracene 75 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 50 410 J N/A Yes 
SCSS‐058M‐0001‐SO Dibenzofuran 140 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 86 410 J N/A Yes 
SCSS‐058M‐0001‐SO Diethyl phthalate 65 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 65 410 U N/A Yes 
SCSS‐058M‐0001‐SO Dimethyl phthalate 64 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 64 410 U N/A Yes 
SCSS‐058M‐0001‐SO Di‐n‐butyl phthalate 120 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 130 410 J N/A Yes 
SCSS‐058M‐0001‐SO Di‐n‐octyl phthalate 60 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 60 410 U N/A Yes 
SCSS‐058M‐0001‐SO Fluoranthene 1800 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 800 410 N/A No 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐058M‐0001‐SO Fluorene 190 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 46 410 J N/A Yes 
SCSS‐058M‐0001‐SO Hexachlorobenzene 28 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 29 410 U N/A Yes 
SCSS‐058M‐0001‐SO Hexachlorobutadiene 63 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 63 410 U N/A Yes 
SCSS‐058M‐0001‐SO Hexachlorocyclopentadiene 53 410 ug/kg R 8270 SCSS‐085M‐0001‐SO 53 410 U N/A N/A 
SCSS‐058M‐0001‐SO Hexachloroethane 34 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 34 410 U N/A Yes 
SCSS‐058M‐0001‐SO Indeno(1,2,3‐cd)pyrene 180 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 100 410 J N/A Yes 
SCSS‐058M‐0001‐SO Isophorone 110 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 79 410 J N/A Yes 
SCSS‐058M‐0001‐SO Naphthalene 240 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 200 410 J N/A Yes 
SCSS‐058M‐0001‐SO Nitrobenzene 60 410 ug/kg R 8270 SCSS‐085M‐0001‐SO 60 410 U N/A N/A 
SCSS‐058M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 410 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 71 410 U N/A Yes 
SCSS‐058M‐0001‐SO N‐Nitrosodiphenylamine 51 810 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 51 820 U N/A Yes 
SCSS‐058M‐0001‐SO Pentachlorophenol 240 1000 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 240 1000 U N/A Yes 
SCSS‐058M‐0001‐SO Phenanthrene 1200 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 520 410 N/A No 
SCSS‐058M‐0001‐SO Phenol 160 510 ug/kg UJ 8270 SCSS‐085M‐0001‐SO 160 510 U N/A Yes 
SCSS‐058M‐0001‐SO Pyrene 1300 410 ug/kg J‐ 8270 SCSS‐085M‐0001‐SO 680 410 N/A No 
SCSS‐058M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.13 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.08 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 2,4,6‐Trinitrotoluene 0.26 0.44 mg/kg J‐ 8330B SCSS‐085M‐0001‐SO 0.21 0.44 J N/A Yes 
SCSS‐058M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSS‐085M‐0001‐SO 0.2 0.44 U N/A N/A 
SCSS‐058M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSS‐085M‐0001‐SO 0.07 0.5 U N/A N/A 
SCSS‐058M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.05 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.07 0.5 U N/A Yes 
SCSS‐058M‐0001‐SO HMX 0.12 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.12 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO Nitrobenzene 0.04 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.04 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO Nitroglycerin 0.5 1.5 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSS‐058M‐0001‐SO PETN 0.5 1.5 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSS‐058M‐0001‐SO RDX 0.16 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.16 0.44 U N/A Yes 
SCSS‐058M‐0001‐SO Tetryl 0.09 0.44 mg/kg UJ 8330B SCSS‐085M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐068D‐0001‐SO 1,1,1‐Trichloroethane 11 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 12 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,1,2,2‐Tetrachloroethane 6.6 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 7.3 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,1,2‐Trichloroethane 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,1‐Dichloroethane 12 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 13 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,1‐Dichloroethene 18 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 19 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,2‐Dibromoethane 11 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 12 61 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐068D‐0001‐SO 1,2‐Dichloroethane 13 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 15 61 U N/A Yes 
SCSS‐068D‐0001‐SO 1,2‐Dichloropropane 7.7 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 8.5 61 U N/A Yes 
SCSS‐068D‐0001‐SO 2‐Butanone 110 550 ug/kg U 8260 SCSS‐086D‐0001‐SO 120 610 U N/A Yes 
SCSS‐068D‐0001‐SO 2‐Hexanone 75 550 ug/kg U 8260 SCSS‐086D‐0001‐SO 82 610 U N/A Yes 
SCSS‐068D‐0001‐SO 4‐Methyl‐2‐pentanone 90 550 ug/kg U 8260 SCSS‐086D‐0001‐SO 99 610 U N/A Yes 
SCSS‐068D‐0001‐SO Acetone 69 1100 ug/kg U 8260 SCSS‐086D‐0001‐SO 76 1200 U N/A Yes 
SCSS‐068D‐0001‐SO Benzene 5.5 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 6.1 61 U N/A Yes 
SCSS‐068D‐0001‐SO Bromochloromethane 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO Bromodichloromethane 9.9 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 11 61 U N/A Yes 
SCSS‐068D‐0001‐SO Bromoform 6.6 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 7.3 61 U N/A Yes 
SCSS‐068D‐0001‐SO Bromomethane 33 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 36 120 U N/A Yes 
SCSS‐068D‐0001‐SO Carbon disulfide 16 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 18 120 U N/A Yes 
SCSS‐068D‐0001‐SO Carbon tetrachloride 12 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 13 61 U N/A Yes 
SCSS‐068D‐0001‐SO Chlorobenzene 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO Chloroethane 21 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 23 120 U N/A Yes 
SCSS‐068D‐0001‐SO Chloroform 9.9 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 11 61 U N/A Yes 
SCSS‐068D‐0001‐SO Chloromethane 27 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 30 120 U N/A Yes 
SCSS‐068D‐0001‐SO cis‐1,2‐Dichloroethene 11 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 12 61 U N/A Yes 
SCSS‐068D‐0001‐SO cis‐1,3‐Dichloropropene 11 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 12 61 U N/A Yes 
SCSS‐068D‐0001‐SO Dibromochloromethane 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO Ethylbenzene 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO m,p‐Xylenes 20 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 22 120 U N/A Yes 
SCSS‐068D‐0001‐SO Methylene chloride 44 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 49 120 U N/A Yes 
SCSS‐068D‐0001‐SO o‐Xylene 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO Styrene 6.6 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 7.3 61 U N/A Yes 
SCSS‐068D‐0001‐SO Tetrachloroethene 8.8 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 9.7 61 U N/A Yes 
SCSS‐068D‐0001‐SO Toluene 7.7 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 8.5 61 U N/A Yes 
SCSS‐068D‐0001‐SO trans‐1,2‐Dichloroethene 12 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 13 61 U N/A Yes 
SCSS‐068D‐0001‐SO trans‐1,3‐Dichloropropene 7.7 110 ug/kg U 8260 SCSS‐086D‐0001‐SO 8.5 120 U N/A Yes 
SCSS‐068D‐0001‐SO Trichloroethene 11 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 12 61 U N/A Yes 
SCSS‐068D‐0001‐SO Vinyl chloride 15 55 ug/kg U 8260 SCSS‐086D‐0001‐SO 17 61 U N/A Yes 
SCSS‐068M‐0001‐SO Aluminum 9150 0.12 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 8350 0.12 9  N/A
SCSS‐068M‐0001‐SO Antimony 0.082 0.28 mg/kg R 6010 SCSS‐086M‐0001‐SO 0.76 0.27 N/A N/A 
SCSS‐068M‐0001‐SO Arsenic 11.2 0.46 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 8.6 0.46 26 N/A 
SCSS‐068M‐0001‐SO Barium 49.7 0.028 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 47 0.027 6  N/A
SCSS‐068M‐0001‐SO Beryllium 0.41 0.024 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 0.4 0.024 2  N/A
SCSS‐068M‐0001‐SO Cadmium 0.057 0.021 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 0.039 0.021 N/A Yes 
SCSS‐068M‐0001‐SO Calcium 1650 0.51 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 1210 0.51 31 N/A 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐068M‐0001‐SO Chromium 24.2 0.064 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 116 0.064 131 N/A 
SCSS‐068M‐0001‐SO Cobalt 7.6 0.05 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 6.8 0.05 11 N/A 
SCSS‐068M‐0001‐SO Copper 11 0.2 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 10.4 0.2 6  N/A
SCSS‐068M‐0001‐SO Iron 22500 1 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 20500 1 9  N/A
SCSS‐068M‐0001‐SO Lead 29.8 0.14 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 29.2 0.14 2  N/A
SCSS‐068M‐0001‐SO Magnesium 2320 0.41 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 1980 0.41 16 N/A 
SCSS‐068M‐0001‐SO Manganese 395 0.051 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 350 0.051 12 N/A 
SCSS‐068M‐0001‐SO Nickel 20.9 0.062 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 28.7 0.062 31 N/A 
SCSS‐068M‐0001‐SO Potassium 693 37 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 850 37 20 N/A 
SCSS‐068M‐0001‐SO Selenium 0.24 0.43 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 0.22 0.43 J N/A Yes 
SCSS‐068M‐0001‐SO Silver 0.017 0.057 mg/kg U 6010 SCSS‐086M‐0001‐SO 0.035 0.11 U N/A Yes 
SCSS‐068M‐0001‐SO Sodium 20.5 13 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 36.8 13 N/A No 
SCSS‐068M‐0001‐SO Thallium 0.62 0.29 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 0.62 0.28 N/A Yes 
SCSS‐068M‐0001‐SO Vanadium 14.8 0.035 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 13.8 0.035 7  N/A
SCSS‐068M‐0001‐SO Zinc 48.2 0.12 mg/kg J‐ 6010 SCSS‐086M‐0001‐SO 43.4 0.12 10 N/A 
SCSS‐068M‐0001‐SO Mercury 0.031 0.008 mg/kg J‐ 7471 SCSS‐086M‐0001‐SO 0.032 0.008 N/A Yes 
SCSS‐068M‐0001‐SO 1,2,4‐Trichlorobenzene 21 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 21 410 U N/A Yes 
SCSS‐068M‐0001‐SO 1,2‐Dichlorobenzene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO 1,3‐Dichlorobenzene 20 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 20 410 U N/A Yes 
SCSS‐068M‐0001‐SO 1,4‐Dichlorobenzene 19 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 19 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 130 510 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 130 510 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4‐Dichlorophenol 120 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 120 510 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4‐Dimethylphenol 100 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 100 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4‐Dinitrophenol 700 2000 ug/kg U 8270 SCSS‐086M‐0001‐SO 700 2000 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4‐Dinitrotoluene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2,6‐Dinitrotoluene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Chloronaphthalene 23 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 23 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Chlorophenol 340 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 350 510 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 280 1000 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Methylnaphthalene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Methylphenol 430 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 430 1000 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Nitroaniline 23 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 23 410 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Nitrophenol 280 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 290 510 U N/A Yes 
SCSS‐068M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 150 510 U N/A Yes 
SCSS‐068M‐0001‐SO 3‐Nitroaniline 22 1000 ug/kg UJ 8270 SCSS‐086M‐0001‐SO 22 1000 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Bromophenyl phenyl ether 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Chloro‐3‐methylphenol 390 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 390 510 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐068M‐0001‐SO 4‐Chloroaniline 40 410 ug/kg UJ 8270 SCSS‐086M‐0001‐SO 40 410 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 27 410 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Methylphenol 660 2000 ug/kg U 8270 SCSS‐086M‐0001‐SO 660 2000 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Nitroaniline 30 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 31 1000 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Nitrophenol 410 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 410 1000 U N/A Yes 
SCSS‐068M‐0001‐SO Acenaphthene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO Acenaphthylene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO Anthracene 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzo(a)anthracene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzo(a)pyrene 23 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 23 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzo(b)fluoranthene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzo(g,h,i)perylene 22 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 22 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzo(k)fluoranthene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Benzoic acid 290 990 ug/kg U 8270 SCSS‐086M‐0001‐SO 300 1000 U N/A Yes 
SCSS‐068M‐0001‐SO Benzyl alcohol 84 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 85 1000 U N/A Yes 
SCSS‐068M‐0001‐SO Bis(2‐chloroethoxy)methane 23 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 23 410 U N/A Yes 
SCSS‐068M‐0001‐SO Bis(2‐chloroethyl) ether 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Bis(2‐chloroisopropyl) ether 30 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 31 410 U N/A Yes 
SCSS‐068M‐0001‐SO Bis(2‐ethylhexyl) phthalate 100 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 130 1000 J N/A Yes 
SCSS‐068M‐0001‐SO Butylbenzyl phthalate 74 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 74 410 U N/A Yes 
SCSS‐068M‐0001‐SO Carbazole 28 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 29 410 U N/A Yes 
SCSS‐068M‐0001‐SO Chrysene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Dibenzo(a,h)anthracene 22 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 22 410 U N/A Yes 
SCSS‐068M‐0001‐SO Dibenzofuran 24 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 24 410 U N/A Yes 
SCSS‐068M‐0001‐SO Diethyl phthalate 65 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 65 410 U N/A Yes 
SCSS‐068M‐0001‐SO Dimethyl phthalate 64 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 64 410 U N/A Yes 
SCSS‐068M‐0001‐SO Di‐n‐butyl phthalate 88 410 ug/kg J 8270 SCSS‐086M‐0001‐SO 81 410 U N/A Yes 
SCSS‐068M‐0001‐SO Di‐n‐octyl phthalate 60 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 60 410 U N/A Yes 
SCSS‐068M‐0001‐SO Fluoranthene 26 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 27 410 U N/A Yes 
SCSS‐068M‐0001‐SO Fluorene 25 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 26 410 U N/A Yes 
SCSS‐068M‐0001‐SO Hexachlorobenzene 28 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 29 410 U N/A Yes 
SCSS‐068M‐0001‐SO Hexachlorobutadiene 63 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 63 410 U N/A Yes 
SCSS‐068M‐0001‐SO Hexachlorocyclopentadiene 53 410 ug/kg UJ 8270 SCSS‐086M‐0001‐SO 53 410 U N/A Yes 
SCSS‐068M‐0001‐SO Hexachloroethane 33 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 34 410 U N/A Yes 
SCSS‐068M‐0001‐SO Indeno(1,2,3‐cd)pyrene 23 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 23 410 U N/A Yes 
SCSS‐068M‐0001‐SO Isophorone 51 410 ug/kg J 8270 SCSS‐086M‐0001‐SO 140 410 J N/A Yes 
SCSS‐068M‐0001‐SO Naphthalene 21 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 21 410 U N/A Yes 
SCSS‐068M‐0001‐SO Nitrobenzene 60 410 ug/kg R 8270 SCSS‐086M‐0001‐SO 60 410 U N/A N/A 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐068M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 71 410 U N/A Yes 
SCSS‐068M‐0001‐SO N‐Nitrosodiphenylamine 51 810 ug/kg U 8270 SCSS‐086M‐0001‐SO 51 820 U N/A Yes 
SCSS‐068M‐0001‐SO Pentachlorophenol 240 1000 ug/kg U 8270 SCSS‐086M‐0001‐SO 240 1000 U N/A Yes 
SCSS‐068M‐0001‐SO Phenanthrene 26 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 27 410 U N/A Yes 
SCSS‐068M‐0001‐SO Phenol 160 510 ug/kg U 8270 SCSS‐086M‐0001‐SO 160 510 U N/A Yes 
SCSS‐068M‐0001‐SO Pyrene 26 410 ug/kg U 8270 SCSS‐086M‐0001‐SO 27 410 U N/A Yes 
SCSS‐068M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.13 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 1,3‐Dinitrobenzene 0.08 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.08 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4,6‐Trinitrotoluene 0.09 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSS‐086M‐0001‐SO 0.2 0.44 U N/A N/A 
SCSS‐068M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSS‐086M‐0001‐SO 0.07 0.5 U N/A N/A 
SCSS‐068M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.05 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 2‐Nitrotoluene 0.09 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 3,5‐Dinitroaniline 0.09 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.07 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.07 0.5 U N/A Yes 
SCSS‐068M‐0001‐SO HMX 0.12 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.12 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO Nitrobenzene 0.04 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.04 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO Nitroglycerin 0.5 1.5 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSS‐068M‐0001‐SO PETN 0.5 1.5 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.5 1.5 U N/A Yes 
SCSS‐068M‐0001‐SO RDX 0.16 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.16 0.44 U N/A Yes 
SCSS‐068M‐0001‐SO Tetryl 0.09 0.44 mg/kg U 8330B SCSS‐086M‐0001‐SO 0.09 0.44 U N/A Yes 
SCSS‐073M‐0001‐SO Aluminum 9480 0.24 mg/kg 6010 SCSS‐087M‐0001‐SO 8210 0.24 14 N/A 
SCSS‐073M‐0001‐SO Antimony 2.9 0.55 mg/kg J+ 6010 SCSS‐087M‐0001‐SO 2.2 0.55 N/A No 
SCSS‐073M‐0001‐SO Arsenic 21.8 0.92 mg/kg 6010 SCSS‐087M‐0001‐SO 23 0.92 5  N/A  
SCSS‐073M‐0001‐SO Barium 94.3 0.055 mg/kg 6010 SCSS‐087M‐0001‐SO 91.7 0.055 3  N/A  
SCSS‐073M‐0001‐SO Beryllium 0.77 0.024 mg/kg 6010 SCSS‐087M‐0001‐SO 0.72 0.024 7  N/A  
SCSS‐073M‐0001‐SO Cadmium 0.63 0.043 mg/kg 6010 SCSS‐087M‐0001‐SO 0.58 0.043 8  N/A  
SCSS‐073M‐0001‐SO Calcium 10300 1 mg/kg 6010 SCSS‐087M‐0001‐SO 7340 1 34 N/A 
SCSS‐073M‐0001‐SO Chromium 130 0.13 mg/kg 6010 SCSS‐087M‐0001‐SO 86.1 0.13 41 N/A 
SCSS‐073M‐0001‐SO Cobalt 10.8 0.1 mg/kg 6010 SCSS‐087M‐0001‐SO 11.3 0.1 5  N/A  
SCSS‐073M‐0001‐SO Copper 24.3 0.41 mg/kg 6010 SCSS‐087M‐0001‐SO 26.2 0.41 8  N/A  
SCSS‐073M‐0001‐SO Iron 24800 2 mg/kg 6010 SCSS‐087M‐0001‐SO 23300 2 6  N/A  
SCSS‐073M‐0001‐SO Lead 50.3 0.29 mg/kg 6010 SCSS‐087M‐0001‐SO 61.2 0.29 20 N/A 
SCSS‐073M‐0001‐SO Magnesium 3040 0.82 mg/kg 6010 SCSS‐087M‐0001‐SO 2710 0.82 11 N/A 
SCSS‐073M‐0001‐SO Manganese 576 0.1 mg/kg 6010 SCSS‐087M‐0001‐SO 520 0.1 10 N/A 
SCSS‐073M‐0001‐SO Nickel 32.7 0.12 mg/kg 6010 SCSS‐087M‐0001‐SO 26.9 0.12 19 N/A 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐073M‐0001‐SO Potassium 1350 37 mg/kg 6010 SCSS‐087M‐0001‐SO 1080 37 22 N/A 
SCSS‐073M‐0001‐SO Selenium 2.4 0.86 mg/kg J+ 6010 SCSS‐087M‐0001‐SO 2.2 0.86 N/A Yes 
SCSS‐073M‐0001‐SO Silver 2 0.11 mg/kg 6010 SCSS‐087M‐0001‐SO 3 0.11 40 N/A 
SCSS‐073M‐0001‐SO Sodium 101 13 mg/kg 6010 SCSS‐087M‐0001‐SO 79.8 13 23 N/A 
SCSS‐073M‐0001‐SO Thallium 0.082 0.29 mg/kg UJ 6010 SCSS‐087M‐0001‐SO 0.47 0.29 N/A No 
SCSS‐073M‐0001‐SO Vanadium 19.8 0.069 mg/kg 6010 SCSS‐087M‐0001‐SO 20.3 0.069 2  N/A  
SCSS‐073M‐0001‐SO Zinc 86.1 0.24 mg/kg 6010 SCSS‐087M‐0001‐SO 86.1 0.24 0  N/A  
SCSS‐073M‐0001‐SO Mercury 0.27 0.008 mg/kg 7471 SCSS‐087M‐0001‐SO 0.21 0.008 25 N/A 
SCSS‐073M‐0001‐SO 1,2,4‐Trichlorobenzene 21 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 21 410 U N/A Yes 
SCSS‐073M‐0001‐SO 1,2‐Dichlorobenzene 39 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 100 410 J N/A Yes 
SCSS‐073M‐0001‐SO 1,3‐Dichlorobenzene 20 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 26 410 J N/A Yes 
SCSS‐073M‐0001‐SO 1,4‐Dichlorobenzene 19 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 48 410 J N/A Yes 
SCSS‐073M‐0001‐SO 2,4,5‐Trichlorophenol 130 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 130 510 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4,6‐Trichlorophenol 130 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 130 510 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4‐Dichlorophenol 120 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 120 510 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4‐Dimethylphenol 100 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 100 410 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4‐Dinitrophenol 700 2000 ug/kg U 8270 SCSS‐087M‐0001‐SO 710 2000 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4‐Dinitrotoluene 24 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 92 410 J N/A Yes 
SCSS‐073M‐0001‐SO 2,6‐Dinitrotoluene 24 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 25 410 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Chloronaphthalene 23 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 24 410 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Chlorophenol 350 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 350 510 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Methyl‐4,6‐dinitrophenol 270 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 280 1000 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Methylnaphthalene 240 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 330 410 J N/A Yes 
SCSS‐073M‐0001‐SO 2‐Methylphenol 430 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 430 1000 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Nitroaniline 23 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 24 410 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Nitrophenol 290 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 290 510 U N/A Yes 
SCSS‐073M‐0001‐SO 3,3'‐Dichlorobenzidine 150 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 150 510 U N/A Yes 
SCSS‐073M‐0001‐SO 3‐Nitroaniline 22 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 22 1000 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Bromophenyl phenyl ether 25 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 26 410 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Chloro‐3‐methylphenol 390 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 390 510 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Chloroaniline 40 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 40 410 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Chlorophenyl phenyl ether 26 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 27 410 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Methylphenol 660 2000 ug/kg U 8270 SCSS‐087M‐0001‐SO 660 2000 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Nitroaniline 31 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 31 1000 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Nitrophenol 410 1000 ug/kg UJ 8270 SCSS‐087M‐0001‐SO 410 1000 U N/A Yes 
SCSS‐073M‐0001‐SO Acenaphthene 35 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 64 410 J N/A Yes 
SCSS‐073M‐0001‐SO Acenaphthylene 29 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 25 410 U N/A Yes 
SCSS‐073M‐0001‐SO Anthracene 93 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 150 410 J N/A Yes 
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Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐073M‐0001‐SO Benzo(a)anthracene 370 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 390 410 J N/A Yes 
SCSS‐073M‐0001‐SO Benzo(a)pyrene 350 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 350 410 J N/A Yes 
SCSS‐073M‐0001‐SO Benzo(b)fluoranthene 580 410 ug/kg 8270 SCSS‐087M‐0001‐SO 520 410 N/A Yes 
SCSS‐073M‐0001‐SO Benzo(g,h,i)perylene 190 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 210 410 J N/A Yes 
SCSS‐073M‐0001‐SO Benzo(k)fluoranthene 200 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 170 410 J N/A Yes 
SCSS‐073M‐0001‐SO Benzoic acid 300 2000 ug/kg U 8270 SCSS‐087M‐0001‐SO 300 2000 U N/A Yes 
SCSS‐073M‐0001‐SO Benzyl alcohol 85 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 85 1000 U N/A Yes 
SCSS‐073M‐0001‐SO Bis(2‐chloroethoxy)methane 23 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 24 410 U N/A Yes 
SCSS‐073M‐0001‐SO Bis(2‐chloroethyl) ether 25 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 26 410 U N/A Yes 
SCSS‐073M‐0001‐SO Bis(2‐chloroisopropyl) ether 31 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 31 410 U N/A Yes 
SCSS‐073M‐0001‐SO Bis(2‐ethylhexyl) phthalate 190 1000 ug/kg J 8270 SCSS‐087M‐0001‐SO 950 1000 J N/A Yes 
SCSS‐073M‐0001‐SO Butylbenzyl phthalate 74 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 75 410 U N/A Yes 
SCSS‐073M‐0001‐SO Carbazole 58 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 99 410 J N/A Yes 
SCSS‐073M‐0001‐SO Chrysene 400 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 390 410 J N/A Yes 
SCSS‐073M‐0001‐SO Dibenzo(a,h)anthracene 69 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 92 410 J N/A Yes 
SCSS‐073M‐0001‐SO Dibenzofuran 72 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 100 410 J N/A Yes 
SCSS‐073M‐0001‐SO Diethyl phthalate 65 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 65 410 U N/A Yes 
SCSS‐073M‐0001‐SO Dimethyl phthalate 64 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 64 410 U N/A Yes 
SCSS‐073M‐0001‐SO Di‐n‐butyl phthalate 140 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 130 410 J N/A Yes 
SCSS‐073M‐0001‐SO Di‐n‐octyl phthalate 60 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 60 410 U N/A Yes 
SCSS‐073M‐0001‐SO Fluoranthene 760 410 ug/kg 8270 SCSS‐087M‐0001‐SO 890 410 N/A Yes 
SCSS‐073M‐0001‐SO Fluorene 33 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 55 410 J N/A Yes 
SCSS‐073M‐0001‐SO Hexachlorobenzene 29 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 29 410 U N/A Yes 
SCSS‐073M‐0001‐SO Hexachlorobutadiene 63 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 63 410 U N/A Yes 
SCSS‐073M‐0001‐SO Hexachlorocyclopentadiene 53 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 53 410 U N/A Yes 
SCSS‐073M‐0001‐SO Hexachloroethane 34 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 34 410 U N/A Yes 
SCSS‐073M‐0001‐SO Indeno(1,2,3‐cd)pyrene 170 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 210 410 J N/A Yes 
SCSS‐073M‐0001‐SO Isophorone 51 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 51 410 U N/A Yes 
SCSS‐073M‐0001‐SO Naphthalene 170 410 ug/kg J 8270 SCSS‐087M‐0001‐SO 240 410 J N/A Yes 
SCSS‐073M‐0001‐SO Nitrobenzene 60 410 ug/kg R 8270 SCSS‐087M‐0001‐SO 60 410 U N/A N/A 
SCSS‐073M‐0001‐SO N‐Nitroso‐di‐n‐propylamine 71 410 ug/kg U 8270 SCSS‐087M‐0001‐SO 72 410 U N/A Yes 
SCSS‐073M‐0001‐SO N‐Nitrosodiphenylamine 51 810 ug/kg U 8270 SCSS‐087M‐0001‐SO 51 820 U N/A Yes 
SCSS‐073M‐0001‐SO Pentachlorophenol 240 1000 ug/kg U 8270 SCSS‐087M‐0001‐SO 250 1000 U N/A Yes 
SCSS‐073M‐0001‐SO Phenanthrene 450 410 ug/kg 8270 SCSS‐087M‐0001‐SO 700 410 N/A Yes 
SCSS‐073M‐0001‐SO Phenol 160 510 ug/kg U 8270 SCSS‐087M‐0001‐SO 160 510 U N/A Yes 
SCSS‐073M‐0001‐SO Pyrene 620 410 ug/kg 8270 SCSS‐087M‐0001‐SO 630 410 N/A Yes 
SCSS‐073M‐0001‐SO 1,3,5‐Trinitrobenzene 0.13 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.13 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 1,3‐Dinitrobenzene 0.081 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.079 0.43 U N/A Yes 
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Sand Creek Field Duplicate Comparisons 

Sample Analyte Result LOQ Units Qualifier Method Sample Result LOQ Qualifier RPD W/In LOQ 
SCSS‐073M‐0001‐SO 2,4,6‐Trinitrotoluene 0.091 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.089 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 2,4‐Dinitrotoluene 0.2 0.44 mg/kg R 8330B SCSS‐087M‐0001‐SO 0.2 0.43 U N/A N/A 
SCSS‐073M‐0001‐SO 2,6‐Dinitrotoluene 0.07 0.5 mg/kg R 8330B SCSS‐087M‐0001‐SO 0.069 0.49 U N/A N/A 
SCSS‐073M‐0001‐SO 2‐Amino‐4,6‐dinitrotoluene 0.05 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.049 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 2‐Nitrotoluene 0.091 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.089 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 3,5‐Dinitroaniline 0.091 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.089 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 3‐Nitrotoluene 0.07 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.069 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Amino‐2,6‐dinitrotoluene 0.07 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.069 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO 4‐Nitrotoluene 0.07 0.5 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.069 0.49 U N/A Yes 
SCSS‐073M‐0001‐SO HMX 0.12 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.12 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO Nitrobenzene 0.04 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.04 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO Nitroglycerin 0.5 1.5 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.49 1.5 U N/A Yes 
SCSS‐073M‐0001‐SO PETN 0.5 1.5 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.49 1.5 U N/A Yes 
SCSS‐073M‐0001‐SO RDX 0.16 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.16 0.43 U N/A Yes 
SCSS‐073M‐0001‐SO Tetryl 0.091 0.44 mg/kg U 8330B SCSS‐087M‐0001‐SO 0.089 0.43 U N/A Yes 
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POLY CHLORINATED BIPHENYLS 
(PCB/AROCLORS) CHECKLIST 

Project Name~/~uJAta:-< IJtJt I /~ e_\f~el-
0 _L,, 1 7-

Laborato1y ~:i ~I.Qd ll'ltt.ovte~ 

Batch Number(s): '3 45s3 {e J '.7 ~ 3 '=J 

Sample Delivery Group: S t ~ 1 ~ ~ I fl' 
} 

1 () 

1. Holding Time: 
(a) Were samples extracted within holding time? [ ] 
(b) Were samples analyzed within holding time? r l 

2. Initial Calibration: 

• Did the initial calibration consist of five standards? [ ] 
• Did Aroclors 1016 and 1260 meet the RSD ~ 20% or the r [ ] 

~ 0.99? 

• Was manual integration "·M" performed? [ 1 [~ 
If the answer is ··yes", check for supporting documents. 

• Was the manual integration necessary' 1-A: [ ] I l 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of evel)· [ ] 

daily sequence or every 12 hours?? 

• Was the QC/MRL between 70-1300/o R dt,4..)c( L l 

5. Initial Calibration Verification (ICY): <>-7 
~5 \,tA... 1:- ,-0 Io 

Is the mid level (2°d source) recovel)· within 85 l .l~%? 
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6. Continuing Calibration Verification (CCV): 

• Was CCV conducted 
:=. 

ev~l2 hours? 
µ ce 

[~ L l 
(;(o M_ 

• Was Drift or D ~ from the initial calibration with a [;-{ [ ] 
maximwn %0 < 20% for a specific compound? 

7. Sample Analysis: 

• Was the RRT of an identified component "'ithin the [ ] 
retention time window created as SW-846 requires? 

• Were samples with levels higher than the calibration rangeJJx:. [ ] [ ] 

(E), diluted and re-analyzed? ·; • 

• Were identified Aroclors J.°nfinped on a 
I -s4\~ secoI\d GC 

[~ column? QC, - tJ./h~.J' I 1 

• Were individual Aroclor standards used to determine the [,{ [ ] 
pattern of the peaks? 
(Individual Aroclors are 1221 , 1232, 1242, 1248, and 
1254. Both Aroclor 1016, and 1260 can be used from the 
mixed calibration standards.) 

[~ [ 1 
• Was RPD of target anal~jrmation,;; 40f l 15' 

8. Sample Quality Control: ~ 
• Method Blanks: Were target anal) 1es ~ 1/2 MRL? AL b l l 

• LCS: Were the percent recoveries for LCS within the [ J 
limits? 

[ ] • MS/MSD: Were the percent recoveries within limits? 

Were the RPDs within control limits? 
[ ] 

• System Monitoring Compounds (Surrogates): are 
surrogate recoveries within QC limits? r l 
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9. cog:ents n~?onal sheets if necessary): 
O e, IA,,,.S • 

Validated/Reviewed by: 

Signanrre Li){~~ , Date: ,7 3· r 1,,,-- • ~ l 3 

Name: 

181 



Shaw Environmental & Infrastructure, Inc.

VERSJON5 
June 2002 

U.S. Army Corps of Engineers Louisville District - LCG 

ORGANOCHLORINE PESTICIDES 
ANALYSIS CHECKLIST 

Project Name~"4' &AU n Ot-;A, I Is~ C..,r 
~ I al_ 

Laborato1y: ~laov'a:hv: 1<$ 

Batch Number(s): ::3 +5s 3, 9' 1 ~ f-<:t~ 
Sample Delivery Group: ~ I ~1~ ~ J l,f 70 

1. Holding Time: 
(a) Were samples extracted within holding time? [ ] 
(b) Were samples analyzed within holding time? [ ] 

2. DDT/Endrin Breakdo"'n: 

• Was breakdown~ 15%? [~ [ ] 

3. Initial Calibration: 

• Did the initial calibration consist of five standards? [ l 
• Did all compounds meet the RSD ~ 20% or r ~ 0. 99? r 1 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ ] 

• Was the manual integration necessary? ,tl!k 
[ ] [ l 

If the answer is 'no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

4. QCMDL: 

• Was MDL Check performed? [~ [ ] 

5. QCMRL: 

• Were QC/MRL nm at the beginning and end of every [,( 
daily sequence or every 12 hours?? 

E-228 Appendix E 
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G. Initial Calibration Verification (ICV): ~ 

~ttl., 40 .. \1-0( 0 [ ] 
• Is the mid level (2nd source) recovety within-35 115%? 

7. Continuing Calibration Verification (CCV): 

• Was CCV conducted e_!5Y 12 hours? [ ] 

~~~~ 
• Was Drift or D ~lo from the initial calibration with a [ ] 

maximum D ~ 20% for a specific compound? 

8. Sample Analysis: 

• Was the RRT of an identified component within the 
retention time window created as SW-846 requires? c,r' [ ] 

• Were samples with levels higher than the calibration/ 
range (E), diluted and re-analyzed? ~ A [ ] [ ] 

• Were identified compounds confirmed on a second GC 
column? [ ] 

• Was RPD of target anal)te confirmation~ 40? 
[ j 

9. Sample Quality Control: 

\,\JI • 
• Method Blanks: Were target anal)tes ~ 1/2 MRL? AJ."t> [ ] 

[ ] 

e:i\ ~irw~i'1<.-J.0J,,,1,
LCS: Were the percent recoveries 

_ 
for LCS within the.~ 

11r.,,1e'% {"'<,,-) 
 :.-"!::, • MS/MSD: ,;:-;;:Ar;:1 recoveries within lirnitsy [ ] [~ 

~e the RPO within control limits? [~ [ ] 

[~ • System Monitoring Compounds (Surrogates): are r I 
surrogate recoveries within QC limits? 

f
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10. Comments (attach additional sheets if ne es 

~s~~~~~~+.-~c.(,lla.<'.flo--\_.:31~4--~~~~~~::::....::;::L,I' 

Validated/Reviewed by: 

Signature: Date: 0-:; . J 1,.-, .. ~ ( 3 

184 



Shaw Environmental & Infrastructure, Inc.

E-231

VERSION 5 
June2002 

U.S. Army Corps of Engineers Louisville District - LCG 

VOLATILE ORGANIC ANALYSIS 
CHECKLIST 

ProjectName::Ea.«J.eJAl{\4 Ot:2A:t LsJ~~ 
Laboratory: G:~) 1t ~~",«h, y' 

Batch Number(s): ~+:4 QO '3~ 

\,e: 
(p 

1 
Ss :3~ (p 

7 
1 

Sample Delivel)· Group (SDG): ~ JZo:1~ 4S / l.f' "2,,-:7 J 4J l.{;1'tJ 

Yes lli2 
1. Holding Time: 

(a) Were samples preserved? [ ] 
(b) Were samples analyzed within holding time? l} [ ] 

2 . Was the BFB tune performed at the beginning of each 12- [/ L 1 
hour period during which samples were analyzed? 

3. Was mass assignment based on m/z 95? [/ [ ] 

4. Indicate if BFB ions abundance relative to m/z 95 base peak 
met the ions abundance criteria: 

m/z Acceptance Criteria 
50 15.0 - 40.0 % 

30.0- 66.0 % 
[i [ ] 

75 [ l 
95 100%, Base Peak [ ] 
96 5.0 - 9.00/o [ 
173 <2.00/o of m/z 174 

!i ] 

174 >50% 
175 5.0 - 9.0% of mass 174 

fi 
176 95.0 - 101.0% of m/z 174 

[f 
r 1 
[ ] 
r 

lV 
J 

[ ] 
177 5.0 - 9.0% of m/z 176 [ ] 

The relative ion abundance of m/z 95/96, m/z 174/ 176, 
and 176/177 are of critical importance. 

The relative ion abundance of m/z 50 and 75 are oflower 
importance. 
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5. Initial Calibration: 

• Did the initial calibration consist of five standards? [ ] 

• Did the System Performance Check Compmmds (SPCC) 
meet the minimum mean response factor (RF)? 

RF 
Chloromethane 0.1 [ ] 
1, 1-Dichloroethane 0.1 [ ] 
Bromoform 0.1 [ ] 
Chlorobenzene 0.3 [ ] 
1,1 ,2,2-Tetrachloroethane 0. 3 [ ] 

• Did the RSD meet the criteria ~ 30% for each 
individual Calibration Check Compound (CCC)? 

1,1-Dichloroethene [ ] 
Chloroform [ ] 
1,2-Dichloropropane [ ] 
Toluene [ ] 
Ethyl benzene l ] 
Vinyl chloride [ ] 

• Are the RSDs for the remaining target anal)1es ~ 15% or r 
~ 0. 99 with a mean RSD ~ 15% with a maximum RSD ~ 

[ ] 20%? 

If the answer is ''No", are the mean RSDs ~ 15%? 14,.~ 

manual integration 11M 11 performed? t 
[] [ ] 

• Was [ J r/ 
If the answer is "Yes", check for supporting l l [ ] 
documents. 

• Was the manual integration necessary? 

If the answer is ''No", contact the laboratory inquiring 
about the reasons behind the manual integration, and r 1 [ [ ] J 

inform the District Chemist immediately if there 
were no valid reasons. 

6. QCMDL: [ ] 
• Was MDL Check performed? 

7. QCMRL: [ J 
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• Were QC/MRL run at the beginning and end of every 
daily sequence or every 12 hours? 

• Was the QC/MRL between 70-~30.'.'i!l [ ] 
~ u,"'1.MA.....~ 

• For the non-contaminants of concern was the 
QCIMRL between 60-140% (Sporadic Marginal Failure) [ ] 

8. Initial Calibration Verification (ICV): [,,(" [ ] 

• Is the mid level (2nd source) recovery within 80 - 120% 
for contaminants of concern ? 
• Is the mid level (2nd source) recovery within 60-140% 
for non-contaminants of concern (Sporadic Marginal 
Failure)? 

9. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 12 hours? [~ [ ] 

• Did SPCC meet the RF values? [~ [ ] 

Chloromethane 0.1 [,0' [ ] 
l , 1-Dichloroethane 0.1 ~ 

[ ] 
Bromoform 0.1 [ ] 
Chlorobenzene 0.3 rY 
1,1,2,2-Tetrachloroethane 0.3 ry 

[ ] 
r l 

[ • Did the CCC meet the minimum requirements (D ~ [~ ] 
20%)? 

[ 1, 1-Dichloroethene ] 
[ ] Chloroform 

1,2-Dichloropropane [ l 
Toluene [ ] 
Ethyl benzene [ I 
Vinyl chloride [ J 

• Primary Evaluation: Was the mean, Drift or D ~ 20% 
from the initial calibration? [ l 

• AltornutiYo EYaluulion: Mwumwn allowuhlo Drift/D for 
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Yes No 
each target anal)te is :S 30% when mean D :S 20%? [ ] [ ] 

10. Sample Analysis: 

• Was the RRT of an identified component within ± 0.06 [ l 
RRT units of the RRT of the standard component? 

• Did the abundance of ions in the sample spectra agree [ ] 
within 30% of the major ions (> 10% of the base ion) in 
the standard spectra? 

• Were the internal standard areas within the QC limits [~ [ ] 

(from -500/o to +200%)? 

11. Sample Quality Control : 

• Method Blanks: Were target analytes :S 1/2 MRL? [ ] 

• LCS: Were the percent recoveries for LCS within the [ J 
limits? 

• MS/MSD: Were the percent recoveries within limits? [ ] 

[/ 
[ J 

Validated/Reviewed by: 
Signature

d;4~1JJ»A-
: (} · 

Date: (2?. J'i,.1,(J (? 
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Samples qualified for MRL recovery outliers 
MRL%Rs 

Anatyte Qualified Samples 
Begin/End 

2-hexanone 37% / 62% 
chloroethane 5%/4% DA 1 SB-0590-0201-SO 
chloromethane 0%/0% 
2-tlexanone 38%/3% 

chloroethane 0%/17% 

chloromethane 0%/0% 
DA 1 SB-0680-0201-SO 

4-methyl-2-pentanone -- / 69% 
acetone -- / 67% 
m,p-xylenes -/11% 

Samples qualified for MRL recove,y outliers 
MRL %Rs 

Analyte Qualified Samples 
Begin/End 

carbon disulfide ---/68% 

dibromochloromethane -/63% SCSB-0480-0001-SO 

trans-1,3-dichloropropene -/69% 
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NITROAROMATICS & NITRAMINE DATA . - \-
ANALYSIS (EXPLOSIVE RESIDUES) /h\v·hc_~~ 

CHECKLIST1
li-zl)l\t'S~-o-s "S~ _0001 - s~ li-si~t'o) 

-i:-- 'lhJDI\ \ <":>() -()SC\'M- o-i..ot-'SO (£,S/Stj2J 
"1 /:.zs+ 1)1;\ ":>~ - OG:>'l'V} - 62.<::,-i_-<::,a ( '651'0~1} 

Project Name: _O_b_f\_l __;_/ _s_a..._l\_l_--"'(_re __ d!_~_;;.._-- I 
+ .. l't h~trj-Q, 

Laboratory: __ C-"~~-----=--------
b;, S ', <::.S 

Batch Number(s): -~_s_o_s1-_~'.).:;_'S_D_S_D ____ _ 

Sample Delivery Group: -~-! S_1_S _____ _ 

5 
1. Holding Time: SS M - ~d. ~G. st" 

Were samples analyzed within holding time? [ ] OS't/1\- 41 ~] d 

U, ~"" - WJ 1c1 

2. Initial Calibration: Ex 

• Did the initial calibration consist of five standards? [ ] 

• Did the RSD meet the criteria s 20% for each individual 
Calibration Compound or r 2: 0.99? ~ [ ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ ] ~J 

• Was the manual integration necessary? [ J [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of every ~ [ ] 
daily sequence or every 12 hours?? 

[ ] 
• Was the percentage "D" for QC/MRL s 30%? 

5. Initial Calibration Verification (ICY): [ ] 
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• Was the ICV made of a 2nd source? ~] [ ] 

• Was the mid level (2"d source) recovery within 85 -
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 
• Was midpoint calibration standard conducted at the [ ] 

beginning of the day? 

• Was midpoint calibration standard conducted every ten [ ] 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the [ ] 
last sample of the day? 

• Did the CCV meet the minimum requirements (D s 15% [ ] 
with a maximum D :'.S 20% for a specific compound if the 
mean D :'.S 15%)? 

7. Sample Analysis: 
• Was the RRT of an identified component within the N )JA, [ ] [ ] 

retention time window created as SW-846 requires? 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? 

[ ] [ ] 
• Were all identified hits confirmed on a second column? 

[ ] [ ] 

• Was RPD of target analyte confirmations 40? 
[ ] [ ] 

• Was there a shoulder on the 2,4,6-TNT peak? 
[ ] [ ] 

If the answer is "Yes", then tetryl decomposition is suspected. [ ] [ ] Peak height rather than peak area should be used for 
calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: 
~J [ J 

• Method Blanks: Were target analytes s 1/2 MRL? 

[ • ~] ] 
LCS: Were the percent recoveries for LCS within the 
limits? 
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Yes 
[ ] 

• MS/MSD: Were the percent recoveries within limits? 

Were the RPDs within control limits? 

• System Monitoring Compounds (Surrogates): Were [ ] 
surrogate recoveries within QC limits? 

9. Comments (attach additional sheets if necessary): 
~{\) ()'S-SM \tf\ (1'.1 -

1 
-j R?b t-ifi.. .. 12.. 2Y 1)1,St-~1..1..,.i;{; 

M.On ... 

Validated/Reviewed by: 

Signature: ~ -~ 

Name: 
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NITROAROMATICS & NITRAMINE DATA 
ANALYSIS (EXPLOSIVE\,!IBSIDUES) 

CHECKLIST sc..sb- o'3rM - 0001 - ~o 

'/t1..5C...'S1'::,-0:,~h - ()OOS-SO 

185 

{BS I lt2>5) 
(8'S/SloJ 

{isl 
\) I 1h1 .Sc...s~- D'-f1)Y\- OC:,c~-'°:)() 

Project Name: _ O_ _A._l _s_,_"_~_C_r_<2..._'Lf_._____ 
SS~ 

q /1., I S c.. ss- D6 ~M - oo <:> 1 - SD { 85 Cl 'fl../o J 

Laboratory: _ C_l ____________ _ 
!>1 h, '6 (.,'l! '{ ,_ 

BatchNumber(s): )Sl>'i.3 • ::>~ l\,j 1:)lUSl 
1 

i 

Sample Delivery Group:----------

0<-11.,M &d 
1. Holding Time: () ~, ""' '(; d. 

Were samples analyzed within holding time? O":, (; ~ 1 d 

2. Initial Calibration: 

• Did the initial calibration consist of five standards? [ ] 

• Did the RSD meet the criteria s 20% for each individual 
Calibration Compound or r 2: 0.99? ~] [ ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ J 'N 

• Was the manual integration necessary? [ ] [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of every [ ] 
daily sequence or every 12 hours?? 

[ ] 
• Was the percentage "D" for QC/MRL s 30%? 

5. Initial Calibration Verification (ICV): [ ] 
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• Was the ICV made of a 2nd source? N [ ] 

• Was the mid level (2nd source) recovery within 85 - ~ 
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 
• Was midpoint calibration standard conducted at the ~] [ ] 

beginning of the day? 

• Was midpoint calibration standard conducted every ten ~] [ J 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the ~ [ J 
last sample of the day? 

• Did the CCV meet the minimum requirements (D s 15% ~ [ ] 
with a maximum D :5 20% for a specific compound if the 
mean D :.S 15%)? 

7. Sample Analysis: 
• Was the RRT of an identified component within the [ ] [ ] 

retention time window created as SW-846 requires? I\) j !\, 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? 

[ ] [ ] 
• Were all identified hits confirmed on a second column? 

[ ] [ J 

• Was RPD of target analyte confirmations 40? 
[ ] [ ] 

• Was there a shoulder on the 2,4,6-TNT peak? [ ] [ ] 
If the answer is "Yes", then tetryl decomposition is suspected. 

[ ] [ ] Peak height rather than peak area should be used for 
calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: 
[ ] 

) 

• Method Blanks: Were target analytes s 1/2 MRL? 

[ ] 
• LCS: Were the percent recoveries for LCS within the 

limits? 
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Yes No 
[ ] [ ] 

• MS/MSD: Were the percent recoveries within limits? N (Ac 

Were the RPDs within control limits? 

• System Monitoring Compounds (Surrogates): Were [ ] 
surrogate recoveries within QC limits? 

9. Comments (attach additional sheets if necessary): 
1 ~ Lj A ::. ::J"f/)' lb .....,, I I '(;.,. U"J l'vl [ O~ h 

Validated/Reviewed by: 

Signature: f , ~ Date: :J( fo (r~ 

Name: 
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NITROAROMATICS & NITRAMINE DATA 
ANALYSIS (EXPLOSIVE RESIDUES) ~

CHECKLIST+ T.)A, s P:> &- o<:i ~"" - ~aP1 Ci s 2. :)1':)) ~h~ 
1) 1-\t <::. 'P:, - o1 O M - ~ ~~ ( ~ 5 °Z..°? "6 ~) ~ ft,'i 
))?\,<::.~- <:>11..M- ()1,0t} { 't:.S1.:~" t>l 9 /-i_y 

Project Name: __;o::...:\J!..:..'A.---=...\ ...c(._S==i...=~=-L('_..:..__.e.;._,,=-~=--f...----
(l>At~<::>-DSOM_tU)\ ("-&'51.56t) '1/1-1 

Laboratory: _.:::C:::....,,_ ___________ _ f- r I 
Ip f/ C_ . / 

"-"tc.. l'>So"" b10J CTLr-1\ 

Batch Number(s): ~':>IL~ :> 4:111.. -z.. 

Sample Delivery Group: -~=...;.(-=-b-"'l._:, ______ _ 

No 
1. Holding Time: ()(:,£.)M k)~ (0 6, 

Were samples analyzed within holding time? [ ] ~ t.-"-- i d, 
C>1DM "tJ 

2. Initial Calibration: o""ll,1""'- <t J 
0 °Sl.>VV"\• 

l, d 
• Did the initial calibration consist of five standards? ~ [ ] 

• Did the RSD meet the criteria s 20% for each individual 
Calibration Compound or r 2'.: 0.99? [ · ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ J "N. 

• Was the manual integration necessary? [ J [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QCIMRL run at the beginning and end of every [ ] 
daily sequence or every 12 hours?? 

[ ] 
• Was the percentage "D" for QC/MRL s 30%? 

5. Initial Calibration Verification (ICV): [ ] 
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• Was the ICV made of a 2°d source? [ ] 

• Was the mid level (2"d source) recovery within 85 -
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 
• Was midpoint calibration standard conducted at the "-l] [ ] 

beginning of the day? 

• Was midpoint calibration standard conducted every ten ~ [ ] 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the ~ [ ] 
last sample of the day? 

• Did the CCV meet the minimum requirements (D s 15% ~ [ ] 
with a maximum D S 20% for a specific compound if the 
meanD S 15%)? 

7. Sample Analysis: 
• Was the RRT of an identified component within the [ ] [ ] 

retention time window created as SW-846 requires? ~ /~ 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? 

[ ] [ ] 
• Were all identified hits confirmed on a second column? 

[ ] [ ] 
• Was RPD of target analyte confirmations 40? 

[ ] [ ] 

• Was there a shoulder on the 2,4,6-TNT peak? [ ] [ ] 

If the answer is "Yes", then tetryl decomposition is suspected. [ ] [ ] Peak height rather than peak area should be · used for 
calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: 
~] [ ] 

• Method Blanks: Were target analytes s 112 MRL? 

[ ] 
• LCS: Were the percent recoveries for LCS within the 

limits? 
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No 
[ ] 

• MS/MSD: Were the percent recoveries within limits? 

Were the RPDs within control limits? 

• System Monitoring Compounds (Surrogates): Were [ ] 
surrogate recoveries within QC limits? 

9. Comments (attach additional sheets if necessary): 
M~/D \)!'\.\<:><; - osoM- 01..ol-SO f-Y\) 

IJ"T I Obt M 

Validated/Reviewed by: 

Signature: 2' ~ 
Name: 
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NITROAROMATICS & NITRAMINE DATA 
ANALYSIS (EXPLOSIVE RESIDUES) 

CHECKLIST +sc.. 51:> - 0l{<t)tv\ -C> oo( (Bs4C>IIJ q /1.,1 
S<:....-St)-o10M - oool (i'5l{ooo) ~h-'o 

Project Name: _O_b)\_ l _/ _Sc,__l\._cl_V_-_tl _ ___ _ 
Laboratory: _C_-; ___________ _ 

O'-/t~ 
Batch Number(s): 35 \ '2.. \ ( o~t""' ) ~Sn .. :~ l o10 fV\.) , ~ ~ n_ b I t0 c_,\ 

Sample Delivery Group: -~ ...... \-~_1_D _ ____ _ 

1. Holding Time: 
Were samples analyzed within holding time? [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of five standards? [ ] 

• Did the RSD meet the criteria ::;; 20% for each individual ~, 
Calibration Compound or r 2'.: 0.99? l 1 [ ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ ] --w_ 

• Was the manual integration necessary? [ ] [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of every [ ] 
daily sequence _or every 12 hours?? 

[ ] 
• Was the percentage "D" for QC/MRL:::; 30%? 

5. Initial Calibration Verification (ICV): [ ] 
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Yes No 

• Was the ICV made of a 2nd source? ~] [ ] 

• Was the mid level (2nd source) recovery within 85 -
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 

• Was midpoint calibration standard conducted at the N [ ] 
beginning of the day? 

• Was midpoint calibration standard conducted every ten ~] [ ] 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the ~] [ ] 
last sample of the day? 

• Did the CCV meet the minimum requirements (D s 15% ~ [ ] 
with a maximum D :::; 20% for a specific compound if the 
mean D:::; 15%)? 

7. Sample Analysis: 

• Was the RRT of an identified component within the ~ [ ] 
retention time window created as SW-846 requires? 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? r-J I f\ [ ] [ ] 

• Were all identified hits confirmed on a second column? ~ [ ] 

• Was RPO of target analyte confirmation s 40? [ ] "hl 
• Was there a shoulder on the 2,4,6-TNT peak? [ ] "N 
If the answer is "Yes", then tetryl decomposition is suspected. [ ] [ ] 
Peak height rather than peak area should be used for 
calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: ~ [ ] 

• Method Blanks: Were target analytes s 1/2 MRL? 

[ ] 
• LCS: Were the percent recoveries for LCS within the ~ . 

limits? 
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Yes No 
tJ I [ ] [ ] 

• MS/MSD: Were the percent recoveries within limits? A 

Were the RPDs within control limits? 

• System Monitoring Compounds (Surrogates): Were ~] [ ] 
surrogate recoveries within QC limits? 

9. Comments (attach additional sheets if necessary): 3 
lo±.groolvl"'A %~?\) LY(o ,~ OS'H'.'.l :::. 7'S,. 0 /c 

Validated/Reviewed by: 

Signature: f M Date: 3/7 f /~ 

Name: 
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NITROAROMATICS & NITRAMINE DATA 
ANALYSIS (EXPLOSIVE RESIDUES) 

S 'ib~ss-i 
CHECK.LI T sc~s - 6l~M- o t)c)\ 11/ er 

SLs~-u,01'-1 -ooo l 
Project Name: _Gb_,_1\_\--'/'-~-a l\._~_ l_f"_qJ...,_'(-'---- ~ b'\ 561... 

Laboratory: _C_=t _____________ _ 

Batch Number(s): -~-<:,_L_l~-~---------

Sample Delivery Group: _<t>_ 'L_l{.;._D_O ______ _ 

1. Holding Time: 
Were samples analyzed within holding time? [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of five standards? ~ [ ] 

• Did the RSD meet the criteria .:s; 20% for each individual 
Calibration Compound or r 2: 0.99? [ ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ ] ~ 

• Was the manual integration necessary? [ ] [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? ~ [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of every ~ [ ] 
daily sequence or every 12 hours?? 

[ ] ~] 
• Was the percentage "D" for QC/MRL ~ 30%? 

5. Initial Calibration Verification (ICV): [ ] 
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• Was the ICV made of a 2nd source? [ ] 

• Was the mid level (2nd source) recovery within 85 -
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 
• Was midpoint calibration standard conducted at the [ ] 

beginning of the day? 

• Was midpoint calibration standard conducted every ten [ ] 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the [ ] 
last sample of the day? 

• Did the CCV meet the minimum requirements (D :::;; 15% [ ] 
with a maximum D S 20% for a specific compound if the 
mean D S 15%)? 

7. Sample Analysis: 
• Was the RRT of an identified component within the ,J ( [ ] [ ] 

retention time window created as SW-846 requires? ft 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? 

[ ] [ ] 
• Were all identified hits confirmed on a second column? 

[ ] [ ] 
• Was RPD of target analyte confirmation:::;; 40? 

[ ] [ ] 
• Was there a shoulder on the 2,4,6-TNT peak? [ J [ ] 
If the answer is "Yes", then tetryl decomposition is suspected. 

[ ] [ ] Peak height rather than peak area should be used for 
calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: 
[ ] 

• Method Blanks: Were target analytes:::;; 1/2 MRL? 

[ ] 
• LCS: Were the percent recoveries for LCS within the 

limits? 
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Yes No 
~~ [] [] 

• MS/MSD: Were the percent recoveries within limits? 

Were the RPDs within control limits? 

• System Monitoring Compounds (Surrogates): Were [ ] 
surrogate recoveries within QC limits? 

9. Comments (attach additional sheets if necessary): 

\\f 

Validated/Reviewed by: 

Signature: ~ , ~ Date: 

Name: 
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NITROAROMATICS & NITRAMINE DATA 
ANALYSIS (EXPLOSIVE RESIDUES) 

CHECKLIST \.)f\..\'Sb-C:>tYfV\-01.0'1. Ci1tO~\) 1,{,t, 
1))\ l "::>~ -oSttf"'\- en.DI (n J<r w') it/n:, 

Project Name: _(j~Cb~A'-'-\ _(_S"_o._~d-"-----'c""'-~-~--
Laboratory: _C_·_\ ______________ _ 

Batch Number(s ): _~_S_Lt ...... 3-'-"'-() --------

Sample Delivery Group: -~- Q_:-~--=-5_'1--____ _ 

1. Holding Time: 
Were samples analyzed within holding time? [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of five standards? [ ] 

• Did the RSD meet the criteria ~ 20% for each individual ~ , 
Calibration Compound or r 2:: 0.99? L""l [ ] 

• Was manual integration "M" performed? 
If the answer is "Yes", check for supporting documents. [ ] "N 

• Was the manual integration necessary? [ ] [ ] 

If the answer is "no", contact the laboratory inquiring 
about the reasons behind the manual integration, and 
inform the District Chemist immediately if there were 
no valid reasons. 

3. QCMDL: 

• Was MDL Check performed? [ ] 

4. QCMRL: 

• Were QC/MRL run at the beginning and end of every N [ ] 
daily sequence or every 12 hours?? 

[ ] N 
• Was the percentage "D" for QC/MRL ~ 30%? 

5. Initial Calibration Verification (ICV): [ ] 
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Yes 

• Was the ICY made of a 2nd source? ~] [ ] 

• Was the mid level (2nd source) recovery within 85 -
115%? 

6. Continuing Calibration Verification (CCV): 
{Daily calibration} 

• Was midpoint calibration standard conducted at the N [ ] 
beginning of the day? 

• Was midpoint calibration standard conducted every ten }1 [ ] 
samples or every twelve hours? 

• Was midpoint calibration standard conducted after the ~] [ ] 
last sample of the day? 

• Did the CCV meet the minimum requirements (D s 15% ~] [ ] 
with a maximum D S 20% for a specific compound if the 
mean D S 15%)? 

7. Sample Analysis: 
• Was the RRT of an identified component within the N/A. [ l [ ] 

retention time window created as SW-846 requires? 

• Were all identified hits, above the initial calibration 
curve, diluted and reanalyzed? 

[ ] [ ] 
• Were all identified hits confirmed on a second column? 

[ ] [ ] 
• Was RPD of target analyte confirmations 40? 

[ ] [ ] 

• Was there a shoulder on the 2,4,6-TNT peak? 
[ ] [ ] 

If the answer is "Yes", then tetryl decomposition is suspected. 
[ ] [ ] Peak height rather than peak area should be used for 

calculating TNT concentration. If teryl was identified in 
aqueous samples, was pH adjusted to <3? 
If the answer is "No", then check for tetryl decomposition, 
and qualify hits with "J" accordingly. 

8. Sample Quality Control: ~ [ ] 

• Method Blanks: Were target analytes s 1/2 MRL? 

] • ~] [ LCS: Were the percent recoveries for LCS within the 
limits? 
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No 
[ ] 

• MS/MSD: Were the percent recoveries within limits? 

Were the RPDs within control limits? ~ 

• System Monitoring Compounds (Surrogates): Were [l [ ] 
surrogate 

if 
f')J\. L 

recoveries within QC limits? 
9. Comments (attach additional~~eets necessary): 

\... 1 .(, 1)N -c"'"tr-"-"(, (J;S 6u; 

Validated/Reviewed by: 

Signature: Date: 

Name: 
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ICP METALS ANALYSIS (6010) 
CHECKLIST '-\<> l l 

SCSI) -C:}l/~M- 0001 -~o (is~ 

_O_t>~~-'-f ~s-~-"'-~_c_,_-E'.._.Q..,_~--- SC.:$ C - 61 6 iv\ - b60 \ _ 
Project Name: 45 o ('fS~ooo \ 

S. C.S<;,-
_ L_..__ __________ _ 

C'S"&M -Doo\-<::,o ( '1S"l,~0L) 
Laboratory: 

Batch Number(s): ------------

Sample Delivery Group: _8~1 =f2_.J_o _____ _ 

1. Holding Time: 
• Were samples analyzed within holding time (6-Months)? [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? ~] [ ] 
three calibration standards and a blank? "'{,] [ ] 

• Was R 2: 0.995 ~ [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] 

QCMRL: 

• Were QC/MRL run at ~d end of every ~ [ ] 
daily sequence or every 12 ours .. 

[ ] "N 
• Was the QC/MRL between 70-130% R? 

Common Elements can be between the MRL and 2X 
MRL level (Fe, Al, Mg and Ca) 

[ ] 
4. Initial Calibration Verification (ICV): 

• Is the mid level (2°d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 
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Yes No 

• Were analytes in the blanks 1/2 MRL? [ ] N 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequence? ~] [ ] 

• Was ICS-AB results within QC limits (80-120)? ~ ] [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? ~~ [ ] 
• Was CCB conducted at end of the analytical sequence? [ ] 
• Were analytes s 1/2 MRL? [ ] "{._ ] 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? ~ J [ ] 

• Was CCV conducted at end of the analytical sequence? ~ ] [ ] 

• Was the %R between 90-11 O? ~ [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? [ ] 

10. Sample Quality Control: 

• Method Blanks: Were target analytes s 1/2 MRL? [ J ~ 

• LCS: Were the percent recoveries for LCS within the ~ [ ] 
limits? 

• MS: Were the percent recoveries within limits? [ ] "'N 

• MD: Were the RPDs within control limits? [ ] N 
11 . Serial Dilution: 

• Was serial dilution (1 :4) conducted when needed? [ ] 

192 



Shaw Environmental & Infrastructure, Inc.

E-256 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment

VERSION 5 
June 2002 

U.S. Army Corps of Engineers Louisville District - LCG 

Yes No 
• Was there an agreement between diluted and undiluted results [ ] ~] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected of matrix [ ] [ ] 
effect (R ~ 0.995)? rJ J A 

13. Comments (attach additional sheets if necessary): ~ 1 d. A 
N\<;2..L, No-..-:..1-:i% OLj-0w"l ""'" Clel"o,. :'1! <, k ·1 

:SC...SS-('.)'Sr rvi -OOo(-S,o 

h~ ( :>1-j I T j ( LD ci') 

Date: :) S /,) 

Name: 
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ICP METALS ANALYSIS (6010) 
CHECKLIST S<_:scs -Dl~M -So (~6~Ss~) 

~ Scs~ - b 
S Cre.-J:s o, - 060( 

VV\ - ('.) 60\ -so ( M/t Sb1.-) 
Project Name: 0\) \ / 0,/ \rl 

Laboratory: _ C_~------------

Batch Number(s): - -----------

Sample Delivery Group: _~_'L_L{_D_v _____ _ 

Yes No 
1. Holding Time: 

• Were samples analyzed within holding time (6-Months)? ~] [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? [ ] 
three calibration standards and a blank? ~l [ ] 

• Was R 2: 0.995 ~] [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] 

QCMRL: 

• Were QC/MRL run at t~ and end of every "N [ ] 
daily sequence or every 12 hours .. 

[ ] "N 
• Was the QCIMRL between 70-130% R? 

Common Elements can be between the MRL and 2X 
MRL level (Fe, Al, Mg and Ca) 

~ ) [ ] 
4. Initial Calibration Verification (ICV): 

• Is the mid level (2°d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 

191 



E-258 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment

VERSION 5 U.S. Army Corps of Engineers Louisville District - LCG 
June 2002 

Yes No 

• Were analytes in the blank s 1/2 MRL? "'t-J [ ] 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequence? ~ ] [ ] 

• Was ICS-AB results within QC limits (80-120)? ~ ] [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? [ ] 
~] 

• Was CCB conducted at end of the analytical sequence? ~ 
[ ] 

• Were analytes s 1/2 MRL? [ ] 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? ~ ] [ ] 

• Was CCV conducted at end of the analytical sequence? ~ ] [ ] 

• Was the %R between 90-11 O? N [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? "kl [ ] 

10. Sample Quality Control: 

• Method Blanks: Were target analytes s 1/2 MRL? [ ] N 

• LCS: Were the percent recoveries for LCS within the ""w [ ] 
limits? 

• MS: Were the percent recoveries within limits? [ ] [ ] tJ /A. 

• MD: Were the RPDs within control limits? [ ] [ ] t 
11 . Serial Dilution: 

• Was serial dilution (1 :4) conducted when needed? [ ] ~] N /-rt, 
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Yes No 
• Was there an agreement between diluted and undiluted results ~ [ ] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected o{ matrix [ ] [ ] 
effect (R ~ 0.995)? f-0 /t,.. 

13. Comments (attach additional sheets if necessary): 
fv\ O..L 01 :rtv\ Sb-:.. I 1..-1 1 ~Q. -:. flf\ , t<'l-= ~o 

Validated/Reviewed by: 

Signature: ~ ~ Date: :)s/ {) 
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ICP METALS ANALYSIS (6010) 
CHECKLIST 

Scs {:) - 031 M -000\ -SO (~ SI l{8o\ 
Project Name: O\)l\,\ / S "-~ C0~ 

Sc. Sb- O)\wt -C>t>o S-s D ('& t;1 st DJ 

Laboratory: _C_..___ ____ ____ __ _ Sc.:'., 11:> -()Lfl..M-c co? -sl.) ( "is sis s 1-.. J 
s~SS-cloiM ( -C::icot-:'.:)o 'b5ol.l1...lo) 

Batch Number(s): ------------

Sample Delivery Group: _ ~_I _S_1_Y: _ ____ _ 

Yes No 
1. Holding Time: 

• Were samples analyzed within holding time (6-Months)? ~] [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? ~] [ ] 
three calibration standards and a blank? ~] [ ] 

• Was R 2:. 0.995 ~ [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] 

QCMRL: 

• Were QCIMRL run at th~d end of every "N [ ] 
daily sequence or every 12 hours?. 

[ ] ~] 
• Was the QCIMRL between 70-130% R? 

Common Elements can be between the MRL and 2X 
MRL level (Fe, Al, Mg and Ca) 

[ ] 
4. · Initial Calibration Verification (ICV): 

• Is the mid level (2"d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 

191 



E-261 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment

VERSION 5 U.S. Army Corps of Engineers Louisville District - LCG 
June 2002 

No 

• ~]s Were analytes in the blanks 1/2 MRL? [ ] 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequence? n [ ] 

• Was ICS-AB results within QC limits (80-120)? ~] [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? ~ [ ] 
• Was CCB conducted at end of the analytical sequence? 

• Were analytes s 1/2 MRL? [ ] ~~ 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? ~ [ ] 

• Was CCV conducted at end of the analytical sequence? ~ [ ] 

• Was the %R between 90-11 O? ~ [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? [ ] 

10. Sample Quality Control: 

• Method Blanks: Were target analytes s 1/2 MRL? [ ] "N 

• LCS: Were the percent recoveries for LCS within the ~ [ ] 
limits? 

• MS: Were the percent recoveries within limits? [ ] i-J 

• MD: Were the RPDs within control limits? [ ] N 
11 . Serial Dilution: 

• Was serial dilution (1 :4) conducted when needed? [f' [ ] 
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Yes 
• Was there an agreement between diluted and undiluted results [ ] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected of matri1 [ ] [ ] 
effect (R;?: 0.995)? N / A, 

13. Comments (attach additional sheets if necessary): 
M~L Th-=- 1 •t"/0 oy1,M 
Cc 

Sc.s N~ 12 6 7 
1
V h1, lt.() 

~~~ --..-,''---+~--=~+-'--'-'-,~+--,,....l-<,-.'--'--"--'-'.L-.LL..J--+-'c.,..:__:~---<-..::....,.....t-t-""""'-''-1--':i+--~'-'-'~ Cd, ( - 7' ) 

-=-..;__.:c__=-~-.-.:..._~~~~ -,--=----><~-+-"'<--L-+-c:==....::....:_.::+->-....,__.'-;-\--"'""'-"'--=---'-'---'-ir-~ ---c----+--
7o 

I 
~(11)10)

v 

Sc..ss-o 

O Y'6 )V\ • As. Z,oJ , CIA.. (-L.L) \ Yb ( L3') 
1 

tv; l-z_, ) , T \ c2..1...\ V C-1-:1 L ln (t.2.) 
os, Y'"\ A '5 ( t l O Q,) , \l ( ± LO C() 

Validated/Reviewed by: 

Signature: f ~ Date: 3 /1 fl3 
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ICP METALS ANALYSIS (6010) 
CHECKLIST 1)/:>tt <:;f=>-o,4.t\-1-ou?.-S>o {~110~~") 

Name: O r v \)A.1 ~s -DSllM- Cflo/ -So ('61/1'.'1(),\ Project 0 A I I 5 ..1 
a_.,-\ Q.. ,_.J'e.J...,~ "'<.) ) 

Laboratory: _ C...__._ _ _ ______ ___ _ 

Batch Number(s): - ----- ------

Sample Delivery Group: _i_i_L\_CS_L _____ _ _ 

1. Holding Time: 
• Were samples analyzed within holding time (6-Months)? [ ] 

2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? [ ] 
three calibration standards and a blank? )i [ ] 

• Was R 2: 0.995 M [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] 

QCMRL: 

• Were QC/MRL run at th~d end of every --l! [ ] 
daily sequence or every 12 hour .. 

i---1 [ ] 
• Was the QCIMRL between 70-130% R? 

Common Elements can be between the MRL and 2X 
MRL level (Fe, Al, Mg and Ca) 

[ ] 
4. Initial Calibration Verification (ICV): 

• Is the mid level (2°d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 
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No 

• ~s 
Were analytes in the blank :S: 1/2 MRL? [ ] 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequence? "'l] [ ] 

• Was JCS-AB results within QC limits (80-120)? ~] [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? [ ] 
• Was CCB conducted at end of the analytical sequence? [ ] 
• Were analytes:::;; 1/2 MRL? 

l~ 
[ ] "f.-] 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? "N [ ] 

• Was CCV conducted at end of the analytical sequence? "N [ ] 

• Was the %R between 90-11 O? ~ [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? ~] [ ] 

10. Sample Quality Control: 

. 
• Method Blanks: Were target analytes :S: 1/2 MRL? [ ] 'W 

• LCS: Were the percent recoveries for LCS within the ~ [ ] 
limits? 

• MS: Were the percent recoveries within limits? [ ] N 

• MD: Were the RPDs within control limits? [ ] "f-J 

11. Serial Dilution: 

• Was serial dilution (1 :4) conducted when needed? [ ] 

192 



E-265 Appendix E 
USACE Data Validation Report and Chemical Data Usability Assessment

VERSION 5 
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U.S. Anny Corps of Engineers Louisville District - LCG 

Yes 
• Was there an agreement between diluted and undiluted results [ ] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected of matrix [ ] [ ] 
effect (R 2 0.995)? · N /-Jt4. 

13. Comments (attach additional sheets if necessary): 
Ml2.L '5b::.1l{~/,c, 61LJM 

1ns/o P~,~1., - ol~M -61.Dt-'5° ~1 CT,,y<,,') 1 ~\-J (1.,,, LY) 1 ~e-(s~. -i, '), M~ C1,, - J 
l::.l')Cn.'6, - ) 

1 
?b (- ,1s:) 1 ~ Cr11<t) 1 r1 c- ,,-s) 

~~~'--C--'---,-~---,~~-,-~~--'--+-----'--''-=-+--'-'-=--.'4-'--=----,L---.-~~--,----'--+-(o(Vj '!-) 
~~~~~~----=-..:=---.L.1--,--,-L----+.-~--,-~---=--!--+-""-"'--~~---"-t--'-'c+->:...::.-"-L-----'-'.+-'L--'-''---'--,_, ~ I 

~=-L.b~ 
Validated/Reviewed by: 

Signature: 
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VERSION 5 
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U.S. Army Corps of Engineers Louisville District - LCG 

ICP METALS ANALYSIS (6010) 
CHECKLIST 1) 1\\-S\:>- Oh'orv' - o2o/ ( ~c;rri-~") 

l) t\l ~ b ~ OtOM -O'l..0'1 ('iS'L~i~) 
Project Name: 01) f:\. 1.. / 5 (v.J CreJ:. 1) (\I<::,~ - aT1..-1v1 - c:.YLo'--{ ( !SL3io) 

1)}\\SS _ <::>CS() fVI. _o'°L.o( (~$1-Sb"/J 
Laboratory: _C_~------------

Batch Number(s): ----------

Sample Delivery Group: -----~'-\_l.,_2-'~'--------

1. Holding Time: 
• Were samples analyzed within holding time (6-Months)? [ ] 

'1,~J 
2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? [ ] 
three calibration standards and a blank? [ ] 

• Was R ~ 0.995 [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] 

QCMRL: 

• Were QC/MRL run at the beginning and end of every "kl [ ] 
daily sequence or every 12 hours?? 

[ ] [ ] 
• Was the QC/MRL between 70-130% R? 

Common Elements can be between the MRL and 2X 
MRL level (Fe, Al, Mg and Ca) 

[ ] 
4. Initial Calibration Verification (ICV): 

• Is the mid level (2°d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 
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U.S. Army Corps of Engineers Louisville District - LCG 

Yes No 

• Were analytes in the blanks 1/2 MRL? 'N [ ] 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequen_ce? ~] [ ] 

• Was ICS-AB results within QC limits (80-120)? h [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? ~~ [ ] 
• Was CCB conducted at end of the analytical sequence? 

• Were analytes s 1/2 MRL? [ ] ~ 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? ~l [ ] 

• Was CCV conducted at end of the analytical sequence? "'W [ ] 

• Was the %R between 90-11 O? N [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? N /V" [ ] [ ] 

10. Sample Quality Control: 

• Method Blanks: Were target analytes s 1/2 MRL? ~ [ ] 

• LCS: Were the percent recoveries for LCS within the 'hl [ ] 
limits? 

• MS: Were the percent recoveries within limits? [ ] N 

• MD: Were the RPDs within control limits? [ ] N 
11. Serial Dilution: 

• Was serial dilution (1:4) conducted when needed? ~ [ ] 
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VERSION 5 
June 2002 

U.S. Army Corps of Engineers Louisville District - LCG 

Yes 
• Was there an agreement between diluted and undiluted results [ ] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected of matrix [ ] [ ] 
effect (R;?: 0.995)? N /A 

13. Comments ( attach additional sheets if necessary): 
1) \)p ~ 5~5S-6S1l"\ -0001-so As (loci) ~l\ (Loa;)\ (~(cs&') 

cq~ <::noM \ Ol2M 

Validated/Reviewed by: 

( Signature: p_ 1YwJ:_5 Date: Z./2.."o f 13, 

Name: 9~ 
N"' ::.10°/0 lOh\ o(i':s3 

- 01DM oTL W\ DSC>YV\ 
1'$ 0(., l0/1-I l'f '.L./'f \ I 

,'\:J2s c._ 'S ":) - 6 51 l'V'\ - C:><::> \ - ~ b Sb (-u.,l '2.9 ) 
1 

k('=.7 s, J No.. Cn.,11.)f Cr(-,3'\j 
F1)':> (,1) 1 ' 

'i)~\~'D - t:i10r'\-t>1.D\ - 5o A1(1"? ,c.)J 
1

Sb(1'\ L;,)
1 1 

A::. (1\-) 1 C.d(1-,,,ll)
1 

Cr(b\-),C0 (10,1,) 

f(\Y'\ (b) _1-), N\ (b, , - \ ~ (11, - \ A5 (1:!>, - \ Tl (f::. 0,1.5) I v (l) l - JI 61\ 0-6, - ) I K(ig_ .-) 
N "- C 1 >-, lY) 'Ptis , i { ~o ') · ~ 

193 :;--
$C..'bf.> - O~ l}v\. -(6 <::>0 l - ~o Al (L&, "2.3)1 b~ (1..'fl 18 )l 'Pb C111i )) ·n (6\ ) t,d, (- I b'i) lo (- 1~".s 

1 1 

t

fl)-:, Tl 'id; C v.. (ss) ) N ·, (lb "' Tl {1,,, ) C n LS5 ) 1 i.) 
I l } ) l ) I 
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VERSION 5 
June 2002 

ICP METALS ANALYSIS (6010) 
CHECKLIST \) P-.._ \ SP) - 6 'S 'Sfv\ - Do o I ~ l '& S 1 ~ I ~) 

OS<tlY\ - 01.Dt ( 5s1sLt) 
Project Name: _O_t:>_~_\_/_5_G\_f\_~_(_f'l_~_~_· ____ _ 

Of.~ rn - 01-0'1.. (\SI iiL) 
Laboratory: __ CT__,_ __________ _ 

Batch Number(s): -----------

Sample Delivery Group: ~ ISt,i 2) t~\51<;--1 ~151:82 

1. Holding Time: 
• Were samples analyzed within holding time (6-Months)? [ ] 

sd- (__~ J 
2. Initial Calibration: 

• Did the initial calibration consist of 
One calibration standard and a blank? ~] [ ] 
three calibration standards and a blank? "f.j [ ] 

• Was R 2: 0.995 ~ [ ] 

3. QCMDL: 

• Was MDL Check performed? [ ] ~ 
QCMRL: 

• Were QCIMRL run at the beginning and end of every ~ [ ] 
daily sequence or every 12 hours?? 

[ ] ~ • Was the QC/MRL between 70-130% R? 
Common Elements can be between the MRL and 2X 
MRL level (Fe, Al;Mg and Ca) 

~ [ ] 
4. Initial Calibration Verification (ICV): 

• Is the mid level (2"d source) recovery within 90 - 110%? 

5. Initial Calibration Blank (ICP): 
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Yes 

• Were analytes in the blank s 1/2 MRL? [ ] {! 

6. Interelement Check Standard: 

• Was ICS-A (interferents only) conducted at the beginning 
of analytical sequence? ~] [ ] 

• Was ICS-AB results within QC limits (80-120)? "'N [ ] 

7. Continuing calibration Blank (CCB): 

• Was CCB conducted every 10 samples? ~ [ ] 
• Was CCB conducted at end of the analytical sequence? [ ] 
• Were analytes s 1/2 MRL? [ ] ~] 

8. Continuing Calibration Verification (CCV): 

• Was CCV conducted every 10 samples? "N [ ] 

• Was CCV conducted at end of the analytical sequence? ~ [ ] 

• Was the %R between 90-11 O? ~ [ ] 

9. Sample Analysis: 

• Were samples with levels higher than the calibration range 
(E), diluted and re-analyzed? [ ~ ] [ ] If\ 

10. Sample Quality Control: 

• Method Blanks: Were target analytes s 1/2 MRL? [ ] "N 
• LCS: Were the percent recoveries for LCS within the [ ] [ ] 

limits? 

• MS: Were the percent recoveries within limits? [ ] [ ] 

• [·] MD: Were the RPDs within control limits? [ ] 

11. Serial Dilution: 

• Was serial dilution (1:4) conducted when needed? [ ] [ ] 
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U.S. Army Corps of Engineers Louisville District - LCG 

Yes No 
• Was there an agreement between diluted and undiluted results [ ] [ ] 

(<10%)? 
12. Method of Standard Addition (MSA): 

• Was MSA performed on samples suspected of matrix [ ] [ ] 
effect (R ~ 0.995)? 

13. Comments (attach additional sheets if necessary): 

(
~~-.!..~-=-~=-=-~---'>L-!-.-~~-=--=---,--~~--=-~-+-o--~L-...o_c:,=:..._"'-'--'4-,~-'---'t--== 0 ('50

1 
50) 

~~~~~---"'-=--->.-LI..f-!-C'-4-+--'-'----,-::--'-'-+.:...-=,-'-+-~--'--'~~'-l--~--'--'-"'--'--'-\-=-01~ Tl (107)) 
I 

Cr (o O 
11 (s~ o 

) 

c. ...... 
4.\--l--,-~~v~~~~~-=-~-=-=-.!_~_:_;_~~~-=-=-~-L..:_,_..,___~~......:...::~_:._J_-4-C- { o10) 1~ 

C- 11b) b 1Y'A s-s 51... 1:.n (1r G'L) 1
Sc... S ":> - o~-, \v'l-OC)(.) I -)(.) '& 1-::i ( Lb , 2.1 ) """-.....,_J;;......__--j , K. ( i 1 S°\ ) , tv ti.. (1~ Tl.) 

'rj ( n .. 11 J 1 

Validated/Reviewed by: 

Signature: P~ Date: l/21/-lr~ 

Name: r. MeJs 

fY)~ ~ :: 0.1 (Y\":l/ k; 0/11:> S-SM +- fc~tv\. (o/t'L 11;1lo 

Dv~ 5 \ 'Sl SP.> - O)'irM A:, c~'i) 
1

c~ (1.-LJ Pb 
I 

LL~ L /vi (1,) l Tl (21), v{llf) t::."1(2.t..) 
6 1.Sc....s~- <::. 1 ~-0001 -11 ( ) {o"') 

TT') JL., I Tl 1 0 

M5/D R_?Ds :,esp, -O%M T(( 17"1) , 2::r1 (2eo, J 
'5l) •• $G'5li-o=>'1M A\(llJ 1,1.._ (11) 0c,Cl"L) 193 ' ( .... Cr,) I Cr (/b)i Co (z._1Ji c"' (v(), Pb (1,) 

M~ (,t-Z..,) 1 Mn (n,) 1

1 (',J°, lt'is') \; Cir) =r(\ Ci..i) I Fl!., (t'ti) 
1 1 

'Sc.....'Si>J - C:i<f J M MC 1lJ, Co {2.0 )"' P~ l,,) 
1

f:; (i!l i !vi (d). V (i'I) l" ( 1 1-i) , fu.. Ct Y) . Al (t'J) ~ 
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte CAS Number 

Maximum 
Detection 
(mg/kg) 

GSSL 
(DAF=1) 
(mg/kg) 

RSL 
(mg/kg) 

MCL based SSL 
(mg/kg) 

Initial CMCOPC 
? 

Explosives and Propellants 
2,4,6-
Trinitrotoluene 118-96-7 7.1 NF 0.013 Yes 

2-Amino-4,6-
Dinitrotoluene 35572-78-2 0.25 NF 0.056 Yes 

Nitroguanidine 556-88-7 0.59 NF 0.88 No 
Inorganics 
Antimony 7440-36-0 2.7 0.3 Yes 
Barium 7440-39-3 252 82 Yes 
Cadmium 7440-43-9 2.6 0.4 Yes 
Chromium 7440-47-3 110 2 Yes 
Cobalt 7440-48-4 20.60 NF 0.49 Yes 
Copper 7440-50-8 188 NF 51 46 Yes 
Cyanide 57-12-5 0.16 2 No 
Mercury 7439-97-6 0.0079 NF 0.03 0.1 No 
Selenium 7782-49-2 2.40 0.3 Yes 
Thallium 7440-28-0 0.48 0.04 Yes 
Zinc 7440-66-6 317 620 No 
Semivolatile Organic Compounds 
Di-n-Butyl 
Phthalate 84-74-2 0.21 270 No 

Pesticides 
4,4'-DDT 50-29-3 0.00072 NF 0.067 No 
4,4'-DDE 72-55-9 0.00082 NF NF 0.047 No 
gamma-Chlordane 5103-74-2 0.0052 NF NF NF No 
Heptachlor 76-44-8 0.0019 NF 0.0012 0.033 No 

SRCs that exceed the GSSL screen are in shaded grey.
 
CMCOPC denotes Contaminant Migration Contaminant of Potential Concern.
 
DAF denotes dilution attenuation factor.
 
DDE denotes dichlorodiethyldichloroethylene.
 
DDT denotes dichlorodiphenyltrichloroethane.
 
GSSL denotes generic soil screening level.
 
MCL denotes maximum contaminant level.
 
mg/kg denotes milligrams per kilogram.
 
NF denotes not found.
 
SRC denotes site-related contaminant.
 
SSL denotes soil screening level.
 
RSL denotes Risk-Based Screening Level (EPA, 2010).
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte CAS Number 

Maximum 
Detection 
(mg/kg) 

GSSL 
(DAF=1) 
(mg/kg) 

Risk Based SSL 
(mg/kg) 

MCL based SSL 
(mg/kg) 

Initial CMCOPC ? 

Explosives and Propellants 
2,4,6-
Trinitrotoluene 118-96-7 

64 NF 0.013 Yes 

2-Amino-4,6-
Dinitrotoluene 35572-78-2 

0.31 NF 0.056 Yes 

Inorganics 
Aluminum 7429-90-5 28,600 NF 55,000 No 
Antimony 7440-36-0 20.5 0.3 Yes 
Arsenic 7440-38-2 33 1 Yes 
Barium 7440-39-3 869 82 Yes 
Beryllium 7440-41-7 0.95 3
Cadmium 7440-43-9 18.4 0.4 Yes 
Chromium 7440-47-3 589 2 Yes 
Copper 7440-50-8 1,290 NF 51 46 Yes 
Cyanide 57-12-5 0.4 2
Lead 7439-92-1 416 400 Yes 
Mercury 7439-97-6 0.25 NF 0.03 0.1 Yes 
Selenium 7782-49-2 2.4 0.3 Yes 
Silver 7440-22-4 115 2 Yes 
Thallium 7440-28-0 3.2 0.04 Yes 
Vanadium 7440-62-2 39.9 300 No 
Zinc 7440-66-6 475 620 No 
Semivolatile Organic Compounds 
Bis(2-
Ethylhexyl)phthalat 
e 
Isophorone 
Di-n-Butyl 
Phthalate 

117-81-7 

78-59-1 

84-74-2 

2.7 
0.054 

0.11 

180 

0.03 

270 

No 

Yes 

No 

2-
Methylnaphthalene 91-57-6 0.053 NF 0.75 No 

Pesticides 
4,4’-DDT 50-29-3 0.0003 NF 0.067 No 
4,4’-DDE 72-55-9 0.00061 NF 0.047 No 
Aldrin 309-00-2 0.00071 0.02 No 
delta-BHC 608-73-1 0.0027 NF 0.27 No 

Heptachlor Epoxide 1024-57-3 0.00061 0.03 No 

Endosulfan II 115-29-7 0.00091 0.9 No 
gamma-Chlordane 5103-74-2 0.0058 NF NF NF No 
Heptachlor 76-44-8 0.0073 NF 0.0012 0.033 No 

 No  

 No  

SRCs that exceed the GSSL screen are shaded grey. 

Page 2 of 12 




 

 


 

 


 

 


 

 


 

 


 

 


 

 


 

Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Maximum GSSL 

Analyte CAS Number Detection (DAF=1) Risk Based SSL MCL based SSL Initial CMCOPC ? 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Explosives and Propellants 
2,4,6-
Trinitrotoluene 118-96-7 

64 NF 0.013 Yes 

BHC denotes benzene hexachloride. 
CMCOPC denotes Contaminant Migration Contaminant of Potential Concern.
 
DAF denotes dilution attenuation factor.
 
DDE denotes dichlorodiethyldichloroethylene.
 
DDT denotes dichlorodiphenyltrichloroethane.
 
GSSL denotes generic soil screening level.
 
mg/kg denotes milligrams per kilogram.
 
MCL denotes maximum contaminant level.
 
NF denotes not found.
 
SRC denotes site-related contaminant.
 
SSL denotes soil screening level.
 
RSL denotes Risk-Based Screening Level (EPA, 2010).
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

DAF = 1 + { (Kid))/IL } d = √(0.012 L2) + da {1 - exp [(-LI)/(Kida)] } 

Parameter Symbol Value Units Data Source 
Dilution attenuation factor DAF 1.03 unit less Calculated using the DAF equation shown above 

Aquifer Hydraulic conductivity K 3.16 m/yr 
Literature value based on lithology type (silts, sands and clayey 
sands), from Fetter C. W., 1992. 

Horizontal hydraulic gradient i 0.022 m/m 
Estimated based on RVAAP unconsolidated potentiometric surface 
map, Portage Environmental, 07-08-04 

Infiltration rate I 0.09 m/yr 
10% of annual precipitation from Youngstown WSO AP, Ohio 
weather station 

Source length parallel to groundwater flow L 152.4 m Based on surface area of area with soil impacts 

Mixing zone depth d 5 m 
determine from the lower value between d calculated by equation 
above and aquifer thickness 

Aquifer thickness da 5 m Assumed value 

m denotes meters.
 
m/m denotes meters per meter.
 
m/yr denotes meters per year.
 
Youngstown WSO AP denotes Youngstown Weather Service Office - Airport Station.
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte CAS Number 
Maximum 
Detection 
(mg/kg) 

SSL 
(mg/kg) 

SSSL (DAF=1.03) 
(mg/kg) 

Refined 
CMCOPC ? 

Explosives and Propellants 
2,4,6-Trinitrotoluene 118-96-7 7.1 0.013 0.0134 Yes 
2-Amino-4,6-Dinitrotoluene 35572-78-2 0.25 0.056 0.058 Yes 
Inorganics 
Antimony 7440-36-0 2.7 0.3 0.31 Yes 
Barium 7440-39-3 252 82 84.46 Yes 
Cadmium 7440-43-9 2.6 0.4 0.41 Yes 
Chromium 7440-47-3 110 2 2.1 Yes 
Cobalt 7440-48-4 20.60 0.49 0.50 Yes 
Copper 7440-50-8 188 51 52.5 Yes 
Selenium 7782-49-2 2.40 0.3 0.31 Yes 
Thallium 7440-28-0 0.48 0.04 0.041 Yes 

SRCs that were retained after screening against SSSLs are shaded grey.
 
CMCOPC denotes Contaminant Migration Contaminant of Potential Concern.
 
DAF denotes dilution attenuation factor.
 
mg/kg denotes milligrams per kilogram.
 
SRC denotes site-related contaminant.
 
SSL denotes soil screening level.
 
SSSL denotes site-specific soil screening level.
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte CAS Number 
Maximum 
Detection 
(mg/kg) 

SSL 
(mg/kg) 

SSSL (DAF=1.03) 
(mg/kg) 

Refined 
CMCOPC ? 

Explosives and Propellants 
2,4,6-Trinitrotoluene 118-96-7 64 0.013 0.0134 Yes 
2-Amino-4,6-Dinitrotoluene 35572-78-2 0.31 0.056 0.058 Yes 
Inorganics 
Antimony 7440-36-0 20.5 0.3 0.31 Yes 
Arsenic 7440-38-2 33 1 1.03 Yes 
Barium 7440-39-3 869 82 84.46 Yes 
Cadmium 7440-43-9 18.4 0.4 0.41 Yes 
Chromium 7440-47-3 589 2 2.06 Yes 
Copper 7440-50-8 1,290 51 52.53 Yes 
Lead 7439-92-1 416 400 412 Yes 
Mercury 7439-97-6 0.25 0.1 0.103 Yes 
Selenium 7782-49-2 2.4 0.3 0.309 Yes 
Silver 7440-22-4 115 2 2.06 Yes 
Thallium 7440-28-0 3.2 0.04 0.041 Yes 
Semivolatile Organic Compounds 
Isophorone 78-59-1 0.054 0.03 0.031 Yes 

SRCs that were retained after screening against SSSLs are shaded grey.
 
CMCOPC denotes Contaminant Migration Contaminant of Potential Concern.
 
DAF denotes dilution attenuation factor.
 
mg/kg denotes milligrams per kilogram.
 
SRC denotes site-related contaminant.
 
SSL denotes soil screening level.
 
SSSL denotes site-specific soil screening level.
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte CAS Number 

Maximum 
Detection 
(mg/kg) 

Koc 
L/Kg 

Kd 
L/Kg 

R T 
year 

CMCOPC 

(T<1000) 

Explosives and Propellants 

2,4,6-Trinitrotoluene 118-96-7 7.1 2810 a 7.31E+00 44.8 217 Yes 

2-Amino-4,6-Dinitrotoluene 35572-78-2 0.25 283 c 7.36E-01 5.4 26 Yes 

Inorganics 

Antimony 7440-36-0 2.7 NA 4.50E+01 a 271 1,311 No 
Barium 7440-39-3 252 NA 6.00E+01 a 361 1,747 No 
Cadmium 7440-43-9 2.6 NA 6.40E+00 a 39 191 Yes 
Chromium 7440-47-3 110 NA 8.50E+02 a 5,101 24,682 No 
Cobalt 7440-48-4 20.60 NA 4.50E+01 b 271 1,311 No 
Copper 7440-50-8 188 NA 3.50E+01 b 211 1,021 No 
Selenium 7782-49-2 2.40 NA 3.00E+02 a 1,801 8,715 No 
Thallium 7440-28-0 0.48 NA 1.50E+03 a 9,001 43,553 No 

CMCOPCs that are retained for further analysis are shaded grey. 
a EPA, 1996, Soil Screening Guidance: Technical Background Document, EPA Document Number: EPA/540/R-95/128, July. 
b Baes, C. F., and R. D. Sharp, 1983, A Proposal for Estimation of Soil Leaching Constants for Use in Assessment Models, Journal of Environmental Quality, 12:17-28. 

EPA, 2010, Regional Screening Level (RSL) Chemical ‐Specific Parameters Supporting Table, EPA Region 9, November. 
L/Kg denotes liters per kilogram. 
Kd denotes soil-water distribution coefficient. 
Koc denotes organic carbon distribution coefficient. 
mg/kg denotes milligrams per kilogram. 
R denotes retardation factor. 
T denotes contaminant arrival time. 
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Table F-3
 
Site-Specific Dilution Attenuation (DAF) Calculation
 

Open Demolition Area #1
 
RVAAP, Ravenna, Ohio
 

Analyte 
CAS 

Number 
Maximum 
Detection 
(mg/kg) 

Sample ID 
Sample Top 

Depth 
ft bgs 

Sample 
Bottom Depth 

ft bgs 

Depth to 
water 
ft bgs 

Leaching 
Zone 

Thickness 
ft 

Koc 
L/kg 

Kd 
L/kg 

R T 
year 

CMCOPC 
(T<1000) 

Explosives and Propellants 

2,4,6-Trinitrotoluene 118-96-7 64 DA1SB-070 1 4 5 1 2810 a 3.37E+00 16 19 Yes 
2-Amino-4,6-
Dinitrotoluene 35572-78-2 

0.31 DA1SB-070 1 4 5 1 283 d 3.40E-01 3 3 Yes 

Inorganics 
Antimony 7440-36-0 20.5 DA1SB-059 4 8 5 IN GROUNWATER 
Arsenic 7440-38-2 33 DA1SB-059 4 8 5 IN GROUNWATER 
Barium 7440-39-3 869 DA1SB-059 4 8 5 IN GROUNWATER 
Cadmium 7440-43-9 18.4 DA1SB-059 4 8 5 IN GROUNWATER 
Chromium 7440-47-3 589 DA1SB-072 12 16 6 IN GROUNWATER 
Copper 7440-50-8 1,290 DA1SB-072 2 4 6 2 NA 3.50E+01 b 156 370 Yes 
Lead 7439-92-1 416 DA1SB-059 4 8 5 IN GROUNWATER 
Mercury 7439-97-6 0.25 DA1SB-064 8 12 6 IN GROUNWATER 
Selenium 7782-49-2 2.4 DA1SB-073 8 12 IN GROUNWATER 
Silver 7440-22-4 115 DA1SB-059 4 8 5 IN GROUNWATER 
Thallium 7440-28-0 3.2 DA1SB-056 1 4 6 2 NA 1.50E+03 a 6,663 15,777 No 
Semivolatile Organic Compounds 
Isophorone 78-59-1 0.054 DA1SB-071 4 8 5 IN GROUNWATER 

CMCOPCs that are retained for further analysis are shaded grey. 
a EPA, 1996, Soil Screening Guidance: Technical Background Document, EPA Document Number: EPA/540/R-95/128, July. 
b Baes, C. F., and R. D. Sharp, 1983, A Proposal for Estimation of Soil Leaching Constants for Use in Assessment Models, Journal of Environmental Quality, 12:17-28. 

EPA, 2010, Regional Screening Level (RSL) Chemical ‐Specific Parameters Supporting Table, EPA Region 9, November. 
DA1SB denotes soil boring from Open Demolition Area #1. 
ft denotes feet. 
ft bgs denotes feet below ground surface. 
L/kg denotes liters per kilogram. 
Kd denotes soil-water distribution coefficient. 
Koc denotes organic carbon distribution coefficient. 
mg/kg denotes milligrams per kilogram. 
R denotes retardation factor. 
T denotes contaminant arrival time. 
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Highest half life (lowest degradation rate) obtained from: Handbook of Environmental Degradation Rates, Lewis Publishers. 
Howard, P.H., Boethling, R.S., Jarvis, W.F., Meylan, W.M., and Michalenko, E.M., 1991. 

Parameters except half life obtained from the following sources: 
EPA, 1996, Soil Screening Guidance: Technical Background Document, EPA Document Number: EPA/540/R-95/128, July. 
Baes, C. F., and R. D. Sharp, 1983, A Proposal for Estimation of Soil Leaching Constants for Use in Assessment Models, Journal of Environmental Quality, 12:17-
EPA, 2010, Regional Screening Level (RSL) Chemical ‐Specific Parameters Supporting Table, EPA Region 9, November. 

cm 2 /sec denotes square centimeter per second. 
g/mole denotes grams per mole. 
Kd denotes soil-water distribution coefficient. 
Koc denotes organic carbon distribution coefficient. 
L/kg denotes liters per kilogram. 

m 3 /mole denotes cubic meter per mole. 
mg/L denotes milligrams per liter.
 
 
NF denotes not found.
 
 
NA denotes not applicable.
 
 

Table F-3
 
 
Site-Specific Dilution Attenuation (DAF) Calculation
 
 

Open Demolition Area #1
 
 
RVAAP, Ravenna, Ohio
 
 

Diffusion 
Water Coefficient Henry's Law Molecular 

Analyte Solubility in Air Constants Koc Kd Weight Half Life Degradation Rate 
(mg/L) (cm2/sec) (atm-

m3/mole) 
(L/Kg) (L/Kg) (g/mole) (hour) (per hour) 

Explosives and Propellants 
2,4,6-
Trinitrotoluene 1.15E+02 NF 2.08E-08 2810 NA 227.13 8,640 3.3E-06 
2-Amino-4,6-
Dinitrotoluene 3.19E+02 NF 1.62E-10 283 NA 197.15 NF NF 
Inorganics 
Copper 0.00E+00 NF NF NA 3.50E+01 63.55 NA 0.0E+00 
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Table F-3
 
 
Site-Specific Dilution Attenuation (DAF) Calculation



Open Demolition Area #1
 
 
RVAAP, Ravenna, Ohio
 
 

  

Month Air Temp 

(oC) 

Cloud 
Cover 

Humidity Albedo Evapotranspiration 
(cm/d) 

Precipitation 
(cm) 

Duration 
(days) 

Storms per 
Month 

Model 
Days in 
Month 

October 12 0.6 0.7 0.17 0 6.46 0.42 5.33 30.4 
November 5.22 0.7 0.75 0.24 0 7.4 0.53 6.67 30.4 
December -1.06 0.8 0.75 0.31 0 7.06 0.57 6.14 30.4 
January -2.94 0.8 0.8 0.3 0 7.06 0.61 5.69 30.4 
February -2.33 0.7 0.75 0.32 0 5.76 0.53 5.09 30.4 

March 2.33 0.7 0.7 0.29 0 8.26 0.55 7.14 30.4 
April 9.11 0.7 0.7 0.19 0 8.83 0.48 7.4 30.4 
May 14.61 0.6 0.7 0.16 0 8.46 0.45 7.15 30.4 
June 19.89 0.6 0.7 0.16 0 9.07 0.36 6.57 30.4 
July 21.89 0.5 0.7 0.16 0 9.8 0.3 6.06 30.4 

August 21.11 0.55 0.7 0.16 0 8.14 0.3 6.06 30.4 
September 17.67 0.55 0.7 0.16 0 7.85 0.4 5.44 30.4 

Data is from 1996, from Youngstown, Ohio Weather Service Office - Airport Station. 
o C denotes degrees Celsius. 

cm denotes centimeters. 
cm/d denotes centimeters per day. 
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Analyte 
No. of 
Layers 

Layer No. 
Layer 

Thickness 
(feet) 

No. of Sub 
layers 

Sub layer 
No. 

Maximum Soil 
Concentration 

(mg/kg) 

2,4,6-
Trinitrotoluene 3  

1  1  1  1  7.1

2  3  3  
1  64
2  64
3  64

3 1 1 1 0.0 

2-Amino-4,6-
Dinitrotoluene 3 

1 1 1 1 0.25 

2 3 3 
1 0.31 
2 0.31 
3 0.31 

3 1 1 1 0.00 

Copper 3 

1  1  1  1  188

2  3  3  
1 1290 
2 1290 
3 1290 

3 2 2 1 0 
2 0 

mg/kg denotes milligrams per kilogram. 

Table F-3
 
 
Site-Specific Dilution Attenuation (DAF) Calculation
 
 

Open Demolition Area #1
 
 
RVAAP, Ravenna, Ohio
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Table 
Maximum Predicted Groundwater Concentration 

Maximum  
CMCOPC based on  Maximum Leachate Groundwater Final

travel time < 1000 years Concentration 
mg/L 

Time 
days 

Concentration 
mg/L 

Time 
years 

MCL/RBC 
mg/L 

CMCOPC

Explosives and Propellants 

2,4,6-Trinitrotoluene  1.54  7,305  1.50  20  0.018  Yes  
2-Amino-4,6-Dinitrotoluene  0.59  1,461  0.57  4  0.073  Yes  
Inorganics 
Copper  0.00  NA  0.00  NA  1,300  No  

Placed This Table in main body of report 

Do not print for Appendix 

Use MCL, if not available then use RBC ttp://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/xls/restap_sl_table_run_NOVEMBER2010.xls 
DAF =1.08 
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Appendix G 
Human Health Risk Assessment Tables 




 


 

General UCL Statistics for Data Sets with Non-Detects - ODA-1 Residential Farmer Deep Soil (Discrete) 

User Selected Options 

From File N:\Shared\Employees Work Folder\Perwak,Jody\Ravenna\ODA1\UCLs\RF 1_13 for UCLsrev.wst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

Aluminum 

General Statistics 

Number of Valid Observations 125 Number of Distinct Observations 89 

Raw Statistics Log-transformed Statistics 

Minimum 1990 Minimum of Log Data 7.596 

Maximum 28600 Maximum of Log Data 10.26 

Mean 11650 Mean of log Data 9.299 

Median 11800 SD of log Data 0.388 

SD 3863 

Coefficient of Variation 0.332 

Skewness 0.538 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.0794 Lilliefors Test Statistic 0.137 

Lilliefors Critical Value 0.0792 Lilliefors Critical Value 0.0792 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12223    95% H-UCL 12530

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13618

   95% Adjusted-CLT UCL 12236  97.5% Chebyshev (MVUE) UCL 14416

   95% Modified-t UCL 12225    99% Chebyshev (MVUE) UCL 15984 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 7.766 Data do not follow a Discernable Distribution (0.05) 

Theta Star 1500
 

MLE of Mean 11650
 

MLE of Standard Deviation 4180 

nu star 1942 

Approximate Chi Square Value (.05) 1840 Nonparametric Statistics 

Adjusted Level of Significance 0.0481    95% CLT UCL 12218 

Adjusted Chi Square Value 1839    95% Jackknife UCL 12223

   95% Standard Bootstrap UCL 12209 

Anderson-Darling Test Statistic 2.127    95% Bootstrap-t UCL 12250 

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 12271 

Kolmogorov-Smirnov Test Statistic 0.111    95% Percentile Bootstrap UCL 12226 

Kolmogorov-Smirnov 5% Critical Value 0.083    95% BCA Bootstrap UCL 12259 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13156 

97.5% Chebyshev(Mean, Sd) UCL 13808 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15088

   95% Approximate Gamma UCL 12292

   95% Adjusted Gamma UCL 12299 

Potential UCL to Use Use 95% Student's-t UCL 12223 

or 95% Modified-t UCL 12225 



Antimony 

General Statistics 

Number of Valid Data 112 Number of Detected Data 43 

Number of Distinct Detected Data 37 Number of Non-Detect Data 69 

Percent Non-Detects 61.61% 

Raw Statistics Log-transformed Statistics 

Minimum Detected 0.22 Minimum Detected -1.514 

Maximum Detected 20.5 Maximum Detected 3.02 

Mean of Detected 1.95 Mean of Detected 0.101 

SD of Detected 3.24 SD of Detected 0.982 

Minimum Non-Detect 0.54 Minimum Non-Detect -0.616 

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 96 

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16 

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71% 

UCL Statistics 

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.484 Shapiro Wilk Test Statistic 0.966 

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

DL/2 Substitution Method DL/2 Substitution Method 

Mean 1.018 Mean -0.521 

SD 2.13 SD 0.842

 95% DL/2 (t) UCL 1.352  95% H-Stat (DL/2) UCL 1.036 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 

MLE yields a negative mean Mean in Log Scale -0.642 

SD in Log Scale 0.997 

Mean in Original Scale 0.999 

SD in Original Scale 2.14

 95% Percentile Bootstrap UCL 1.386

 95% BCA Bootstrap UCL 1.583 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 0.961 Data appear Lognormal at 5% Significance Level 

Theta Star 2.029 

nu star 82.65 

A-D Test Statistic 1.548 Nonparametric Statistics 

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method 

K-S Test Statistic 0.777 Mean 0.994 

5% K-S Critical Value 0.139 SD 2.127 

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.205

 95% KM (t) UCL 1.334 

Assuming Gamma Distribution  95% KM (z) UCL 1.331 

Gamma ROS Statistics using Extrapolated Data  95% KM (jackknife) UCL 1.332 

Minimum 1E-09  95% KM (bootstrap t) UCL 1.732 

Maximum 20.5  95% KM (BCA) UCL 1.392 



Mean 2.37 

Median 1.76 

SD 2.507 

k star 0.421 

Theta star 5.625 

Nu star 94.38 

AppChi2 72.97

 95% Gamma Approximate UCL 3.065

 95% Adjusted Gamma UCL 3.076 

Note: DL/2 is not a recommended method. 

Arsenic 

General Statistics 

Number of Valid Observations 124 

Raw Statistics 

Minimum 0.4 

Maximum 33 

Mean 10.27 

Median 10.65 

SD 5.403 

Coefficient of Variation 0.526 

Skewness 0.526 

Relevant UCL Statistics 

Normal Distribution Test 

Lilliefors Test Statistic 0.121 

Lilliefors Critical Value 0.0796 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

   95% Student's-t UCL 11.08

 95% UCLs (Adjusted for Skewness)

   95% Adjusted-CLT UCL 11.1

   95% Modified-t UCL 11.08 

Gamma Distribution Test 

k star (bias corrected) 2.764 

Theta Star 3.717 

MLE of Mean 10.27 

MLE of Standard Deviation 6.179 

nu star 685.6 

Approximate Chi Square Value (.05) 625.8 

Adjusted Level of Significance 0.0481 

Adjusted Chi Square Value 625.1 

Anderson-Darling Test Statistic 2.326 

Anderson-Darling 5% Critical Value 0.76 

Kolmogorov-Smirnov Test Statistic 0.123 

Kolmogorov-Smirnov 5% Critical Value 0.0839 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

   95% Approximate Gamma UCL 11.25

   95% Adjusted Gamma UCL 11.27 

Potential UCL to Use 

95% KM (Percentile Bootstrap) UCL 1.353 

95% KM (Chebyshev) UCL 1.886 

97.5% KM (Chebyshev) UCL 2.272 

99% KM (Chebyshev) UCL 3.03 

Potential UCLs to Use 

95% KM (t) UCL 1.334

 95% KM (% Bootstrap) UCL 1.353 

Number of Distinct Observations 88 

Log-transformed Statistics 

Minimum of Log Data -0.916 

Maximum of Log Data 3.497 

Mean of log Data 2.142 

SD of log Data 0.705 

Lognormal Distribution Test 

Lilliefors Test Statistic 0.149 

Lilliefors Critical Value 0.0796 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution

   95% H-UCL 12.37

   95% Chebyshev (MVUE) UCL 14.23

 97.5% Chebyshev (MVUE) UCL 15.67

   99% Chebyshev (MVUE) UCL 18.51 

Data Distribution 

Data do not follow a Discernable Distribution (0.05) 

Nonparametric Statistics 

   95% CLT UCL 11.07 

   95% Jackknife UCL 11.08

   95% Standard Bootstrap UCL 11.06 

   95% Bootstrap-t UCL 11.11 

   95% Hall's Bootstrap UCL 11.08 

   95% Percentile Bootstrap UCL 11.09 

   95% BCA Bootstrap UCL 11.05 

95% Chebyshev(Mean, Sd) UCL 12.39 

97.5% Chebyshev(Mean, Sd) UCL 13.3 

99% Chebyshev(Mean, Sd) UCL 15.1 

Use 95% Chebyshev (Mean, Sd) UCL 12.39 



Cadmium 

General Statistics 

Number of Valid Data 125 Number of Detected Data 25 

Number of Distinct Detected Data 25 Number of Non-Detect Data 100 

Percent Non-Detects 80.00% 

Raw Statistics Log-transformed Statistics 

Minimum Detected 0.026 Minimum Detected -3.65 

Maximum Detected 18.4 Maximum Detected 2.912 

Mean of Detected 1.392 Mean of Detected -0.921 

SD of Detected 3.69 SD of Detected 1.412 

Minimum Non-Detect 0.042 Minimum Non-Detect -3.17 

Maximum Non-Detect 0.64 Maximum Non-Detect -0.446 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 116 

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9 

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.80% 

UCL Statistics 

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.369 Shapiro Wilk Test Statistic 0.953 

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

DL/2 Substitution Method DL/2 Substitution Method 

Mean 0.391 Mean -2.294 

SD 1.704 SD 1.445

 95% DL/2 (t) UCL 0.643  95% H-Stat (DL/2) UCL 0.437 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 

MLE yields a negative mean Mean in Log Scale -3.754 

SD in Log Scale 2.045 

Mean in Original Scale 0.301 

SD in Original Scale 1.714

 95% Percentile Bootstrap UCL 0.6

 95% BCA Bootstrap UCL 0.775 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 0.472 Data appear Lognormal at 5% Significance Level 

Theta Star 2.948 

nu star 23.61 

A-D Test Statistic 2.182 Nonparametric Statistics 

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method 

K-S Test Statistic 0.806 Mean 0.314 

5% K-S Critical Value 0.184 SD 1.705 

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.156

 95% KM (t) UCL 0.572 

Assuming Gamma Distribution  95% KM (z) UCL 0.57 

Gamma ROS Statistics using Extrapolated Data  95% KM (jackknife) UCL 0.54 

Minimum 1E-09  95% KM (bootstrap t) UCL 1.338 

Maximum 18.4  95% KM (BCA) UCL 0.691 

Mean 1.22  95% KM (Percentile Bootstrap) UCL 0.603 

Median 1.102 95% KM (Chebyshev) UCL 0.993 

SD 1.757 97.5% KM (Chebyshev) UCL 1.287 

k star 0.245 99% KM (Chebyshev) UCL 1.864 



Theta star 4.988 

Nu star 61.13 Potential UCLs to Use 

AppChi2 44.15  95% KM (BCA) UCL 0.691

 95% Gamma Approximate UCL 1.689

 95% Adjusted Gamma UCL 1.695 

Note: DL/2 is not a recommended method. 

Copper 

General Statistics 

Number of Valid Observations 125 Number of Distinct Observations 89 

Raw Statistics Log-transformed Statistics 

Minimum 9 Minimum of Log Data 2.197 

Maximum 1290 Maximum of Log Data 7.162 

Mean 34.95 Mean of log Data 3.002 

Median 18.8 SD of log Data 0.596 

SD 122.2 

Coefficient of Variation 3.496 

Skewness 9.33 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.466 Lilliefors Test Statistic 0.27 

Lilliefors Critical Value 0.0792 Lilliefors Critical Value 0.0792 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 53.06    95% H-UCL 26.58

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 30.01

   95% Adjusted-CLT UCL 62.67  97.5% Chebyshev (MVUE) UCL 32.61

   95% Modified-t UCL 54.58    99% Chebyshev (MVUE) UCL 37.73 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.022 Data do not follow a Discernable Distribution (0.05) 

Theta Star 34.19 

MLE of Mean 34.95 

MLE of Standard Deviation 34.57 

nu star 255.5 

Approximate Chi Square Value (.05) 219.5 Nonparametric Statistics 

Adjusted Level of Significance 0.0481    95% CLT UCL 52.93 

Adjusted Chi Square Value 219.1    95% Jackknife UCL 53.06

   95% Standard Bootstrap UCL 53.18 

Anderson-Darling Test Statistic 8E+28    95% Bootstrap-t UCL 129.3 

Anderson-Darling 5% Critical Value 0.782    95% Hall's Bootstrap UCL 135.3 

Kolmogorov-Smirnov Test Statistic 0.406    95% Percentile Bootstrap UCL 55.24 

Kolmogorov-Smirnov 5% Critical Value 0.0854    95% BCA Bootstrap UCL 73.33 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 82.59 

97.5% Chebyshev(Mean, Sd) UCL 103.2 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 143.7

   95% Approximate Gamma UCL 40.68

   95% Adjusted Gamma UCL 40.75 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 82.59 




 


 


 


 


 


 


 


 


 


 

Lead 

General Statistics 

Number of Valid Observations 125 Number of Distinct Observations 92 

Raw Statistics Log-transformed Statistics 

Minimum 3.6 Minimum of Log Data 1.281 

Maximum 416 Maximum of Log Data 6.031 

Mean 16.62 Mean of log Data 2.464 

Median 11.6 SD of log Data 0.639 

SD 37.06
 

Coefficient of Variation 2.23
 

Skewness 10.28
 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.363 Lilliefors Test Statistic 0.124 

Lilliefors Critical Value 0.0792 Lilliefors Critical Value 0.0792 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.11    95% H-UCL 16.07

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.28

   95% Adjusted-CLT UCL 25.32  97.5% Chebyshev (MVUE) UCL 19.97

   95% Modified-t UCL 22.62    99% Chebyshev (MVUE) UCL 23.29 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.556 Data do not follow a Discernable Distribution (0.05) 

Theta Star 10.68
 

MLE of Mean 16.62
 

MLE of Standard Deviation 13.32
 

nu star 389.1
 

Approximate Chi Square Value (.05) 344.3 Nonparametric Statistics 

Adjusted Level of Significance 0.0481    95% CLT UCL 22.07 

Adjusted Chi Square Value 343.9    95% Jackknife UCL 22.11

   95% Standard Bootstrap UCL 22.09 

Anderson-Darling Test Statistic 8E+28    95% Bootstrap-t UCL 37.03 

Anderson-Darling 5% Critical Value 0.769    95% Hall's Bootstrap UCL 43.76 

Kolmogorov-Smirnov Test Statistic 0.215    95% Percentile Bootstrap UCL 23.08 

Kolmogorov-Smirnov 5% Critical Value 0.0845    95% BCA Bootstrap UCL 28.24 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 31.06 

97.5% Chebyshev(Mean, Sd) UCL 37.31 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 49.6

   95% Approximate Gamma UCL 18.77

   95% Adjusted Gamma UCL 18.8 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 31.06 

Thallium 

General Statistics 

Number of Valid Data 125 Number of Detected Data 107 

Number of Distinct Detected Data 37 Number of Non-Detect Data 18 

Percent Non-Detects 14.40% 

Raw Statistics Log-transformed Statistics 

Minimum Detected 0.14 Minimum Detected -1.966
 

Maximum Detected 3.2 Maximum Detected 1.163
 

Mean of Detected 1.227 Mean of Detected -0.0805
 



SD of Detected 0.777 SD of Detected 0.83 

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966 

Maximum Non-Detect 0.7 Maximum Non-Detect -0.357 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 61 

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 64 

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 48.80% 

UCL Statistics 

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Lilliefors Test Statistic 0.224 Lilliefors Test Statistic 0.244 

5% Lilliefors Critical Value 0.0857 5% Lilliefors Critical Value 0.0857 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

DL/2 Substitution Method DL/2 Substitution Method 

Mean 1.071 Mean -0.369 

SD 0.814 SD 1.061

95% DL/2 (t) UCL 1.191  95% H-Stat (DL/2) UCL 1.222 

Maximum Likelihood Estimate(MLE) Method Log ROS Method 

Mean 0.872 Mean in Log Scale -0.296 

SD 1.092 SD in Log Scale 0.946 

95% MLE (t) UCL 1.034 Mean in Original Scale 1.083 

95% MLE (Tiku) UCL 1.069 SD in Original Scale 0.801

 95% Percentile Bootstrap UCL 1.202

 95% BCA Bootstrap UCL 1.201 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only 

k star (bias corrected) 1.858 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.66 

nu star 397.7 

A-D Test Statistic 7.497 Nonparametric Statistics 

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method 

K-S Test Statistic 0.766 Mean 1.078 

5% K-S Critical Value 0.0889 SD 0.803 

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0722

 95% KM (t) UCL 1.198 

Assuming Gamma Distribution 95% KM (z) UCL 1.197 

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 1.195 

Minimum 1E-09 95% KM (bootstrap t) UCL 1.199 

Maximum 3.2 95% KM (BCA) UCL 1.207 

Mean 1.089 95% KM (Percentile Bootstrap) UCL 1.205 

Median 1.1 95% KM (Chebyshev) UCL 1.393 

SD 0.802 97.5% KM (Chebyshev) UCL 1.529 

k star 0.45 99% KM (Chebyshev) UCL 1.796 

Theta star 2.418 

Nu star 112.6 Potential UCLs to Use 

AppChi2 89.07 95% KM (BCA) UCL 1.207 

95% Gamma Approximate UCL 1.376 

95% Adjusted Gamma UCL 1.379 

Note: DL/2 is not a recommended method. 
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Ecologica l Screening Values for Soil 

USEPA ORNL Region 5 LANL Recomm ended 

Eco SSL PRGs ESLs ESL, Talmage et al. Soil Ecological 

2010· 1997 • 2003' 2010' 1999' Persistent, Bioaccumulative, Screening Value I 

COPEC Log Kow CASNumber (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) and Toxic Pollutant r (mg/kg) 

Explosives 

1,3,5-Trinitrobenzene 1.45 99-35-4 NA NA 0.376 6.6 9 .7 No (Lo2 Kow < 3.0) 0.376 
1,3-Dinitrobenzene 1.63 99-65-0 NA NA 0.655 0.073 0.41 No (Log Kow < 3.0) 0.655 
2,4,6-Trinitrotoluene 1.99 118-96-7 NA NA NA 6.4 5.6 No (Log Kow < 3.0) 6.4 
2,4-Dinitrotoluene 2.18 121-14-2 NA NA 1.28 0.52 NA No (Log Kow < 3.0) 1.28 
2,6-Dinitrotoluene 2.18 606-20-2 NA NA 0.0328 0.37 NA No (Log Kow < 3.0) 0.0328 

Dinitrotoluene (2,4/2,6-) Mixture (ca) 2.18 25321-14-6 NA NA NA NA NA No (Log Kow < 3.0) NA 

2-Amino-4,6-dinitrotoluene 1.84 35572-78-2 NA NA NA 2.1 80 No (Log Kow < 3.0) 2.1 

2-Nitrotoluene 2.36 88-72-2 NA NA NA 2 NA No (Log Kow < 3.0) 2 

3-Nitrotoluene 2.36 99-08-1 NA NA NA 2.4 NA No (Log Kow < 3.0) 2.4 

3,5-Dinitroaniline 1.29 618-87-1 NA NA NA NA NA No (Log Kow < 3.0) NA 
4-Amino-2,6-dinitrotoluene 1.84 19406-51-0 NA NA NA 0.73 NA No (Log Kow < 3.0) 0.73 

4-Nitrotoluene 2.36 99-99-0 NA NA NA 4.4 NA No (Log Kow < 3.0) 4.4 

HMX 0.82 2691-41-0 NA NA NA 27 5.6 No (Log Kow < 3.0) 27 

Nitrobenzene 1.81 98-95-3 NA NA 1.31 2.2 NA No (Log Kow < 3.0) 1.31 

Nitroglycerin 1.51 55-63-0 NA NA NA 71 NA No (Log Kow < 3.0) 71 

Nitro2.uanidine -1.72 556-88-7 NA NA NA NA NA No (Lo2 Kow < 3.0) NA 

PETN 2.38 78-11-5 NA NA NA 8600 NA No (Log Kow < 3.0) 8600 

RDX 0.68 121-82-4 NA NA NA 7.5 15 No (Log Kow < 3.0) 7.5 

Tetryl 1.64 479-45-8 NA NA NA 0.99 4.4 No (Log Kow < 3.0) 0 .99 

Metals 

Aluminum NA 7429-90-5 Narrative NA NA Narrative NA No (not USEP A !BC) NA 

Antimony NA 7440-36-0 0.27 5 0.142 0.05 NA No (not USEPA !BC) 0.27 

Arsenic NA 7440-38-2 18 9.9 5.7 6.8 Yes (USEPA IBC) 18 

Barium NA 7440-39-3 330 283 1.04 110 NA No (not USEPA !BC) 330 

Beryllium NA 7440-41-7 21 IO 1.06 2.5 No (not USEPA !BC) 21 

Cadmium NA 7440-43-9 0.36 4 0.00222 0.27 NA Yes (USEPA IBC) 0.36 

Calcium NA 7440-70-2 NA NA NA NA NA No (not USEPA !BC) NA 

Cobalt NA 7440-48-4 13 20 0.14 13 No (not USEPA !BC) 13 

Copper NA 7440-50-8 28 60 5.4 15 NA Yes (USEPA IBC) 28 

Chromium (as Cr3-+ ) NA 7440-47-3 26 0.4 0.4 2.3 NA No (not USEPA !BC) 26 

Chromium (as Cr6-+ ) NA 18540-29-9 130 NA NA 0.34 NA Yes (USEPA IBC) 130 

Iron NA 4739-89-6 Narrative NA NA NA NA No (not USEPA !BC) NA 

Lead NA 7439-92-1 II 40.5 0.0537 14 NA Yes (USEPA IBC) II 

Magnesium NA 7439-95-4 NA NA NA NA NA No (not USEPA !BC) NA 

Manganese NA 7439-96-5 220 NA NA 220 NA No (not USEPA !BC) 220 

Mercurv NA 7439-97-6 NA 0.00051 0.1 0.013 NA Yes (OEPA PDT) 0.00051 

Nickel NA 7440-02-0 38 30 13 .6 9 .7 NA Yes (USEPA IBC) 38 

TableH-1 
Soil Ecological Screening Values 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Ecological Screening Values for Soil 

USEPA ORNL Region S LANL Recommended 

Eco SSL PRGs ESLs ESLs Talmage et al. Soil Ecological 

2010' 1997' 2003 ' 2010 • 1999 ' Persistent, Bioaccumulative, Screening Value I 

COPEC LogKow CAS Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) and Toxic Pollutant r (mg/kg) 

Explosives 

Potassium 
Selenium NA 7782-49-2 0.52 0.21 0.0276 0.52 NA Yes (USEPA IBC) 0.52 
Silver NA 7440-22-4 4.2 2 4.04 2.6 NA Yes (USEPA IBC) 4.2 
Sodium NA NA NA NA NA NA No (not USEPA !BC) Nutrient 
Strontium NA 7440-24-6 NA NA NA 96 NA No (not USEP A !BC) NA 
Thallium NA 7440-28-0 NA I 0.0569 0.032 NA No (not USEPA !BC) I 

Vanadium NA 7440-62-2 7.8 2 1.59 O.Q25 NA No (not USEPA !BC) 7.8 
Zinc NA 7440-66-0 46 8.5 6.62 48 NA Yes (USEPA IBC) 46 
Volatile Organic Compounds 

Chloroethane 1.58 75-00-3 NA NA NA NA NA No (Lo2 Kow < 3.0) NA 
Semivolatile Or2anic Compounds 

1,2,4-Trichlorobenzene 3.93 120-82-1 NA 20 II.I 0.27 NA Yes (Log Kow 2:3.0) 20 
1,2-Dichlorobenzene 3.28 95-50-1 NA NA 2.96 0.92 NA Yes (Log Kow 2: 3.0) 2.96 
1,3-Dichlorobenzene 3.28 541-73-1 NA NA 37.7 0.73 NA Yes (Log Kow 2: 3.0) 37.7 

1,4-Dichlorobenzene 3.28 106-46-7 NA 20 0.546 0.88 NA Yes (Log Kow 2: 3.0) 20 
2,4,S-Trichloroohenol 3.45 95-95-4 NA 9 14.1 NA NA Yes (Log Kow 2: 3.0) 9 
2, 4,6-Trichlorophenol 3.45 88-06-2 NA 4 9.94 NA NA Yes (Log Kow 2: 3.0) 4 
2,4-Dichlorophenol 2.8 120-83-2 NA NA 87.5 NA NA No (Log Kow < 3.0) 87.5 
2,4-Dimethylphenol 2.61 105-67-9 NA NA 0.01 NA NA No (Log Kow < 3.0) 0.01 
2,4-Dinitrophenol 1.73 51-28-5 NA 20 0.0609 NA NA No (Log Kow < 3.0) 20 
2,4-Dinitrotoluene 2. 18 121-14-2 NA NA 1.28 0.52 NA No (Lo2 Kow < 3.0) 1.28 
2,6-Dinitrotoluene 2.18 606-20-2 NA NA 0.0328 0.37 NA No (Log Kow < 3.0) 0.0328 
2-Chloronaphthalene 3.81 91-58-7 NA NA 0.0122 NA NA Yes (Log Kow 2: 3.0) 0.0122 

2-Chloroohenol 2.16 95-57-8 NA NA 0.243 0.39 NA No (Lo2 Kow < 3.0) 0.243 
2-Methylnaphthalene 3.72 91-57-6 NA NA 3.24 2.5 NA Yes (Log Kow 2: 3.0) 3.24 

2-Methylphenol 2.06 95-48-7 NA NA 40.4 0.67 NA No (Log Kow < 3.0) 40.4 
2-Nitroaniline 202 88-74-4 NA NA 74.1 5.4 NA No (Log Kow < 3.0) 74.1 

2-Nitrophenol 1.91 88-75-5 NA NA 1.6 NA NA No (Log Kow < 3.0) 1.6 
3 & 4-Methylphenol 2.06 CASID30030 NA NA 3.49 0.69 NA No (Log Kow < 3.0) 3.49 
3,3'-Dichlorobenzidine 3.21 9 1-94- 1 NA NA 0.646 NA NA Yes (Log Kow 2: 3.0) 0.646 
3-Nitroaniline 1.47 99-09-2 NA NA 3.16 NA NA No (Log Kow < 3.0) 3.16 
4,6-Dinitro-2-methylphenol 2.27 534-52-1 NA NA 0.144 NA NA No (Log Kow < 3.0) 0.144 

4-Bromophenyl-phenyl ether 4.94 101-55-3 NA NA NA NA NA Yes (Log Kow 2: 3.0) NA 
4-Chloro-3-methylphenol 2.7 59-50-7 NA NA 7.95 NA NA No (Log Kow < 3.0) 7.95 

4-Chloroaniline 1.72 106-47-8 NA NA I.I I NA No (Lo2 Kow < 3.0) I.I 
4-Chlorophenyl-phenyl ether 4.69 7005-72-3 NA NA NA NA NA Yes (Log Kow 2: 3.0) NA 
4-Nitroaniline 1.47 100-01-6 NA NA 21.9 NA NA No (Log Kow < 3.0) 21.9 

Table H-1 (continued) 

Soil Ecological Screening Values 

Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Ecological Screening Values for Soil 

USEPA ORNL Region S LANL Recommended 

Eco SSL PRGs ESLs ESLs Talmage et al. Soil Ecological 

2010' 1997 b 2003 ' 2010 • 1999 ' Persistent, Bioaccum ulative, Screening Value ' 

COPEC LogKow CASNumber (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) and Toxic Pollutant r (mg/kg) 

Explosives 
4-Nitrophenol 1.91 100-02-7 NA 7 5.12 NA NA No(LogKow < 3.0) 7 

Acenaphthene 4.15 83-32-9 29 20 682 0.25 NA Yes (Log Kow 2: 3.0) 29 

Acenaphthylene 3.94 208-96-8 29 NA 682 120 NA Yes (Log Kow 2: 3.0) 29 

Anthracene 4.35 120-12-7 29 NA 1480 6.8 NA Yes (Log Kow 2: 3.0) 29 
Benzo(a)anthracene 5.52 56-55-3 I.I NA 5.21 3 NA Yes (Log Kow 2: 3.0) I.I 
Benzo(a)pyrene 6.11 50-32-8 I.I NA 1.52 53 NA Yes (Log Kow 2: 3.0) I.I 
Benzo(b )fl uoranthene 6.11 205-99-2 I.I NA 59.8 18 NA Yes (Log Kow 2: 3.0) LI 
Benzo(g,h,i)perylene 6.7 19 1-24-2 LI NA 11 9 24 NA Yes (Log Kow 2: 3.0) I.I 
Benzo(k)fluoranthene 6.11 207-08-9 I.I NA 148 62 NA Yes (Log Kow 2: 3.0) I.I 
Benzoic acid 1.87 65-85-0 NA NA NA I NA No (Log Kow < 3.0) I 
Benzyl alcohol 1.08 100-51-6 NA NA 65.8 120 NA No (Log Kow < 3.0) 65.8 

Bis(2-chloroethoxy)methane 1.3 111-91-1 NA NA 0.302 NA NA No (Log Kow < 3.0) 0.302 
Bis(2-chloroethyl)ether 1.56 111-44-4 NA NA 23.7 NA NA No (Log Kow <3.0) 23.7 
Bis(2-chloroi sopropy ))ether 2.39 108-60-1 NA NA 19.9 NA NA No (Log Kow < 3 .0) 19.9 

Bis(2-ethylhexyl)phthalate 8.39 117-81-7 NA NA 0.925 0.02 NA Yes (Log Kow 2: 3.0) 0.925 
Butylbenzylphthalate 4.84 85-68-7 NA NA 0.239 90 NA Yes (Log Kow 2: 3.0) 0.239 

Carbazole 3.23 86-74-8 NA NA NA 0.00008 NA Yes (Log Kow 2: 3.0) 0 .00008 

Chrvsene 5.52 218-01 -9 I.I NA 4.73 2.4 NA Yes (Loa Kow 2: 3.0) I.I 
Di-n-butylphthalate 4.6 1 84-74-2 NA 200 0.15 0.011 NA Yes (Log Kow 2: 3.0) 200 

Di-n-octylphthalate 8.54 117-84-0 NA NA 709 I.I NA Yes (Log Kow 2: 3.0) 709 

Dibenzo( a,h )anthracene 6.7 53-70-3 I.I NA 18.4 12 NA Yes (Log Kow 2: 3.0) I.I 

Dibenzofuran 3.71 132-64-9 NA NA NA 6. 1 NA Yes (Log Kow ,:: 3.0) 6.1 

Diethylphthalate 2.65 84-66-2 NA 100 24.8 100 NA No (Log Kow < 3.0) JOO 
Dimethy)phthalate 1.66 131-11-3 NA NA 734 JO NA No (Log Kow < 3.0) 734 

Fluoranthene 4.93 206-44-0 29 NA 122 JO NA Yes (Log Kow 2: 3 .0) 29 

Fluorene 4.02 86-73-7 29 NA 122 3.7 NA Yes (Loe Kow > 3.0) 29 

Hexachlorobenzene 5.86 118-74-1 NA NA 0.199 0.079 NA Yes (Log Kow 2: 3.0) 0.199 

Hexachlorobutadiene 4.72 87-68-3 NA NA 0.0398 NA NA Yes (Log Kow 2: 3.0) 0.0398 

Hexachlorocyclopentadiene 4.63 77-47-4 NA 10 0.755 NA NA Yes (Log Kow ,:: 3.0) 10 
Hexachloroethane 403 67-72-1 NA NA 0.596 NA NA Yes (Log Kow 2: 3.0) 0.596 

lndeno( 1,2,3-cd)pyrene 6.7 193-39-5 I.I NA !09 62 NA Yes (Log Kow 2: 3.0) I.I 
Isophorone 2.62 78-59-1 NA NA 139 NA NA No (Log Kow < 3.0) 139 

N-Nitroso-di-n-propylamine 1.33 621-64-7 NA NA 0.544 NA NA No (Log Kow < 3.0) 0.544 

N-Nitrosodiphenylamine & Diphn 3.16 86-30-6 NA NA 0.545 NA NA Yes (Log Kow 2: 3.0) 0.545 

Naphthalene 3.17 9 1-20-3 29 NA 0.0994 I NA Yes (Log Kow 2: 3.0) 29 

Nitrobenzene 1.81 98-95-3 NA NA 1.3 I 2.2 NA No (Log Kow < 3.0) 1.3 I 
Pentachlorophenol 4.74 87-86-5 2.1 3 0.11 9 0.36 NA Yes (Loa Kow 2: 3.0) 2.1 

Table H-1 (continued) 
Soil Ecological Screening Values 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
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Ecological Screening Values for Soil 

USE PA ORNL Region S LANL Recommended 

Eco SSL PRGs ESLs ESL, Talmage et al. Soil Ecological 

2010 ' 1997 b 2003 ' 2010' 1999 ' Persistent, Bioaccum ulative, Screening Value' 

COPEC Log Kow CAS Number (m g/kg) (mg/kg) (mg/kg) (m g/kg) (mg/kg) and Toxic Pollutant r (mg/kg) 

Exolosives 

Phenanthrene 4.35 85-0 1-8 29 � NA 45.7 5.5 NA Yes (Loa Kow ~ 3.0) 29 �
Phenol � LS I � 108-95-2 NA 30 � 120 � 0.79 NA No (Log Kow < 3.0) 30 �
Pyrene � 4.93 129-00-0 LI NA 78.5 10 � NA Yes (Log Kow > 3.0) LI 
Pesticides 

4,4'-DDD 5.87 72-54-8 0 .02 1 NA 0 .758 0 .0063 NA Yes (Log Kow ~ 3.0) 0.02 1 �
4,4'-DDE � 6 � 72-55-9 0 .02 1 � NA 0.596 0.11 NA Yes (Log Kow ~ 3.0) 0.02 1 
4,4'-DDT 6.79 50-29-3 0.02 1 � NA 0.0035 0.044 NA Yes (Log Kow ~ 3.0) 0.02 1 
gamma Chlordane 6.26 5 103-74-2 NA NA 0.224 2.2 NA Yes (Log Kow ~ 3.0) 0.224 
Heptach lor 5.86 76-44-8 NA NA 0.00598 0 .059 NA Yes (Log Kow ~ 3.0) 0 .00598 

Lindane 4.26 58-89-9 NA NA 0.005 0.0094 NA Yes (Log Kow ~ 3.0) 0 .005 
Methoxychlor 5.67 72-43-5 NA NA 0.0 199 � 5 � NA Yes (Log Kow ~ 3.0) 0.0 199 

PCBs 

Aroclor IOl6 5.69 12674- 11-2 NA 0.371 0.000332 I � NA Yes (Log Kow ~ 3.0) 0.37 1 �
Aroclor 122 1 � 4.4 11104-28-2 NA 0.37 1 � 0.000332 NA NA Yes (Log Kow ~ 3.0) 0.37 1 �
Aroclor 1232 � 4.4 1114 1-16-5 NA 0.37 1 0.000332 NA NA Yes (Loa Kow ~ 3.0) 0.37 1 �
Aroclor 1242 � 6.34 53469-21 -9 NA 0.37 1� 0.000332 0.04 1 � NA Yes (Log Kow ~ 3.0) 0.371 �
Aroclor 1248 � 6.34 12672-29-6 NA 0.37 1 � 0 .000332 0 .0072 NA Yes (Log Kow ~ 3.0) 0 .371 �
Aroclor 1254 � 6.98 11 097-69- 1 NA 0.37 1 � 0 .000332 0.04 1 NA Yes (Lo2 Kow ~ 3.0) 0.37 1 �
Aroclor 1260 � 8.27 I I096-82-5 NA 0.371 0 .000332 0 .14 NA Yes (Log Kow ~ 3.0) 0.371 
General Chemistry 

Cvanide, Total 57-12-5 57- 12-5 NA NA 1.33 0.1 NA NA 1.33 
Nitrocellulose 

Nitrocel lulose -4.56 9004-70-0 NA NA NA NA NA No (Log Kow < 3.0) NA 

Total Orianic Carbon 
Total Organic Carbon NA TOC(mg/kg) NA NA NA NA NA NA NA 
pH NA pH (Units) NA NA NA NA NA NA NA 

Table H-1 (continued) 
Soil Ecological Screening Values 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Notes: 

• Ecological Soil Screening l evels (EcoSSls), (EPA, 2008) online updates.from http://www.epa.gov/ecotoxlecossV. �

b ORNL: Efroymson, R.A., Suter JI, G. W., Sample, B.E. and Jones, D.S.. 1997. Preliminary Remediation Goals/or Ecological Endpoints, ES/ER/TM-162/R2. �

' Ecological & reening Levels (F.Sls), US EPA Region V, August 2003. �

d Los Alamos National Laboratory (LANL), Eco Risk Database, Release 2. 5, October 2010. �

• From Nitroaromatic Munition Compounds: Environmental Elfectsand & reening Values, Talmage eta/. , 1999, Rev. Environ. Contamin. Toxicol., 16 1: 1-/56. �
I Analy te identified as a persistent, bioaccumulative, and toxic (PB'T) compound (DEPA DERR. ERA Guidance, April 2008). �
I The following hierarchy (based on DEPA DERR ERA Guidance, April 2008) was used to select the soil screening values: �

I . VJI:t /iC:iiJ7Jt::::S~i::ev::ez::,~~s~7,1ffJ{Y 
;: USEPA R,gfon 5 ESLs (2003) 

LANL (2010) {various endpoints] 

: : Talmage et al. (1999) 
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Table H-1 (continued) 
Soil Ecological Screening Values 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Ecological Screening Values for Soil 

USEPA ORNL Region S LANL Recommended 

Eco SSL PRGs ES Ls ESL, Talmage et al. Soil Ecological 

2010 • 1997 b 2003 ' 2010' 1999 ' Persistent, Bioaccumulative, Screening Value ' 

COPEC LogKow CASNumber (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) and Toxic Pollutant r (mg/kg) 

Explosives 
CAS '"" Chemical Abstract SerVlce. 
mg/kg = milligrams per kilogram. 

NA = RVMP-specific screening level not available 
RVAAP = Ravenna Army Ammunition Plant. 
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Appendix I 
Investigation-Derived Waste Report 

Note: In the Original Submittal this was Appendix K.  Only the Appendix Section was changed 
and not the page numbers or the content. 

Note: Data submitted on compact disc. 
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Table I-1 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
Surface Soil 

Inorganics 
Aluminum mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  17,700 
Antimony mg/kg  1030 10,297 30,892 --  --  --  0.96 
Arsenic mg/kg  573 5735 17,204 35.7 357 3565 15.4 
Barium mg/kg  810,909 1.0E+06 1.0E+06 --  --  --  88.4 
Cadmium mg/kg  1473 14,726 44,179 94,527 945,273 1.0E+06 0 
Chromium (as Cr-3) mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  17.4 
Chromium, hexavalent mg/kg  6666 66,659 199,978 14,179 141,791 1.0E+06 NA 
Cobalt mg/kg  74,531 745,311 1.0E+06 60,768 607,676 1.0E+06 10.4 
Copper mg/kg  341,235 1.0E+06 1.0E+06 --  --  --  17.7 
Iron mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  23,100 
Manganese mg/kg  116,634 1.0E+06 1.0E+06 --  --  --  1450 
Mercury mg/kg  1659 16,586 49,757 --  --  --  0.036 
Nickel mg/kg  167,541 1.0E+06 1.0E+06 --  --  --  21.1 
Nitrate mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  NA 
Silver mg/kg  38,421 384,211 1.0E+06 --  --  --  0 
Thallium mg/kg  513 5129 15,388 --  --  --  0 
Vanadium mg/kg  10,308 103,084 309,251 --  --  --  31.1 
Zinc mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  61.8 
Organics 
1,3,5-Trinitrobenzene mg/kg  144,038 1.0E+06 1.0E+06 --  --  --  NA 
1,3-Dinitrobenzene mg/kg  641 6412 19,235 --  --  --  NA 
2,4,6-Trinitrotoluene mg/kg  1762 17,616 52,847 3288 32,883 328,829 NA 
2,4-Dinitrotoluene mg/kg  2896 28,957 86,870 59.6 596 5962 NA 
2,6-Dinitrotoluene mg/kg  1485 14,853 44,560 61.2 612 6116 NA 
2-Amino-4,6-dinitrotoluene mg/kg  1507 15,069 45,208 --  --  --  NA 
2-Methylnaphthalene mg/kg  25,646 256,462 769,385 --  --  --  NA 
2-Nitrotoluene mg/kg  64,115 641,154 1.0E+06 781 7805 78,054 NA 
4,4'-DDE mg/kg  --  --  --  528 5280 52,801 NA 
4-Amino-2,6-dinitrotoluene mg/kg  1507 15,069 45,208 --  --  --  NA 
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Table I-1 (continued) 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA 
4-Nitrophenol mg/kg  51,292 512,923 1.0E+06 --  --  --  NA 
4-Nitrotoluene mg/kg  64,115 641,154 1.0E+06 10,560 105,602 1.0E+06 NA 
Aldrin mg/kg  192 1923 5770 10.6 106 1056 NA 
Benz(a)anthracene mg/kg  --  --  --  15.1 151 1513 NA 
Benzo(a)pyrene mg/kg  --  --  --  1.51 15.1 151 NA 
Benzo(b)fluoranthene mg/kg  --  --  --  15.1 151 1513 NA 
Benzo(k)fluoranthene mg/kg  --  --  --  151 1513 15,129 NA 
Bis(2-chloroethoxy)methane mg/kg  19,235 192,346 577,039 --  --  --  NA 
Carbazole mg/kg  --  --  --  8976 89,762 897,616 NA 
Chrysene mg/kg  --  --  --  1513 15,129 151,294 NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  1.51 15.1 151 NA 
Dibenzofuran mg/kg  12,823 128,231 384,693 --  --  --  NA 
Dieldrin mg/kg  321 3206 9617 11.2 112 1122 NA 
Endrin mg/kg  100 999 2996 --  --  --  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA 
Fluoranthene mg/kg  15,778 157,779 473,337 --  --  --  NA 
Fluorene mg/kg  46,870 468,700 1.0E+06 --  --  --  NA 
HMX mg/kg  151,363 1.0E+06 1.0E+06 --  --  --  NA 
Heptachlor mg/kg  3206 32,058 96,173 39.9 399 3988 NA 
Heptachlor epoxide mg/kg  83.4 834 2501 19.7 197 1972 NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  15.1 151 1513 NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  12.1 121 1211 NA 
Naphthalene mg/kg  23,405 234,049 702,147 --  --  --  NA 
Nitroglycerin mg/kg  --  --  --  10,560 105,602 1.0E+06 NA 
PCB-1016 mg/kg  76.8 768 2304 15.4 154 1536 NA 
PCB-1248 mg/kg  --  --  --  15.4 154 1536 NA 
PCB-1254 mg/kg  21.9 219 658 15.4 154 1536 NA 
PCB-1260 mg/kg  --  --  --  15.4 154 1536 NA 
Pentachlorophenol mg/kg  19,344 193,438 580,315 150 1505 15,045 NA 
Pyrene mg/kg  11,833 118,334 355,002 --  --  --  NA 
RDX mg/kg  16,214 162,136 486,409 1376 13,757 137,570 NA 
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Table I-1 (continued) 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA 
beta-BHC mg/kg  --  --  --  100 997 9970 NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA 

Surface Water 
Inorganics 
Aluminum µg/L  734,195 7.3E+06 2.2E+07 --  --  --  3370 
Antimony µg/L  89.6 896 2689 --  --  --  0 
Arsenic µg/L  387 3865 11,596 24.1 241 2405 3.2 
Barium µg/L  118,053 1.2E+06 3.5E+06 --  --  --  47.5 
Cadmium µg/L  60.0 600 1799 --  --  --  0 
Chromium (as Cr-3) µg/L  93,248 932,482 2.8E+06 --  --  --  0 
Chromium, hexavalent µg/L  360 3599 10,796 --  --  --  NA 
Copper µg/L  47,315 473,148 1.4E+06 --  --  --  7.9 
Iron µg/L  271,809 2.7E+06 8.2E+06 --  --  --  2560 
Manganese µg/L  18,222 182,217 546,651 --  --  --  391 
Mercury µg/L  177 1771 5312 --  --  --  0 
Nickel µg/L  31,032 310,324 930,972 --  --  --  0 
Nitrate µg/L  2.4E+06 2.4E+07 7.2E+07 --  --  --  NA 
Silver µg/L  5914 59,144 177,431 --  --  --  0 
Thallium µg/L  120 1204 3611 --  --  --  0 
Vanadium µg/L  840 8397 25,190 --  --  --  0 
Zinc µg/L  366,046 3.7E+06 1.1E+07 --  --  --  42 
Organics 
1,1,2,2-Tetrachloroethane µg/L  43,781 437,814 1.3E+06 5.98 59.8 598 NA 
1,2-Dichloroethene µg/L  6954 69,542 208,625 --  --  --  NA 
1,4-Dichlorobenzene µg/L  --  --  --  249 2493 24,931 NA 
2,4,6-Trinitrotoluene µg/L  852 8517 25,550 1590 15,898 158,978 NA 
2,4-Dimethylphenol µg/L  12,040 120,397 361,192 --  --  --  NA 
2,4-Dinitrotoluene µg/L  2079 20,793 62,380 42.8 428 4281 NA 
2,6-Dinitrotoluene µg/L  1189 11,891 35,674 49.0 490 4896 NA 
2-Amino-4,6-dinitrotoluene µg/L  341 3407 10,220 --  --  --  NA 
2-Nitrotoluene µg/L  17,033 170,333 511,000 207 2074 20,736 NA 
4,4'-DDT µg/L  7.57 75.7 227 1.25 12.5 125 NA 
4-Amino-2,6-dinitrotoluene µg/L  341 3407 10,220 --  --  --  NA 
4-Methylphenol µg/L  3811 38,107 114,321 --  --  --  NA 
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Table I-1 (continued) 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
4-Nitrotoluene µg/L  17,033 170,333 511,000 2805 28,055 280,549 NA 
Aldrin µg/L  27.2 272 815 1.49 14.9 149 NA 
Benz(a)anthracene µg/L  --  --  --  0.165 1.65 16.5 NA 
Benzo(a)pyrene µg/L  --  --  --  0.01 0.097 0.966 NA 
Benzo(b)fluoranthene µg/L  --  --  --  0.095 0.952 9.52 NA 
Benzo(k)fluoranthene µg/L  --  --  --  653 6533 65,333 NA 
Bis(2-ethylhexyl)phthalate µg/L  429 4294 12,883 42.9 429 4294 NA 
Chloroform µg/L  2577 25,769 77,307 15.8 158 1580 NA 
Chrysene µg/L  --  --  --  16.5 165 1654 NA 
Dibenz(a,h)anthracene µg/L  --  --  --  0.006 0.063 0.626 NA 
HMX µg/L  85,167 851,667 2.6E+06 --  --  --  NA 
Heptachlor epoxide µg/L  22.1 221 664.3 5.24 52.4 524 NA 
Indeno(1,2,3-cd)pyrene µg/L  --  --  --  0.095 0.95 9.5 NA 
Methylene chloride µg/L  24,768 247,676 743,029 657 6572 65,721 NA 
PCB-1254 µg/L  34.1 341 1022 119 1192 11,923 NA 
Pentachlorophenol µg/L  434 4336 13,009 3.37 33.7 337 NA 
Pyrene µg/L  51,100 511,000 1.5E+06 --  --  --  NA 
RDX µg/L  5110 51,100 153,300 434 4336 43,358 NA 
Tetrachloroethene µg/L  1859 18,593 55,779 10.5 105 1049 NA 
Trichloroethene µg/L  34.2 342 1026 2.34 23.4 234 NA 
beta-BHC µg/L  --  --  --  26.5 265 2650 NA 
cis-1,2-Dichloroethene µg/L  17,033 170,333 511,000 --  --  --  NA 

Sediment 
Inorganics 
Aluminum mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  13,900 
Antimony mg/kg  1030 10,297 30,892 --  --  --  0 
Arsenic mg/kg  573 5735 17,204 35.7 357 3565 19.5 
Barium mg/kg  810,909 1.0E+06 1.0E+06 --  --  --  123 
Cadmium mg/kg  1473 14,726 44,179 94,527 945,273 1.0E+06 0 
Chromium (as Cr-3) mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  18.1 
Chromium, hexavalent mg/kg  6666 66,659 199,978 14,179 141,791 1.0E+06 NA 
Copper mg/kg  341,235 1.0E+06 1.0E+06 --  --  --  27.6 
Iron mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  28,200 
Manganese mg/kg  116,634 1.0E+06 1.0E+06 --  --  --  1950 
Mercury mg/kg  1659 16,586 49,757 --  --  --  0.059 
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Table I-1 (continued) 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
Nickel mg/kg  167,541 1.0E+06 1.0E+06 --  --  --  17.7 
Silver mg/kg  38,421 384,211 1.0E+06 --  --  --  0 
Thallium mg/kg  513 5129 15,388 --  --  --  0.89 
Vanadium mg/kg  10,308 103,084 309,251 --  --  --  26.1 
Zinc mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  532 
Organics 
2,4,6-Trinitrotoluene mg/kg  1762 17,616 52,847 3288 32,883 328,829 NA 
2,4-Dinitrotoluene mg/kg  2896 28,957 86,870 59.6 596 5962 NA 
2-Amino-4,6-dinitrotoluene mg/kg  1507 15,069 45,208 --  --  --  NA 
4-Amino-2,6-dinitrotoluene mg/kg  1507 15,069 45,208 --  --  --  NA 
Benz(a)anthracene mg/kg  --  --  --  15.1 151 1513 NA 
Benzo(a)pyrene mg/kg  --  --  --  1.51 15.1 151 NA 
Benzo(b)fluoranthene mg/kg  --  --  --  15.1 151 1513 NA 
Benzo(k)fluoranthene mg/kg  --  --  --  151 1513 15,129 NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  1.51 15.1 151 NA 
Dieldrin mg/kg  321 3206 9617 11.2 112 1122 NA 
HMX mg/kg  151,363 1.0E+06 1.0E+06 --  --  --  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  15.1 151 1513 NA 
Nitroglycerin mg/kg  --  --  --  10,560 105,602 1.0E+06 NA 
PCB-1016 mg/kg  76.8 768 2304 15.4 154 1536 NA 
PCB-1254 mg/kg  21.9 219 658 15.4 154 1536 NA 
PCB-1260 mg/kg  --  --  --  15.4 154 1536 NA 
RDX mg/kg  16,214 162,136 486,409 1376 13,757 137,570 NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA 
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Table I-1 (continued) 
Ravenna Facility-Wide CUGs for National Guard Dust/Fire Control Worker COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio  

BHC denotes benzene hexachloride 
COPC denotes chemical(s) of potential concern 
CUG denotes Cleanup Goal across all pathways (ingestion, dermal, and inhalation) 
DDE denotes dichlorodiphenyldichloroethylene 
DDT denotes dichlorodiphenyltrichloroethane 
HI denotes hazard index 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
NA denotes not available 
PCB denotes polychlorinated biphenyl 
RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine 
µg/L denotes micrograms per liter 
-- denotes no CUG could be quantified based on lack of approved toxicity value 
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Table I-2 
Ravenna Facility-Wide CUGs for National Guard Range Maintenance Soldier COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
Surface Soil 

Inorganics 
Aluminum mg/kg  775,289 1.0E+06 1.0E+06 --  --  --  17,700 
Antimony mg/kg  161 1614 4842 --  --  --  0.96 
Arsenic mg/kg  92.5 925 2776 5.76 57.6 576 15.4 
Barium mg/kg  128,223 1.0E+06 1.0E+06 --  --  --  88.4 
Cadmium mg/kg  242 2424 7272 24,133 241,332 1.0E+06 0 
Chromium (as Cr-3) mg/kg  202,189 1.0E+06 1.0E+06 --  --  --  17.4 
Chromium, hexavalent mg/kg  1103 11,030 33,091 3620 36,200 361,999 NA 
Cobalt mg/kg  13,248 132,477 397,432 15,514 155,142 1.0E+06 10.4 
Copper mg/kg  42,486 424,860 1.0E+06 --  --  --  17.7 
Iron mg/kg  285,369 1.0E+06 1.0E+06 --  --  --  23,100 
Manganese mg/kg  20,467 204,672 614,016 --  --  --  1450 
Mercury mg/kg  230 2304 6911 --  --  --  0.036 
Nickel mg/kg  20,971 209,713 629,138 --  --  --  21.1 
Nitrate mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  NA 
Silver mg/kg  4928 49,277 147,830 --  --  --  0 
Thallium mg/kg  68.9 689 2067 --  --  --  0 
Vanadium mg/kg  1697 16,969 50,906 --  --  --  31.1 
Zinc mg/kg  301,090 1.0E+06 1.0E+06 --  --  --  61.8 
Organics 
1,3,5-Trinitrobenzene mg/kg  20,584 205,835 617,506 --  --  --  NA 
1,3-Dinitrobenzene mg/kg  86.1 861 2584 --  --  --  NA 
2,4,6-Trinitrotoluene mg/kg  265 2652 7955 495 4950 49,497 NA 
2,4-Dinitrotoluene mg/kg  477 4772 14,316 9.82 98.2 982 NA 
2,6-Dinitrotoluene mg/kg  244 2444 7331 10.1 101 1006 NA 
2-Amino-4,6-dinitrotoluene mg/kg  194 1943 5829 --  --  --  NA 
2-Methylnaphthalene mg/kg  3445 34,451 103,354 --  --  --  NA 
2-Nitrotoluene mg/kg  8613 86,128 258,385 105 1049 10,485 NA 
4,4'-DDE mg/kg  --  --  --  70.9 709 7093 NA 
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Table I-2 (continued)  
Ravenna Facility-Wide CUGs for National Guard Range Maintenance Soldier COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
4-Amino-2,6-dinitrotoluene mg/kg  194 1943 5829 --  --  --  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA 
4-Nitrophenol mg/kg  6890 68,903 206,708 --  --  --  NA 
4-Nitrotoluene mg/kg  8613 86,128 258,385 1419 14,186 141,859 NA 
Aldrin mg/kg  25.8 258 775 1.42 14.2 142 NA 
Benz(a)anthracene mg/kg  --  --  --  2.62 26.2 262 NA 
Benzo(a)pyrene mg/kg  --  --  --  0.262 2.62 26.2 NA 
Benzo(b)fluoranthene mg/kg  --  --  --  2.62 26.2 262 NA 
Benzo(k)fluoranthene mg/kg  --  --  --  26.2 262 2619 NA 
Bis(2-chloroethoxy)methane mg/kg  2584 25,839 77,516 --  --  --  NA 
Carbazole mg/kg  --  --  --  1206 12,058 120,580 NA 
Chrysene mg/kg  --  --  --  262 2619 26,193 NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.262 2.62 26.2 NA 
Dibenzofuran mg/kg  1723 17,226 51,677 --  --  --  NA 
Dieldrin mg/kg  43.1 431 1292 1.51 15.1 151 NA 
Endrin mg/kg  17.3 173 520 --  --  --  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA 
Fluoranthene mg/kg  2732 27,316 81,949 --  --  --  NA 
Fluorene mg/kg  7823 78,227 234,682 --  --  --  NA 
HMX mg/kg  23,265 232,653 697,960 --  --  --  NA 
Heptachlor mg/kg  431 4306 12,919 5.36 53.6 536 NA 
Heptachlor epoxide mg/kg  11.2 112 336 2.65 26.5 265 NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  2.62 26.2 262 NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  1.86 18.6 186 NA 
Naphthalene mg/kg  3908 39,081 117,242 --  --  --  NA 
Nitroglycerin mg/kg  --  --  --  1419 14,186 141,859 NA 
PCB-1016 mg/kg  12.9 129 386 2.57 25.7 257 NA 
PCB-1248 mg/kg  --  --  --  2.57 25.7 257 NA 
PCB-1254 mg/kg  3.67 36.7 110 2.57 25.7 257 NA 
PCB-1260 mg/kg  --  --  --  2.57 25.7 257 NA 
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Table I-2 (continued) 
Ravenna Facility-Wide CUGs for National Guard Range Maintenance Soldier COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 
Pentachlorophenol mg/kg  3309 33,092 99,277 25.7 257 2574 NA 
Pyrene mg/kg  2049 20,487 61,461 --  --  --  NA 
RDX mg/kg  2263 22,629 67,887 192 1920 19,200 NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA 
beta-BHC mg/kg  --  --  --  13.4 134 1340 NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA 

BHC denotes benzene hexachloride. 
COPC denotes chemical(s) of potential concern. 
CUG denotes Cleanup Goal across all pathways (ingestion, dermal, and inhalation). 
DDE denotes dichlorodiphenyldichloroethylene. 
HI denotes hazard index. 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
mg/kg denotes milligrams per kilogram. 
NA denotes not available. 
PCB denotes polychlorinated biphenyl. 
RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 
-- denotes no CUG could be quantified based on lack of approved toxicity value. 
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Table I-3 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Surface Soil 
Inorganics 
Aluminum mg/kg  3496 34,960 104,881 --  --  --  17,700 NA  NA 
Antimony mg/kg  175 1753 5259 --  --  --  0.96 NA  NA 
Arsenic mg/kg  114 1140 3419 2.78 27.8 278 15.4 NA  NA 
Barium mg/kg  351 3506 10,518 --  --  --  88.4 NA  NA 
Cadmium mg/kg  329 3292 9876 10.9 109 1093 0 NA  NA 
Chromium (as Cr-3) mg/kg  329,763 1.0E+06 1.0E+06 --  --  --  17.4 NA  NA 
Chromium, hexavalent mg/kg  5.61 56.1 168 1.64 16.4 164 NA  NA  NA 
Cobalt mg/kg  14.0 140 421 7.03 70.3 703 10.4 NA  NA 
Copper mg/kg  25,368 253,680 761,040 --  --  --  17.7 NA  NA 
Iron mg/kg  184,370 1.0E+06 1.0E+06 --  --  --  23,100 NA  NA 
Manganese mg/kg  35.1 351 1053 --  --  --  1450 NA  NA 
Mercury mg/kg  172 1722 5166 --  --  --  0.036 NA  NA 
Nickel mg/kg  12,639 126,391 379,174 --  --  --  21.1 NA  NA 
Nitrate mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  NA  NA  NA 
Silver mg/kg  3105 31,049 93,146 --  --  --  0 NA  NA 
Thallium mg/kg  47.7 477 1431 --  --  --  0 NA  NA 
Vanadium mg/kg  2304 23,045 69,134 --  --  --  31.1 NA  NA 
Zinc mg/kg  187,269 1.0E+06 1.0E+06 --  --  --  61.8 NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  16,542 165,422 496,267 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  59.6 596 1788 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  249 2488 7463 464 4643 46,435 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  652 6519 19,558 13.4 134 1342 NA  NA  NA 
2,6-Dinitrotoluene mg/kg  331 3309 9926 13.6 136 1362 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  2384 23,845 71,534 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  5961 59,611 178,834 72.6 726 7257 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

4,4'-DDE mg/kg  --  --  --  49.1 491 4909 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  4769 47,689 143,067 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  5961 59,611 178,834 982 9818 98,183 NA  NA  NA 
Aldrin mg/kg  17.9 179 537 0.788 7.88 78.8 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  47.7 477 4774 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  1788 17,883 53,650 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  835 8346 83,456 NA  NA  NA 
Chrysene mg/kg  --  --  --  477 4774 47,736 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Dibenzofuran mg/kg  1192 11,922 35,767 --  --  --  NA  NA  NA 
Dieldrin mg/kg  29.8 298 894 0.839 8.39 83.9 NA  NA  NA 
Endrin mg/kg  33.0 330 991 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  5087 50,868 152,603 --  --  --  NA  NA  NA 
Fluorene mg/kg  11,458 114,583 343,749 --  --  --  NA  NA  NA 
HMX mg/kg  23,464 234,645 703,934 --  --  --  NA  NA  NA 
Heptachlor mg/kg  298 2981 8942 2.98 29.8 298 NA  NA  NA 
Heptachlor epoxide mg/kg  7.75 77.5 232 1.48 14.8 148 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  1.88 18.8 188 NA  NA  NA 
Naphthalene mg/kg  1541 15,407 46,222 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  982 9818 98,183 NA  NA  NA 
PCB-1016 mg/kg  19.2 192 577 3.46 34.6 346 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  3.46 34.6 346 NA  NA  NA 
PCB-1254 mg/kg  5.49 54.9 165 3.46 34.6 346 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  3.46 34.6 346 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Pentachlorophenol mg/kg  5656 56,558 169,673 44.0 440 4399 NA  NA  NA 
Pyrene mg/kg  3815 38,151 114,453 --  --  --  NA  NA  NA 
RDX mg/kg  1711 17,113 51,338 145 1452 14,520 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  7.42 74.2 742 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Subsurface Soil 
Inorganics 
Aluminum mg/kg  3496 34,960 104,881 --  --  --  19,500 NA  NA 
Antimony mg/kg  175 1753 5259 --  --  --  0.96 NA  NA 
Arsenic mg/kg  114 1140 3419 2.78 27.8 278 19.8 NA  NA 
Barium mg/kg  351 3506 10,518 --  --  --  124 NA  NA 
Cadmium mg/kg  329 3292 9876 10.9 109 1093 0 NA  NA 
Chromium (as Cr-3) mg/kg  329,763 1.0E+06 1.0E+06 --  --  --  27.2 NA  NA 
Chromium, hexavalent mg/kg  5.61 56.1 168 1.64 16.4 164 NA  NA  NA 
Cobalt mg/kg  14.0 140 421 7.03 70.3 703 23.2 NA  NA 
Copper mg/kg  25,368 253,680 761,040 --  --  --  32.3 NA  NA 
Iron mg/kg  184,370 1.0E+06 1.0E+06 --  --  --  35,200 NA  NA 
Manganese mg/kg  35.1 351 1053 --  --  --  3030 NA  NA 
Mercury mg/kg  172 1722 5166 --  --  --  0.044 NA  NA 
Nickel mg/kg  12,639 126,391 379,174 --  --  --  60.7 NA  NA 
Nitrate mg/kg  1.0E+06 1.0E+06 1.0E+06 --  --  --  NA  NA  NA 
Silver mg/kg  3105 31,049 93,146 --  --  --  0 NA  NA 
Thallium mg/kg  47.7 477 1431 --  --  --  0.91 NA  NA 
Vanadium mg/kg  2304 23,045 69,134 --  --  --  37.6 NA  NA 
Zinc mg/kg  187,269 1.0E+06 1.0E+06 --  --  --  93.3 NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  16,542 165,422 496,267 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  59.6 596 1788 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  249 2488 7463 464 4643 46,435 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  652 6519 19,558 13.4 134 1342 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

2,6-Dinitrotoluene mg/kg  331 3309 9926 13.6 136 1362 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  2384 23,845 71,534 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  5961 59,611 178,834 72.6 726 7257 NA  NA  NA 
4,4'-DDE mg/kg  --  --  --  49.1 491 4909 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  4769 47,689 143,067 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  5961 59,611 178,834 982 9818 98,183 NA  NA  NA 
Aldrin mg/kg  17.9 179 537 0.788 7.88 78.8 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  47.7 477 4774 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  1788 17,883 53,650 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  835 8346 83,456 NA  NA  NA 
Chrysene mg/kg  --  --  --  477 4774 47,736 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Dibenzofuran mg/kg  1192 11,922 35,767 --  --  --  NA  NA  NA 
Dieldrin mg/kg  29.8 298 894 0.839 8.39 83.9 NA  NA  NA 
Endrin mg/kg  33.0 330 991 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  5087 50,868 152,603 --  --  --  NA  NA  NA 
Fluorene mg/kg  11,458 114,583 343,749 --  --  --  NA  NA  NA 
HMX mg/kg  23,464 234,645 703,934 --  --  --  NA  NA  NA 
Heptachlor mg/kg  298 2981 8942 2.98 29.8 298 NA  NA  NA 
Heptachlor epoxide mg/kg  7.75 77.5 232 1.48 14.8 148 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  1.88 18.8 188 NA  NA  NA 
Naphthalene mg/kg  1541 15,407 46,222 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  982 9818 98,183 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

PCB-1016 mg/kg  19.2 192 577 3.46 34.6 346 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  3.46 34.6 346 NA  NA  NA 
PCB-1254 mg/kg  5.49 54.9 165 3.46 34.6 346 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  3.46 34.6 346 NA  NA  NA 
Pentachlorophenol mg/kg  5656 56,558 169,673 44.0 440 4399 NA  NA  NA 
Pyrene mg/kg  3815 38,151 114,453 --  --  --  NA  NA  NA 
RDX mg/kg  1711 17,113 51,338 145 1452 14,520 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  7.42 74.2 742 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Groundwater 
Inorganics 
Aluminum µg/L  31,981 319,809 959,426 --  --  --  NA  48,000 9410 
Antimony µg/L  11.7 117 351 --  --  --  NA  4.3 0 
Arsenic µg/L  9.77 97.7 293 0.608 6.08 60.8 NA  215 19.1 
Barium µg/L  6332 63,319 189,958 --  --  --  NA  327 241 
Cadmium µg/L  13.2 132 395 --  --  --  NA  0 0 
Chromium (as Cr-3) µg/L  33,087 330,873 992,618 --  --  --  NA  85.2 19.5 
Cobalt µg/L  654 6545 19,635 --  --  --  NA  46.3 0 
Iron µg/L  9671 96,706 290,117 --  --  --  NA  195,000 21,500 
Manganese µg/L  1421 14,207 42,620 --  --  --  NA  2860 1260 
Nickel µg/L  654 6540 19,619 --  --  --  NA  117 85.3 
Nitrate µg/L  52,283 522,835 1.6E+06 --  --  --  NA  NA  NA 
Thallium µg/L  2.61 26.1 78.4 --  --  --  NA  2.4 0 
Vanadium µg/L  185 1845 5536 --  --  --  NA  98.1 15.5 
Zinc µg/L  9756 97,559 292,678 --  --  --  NA  888 193 
Organics 
1,1,2,2-Tetrachloroethane µg/L  1804 18,044 54,133 0.744 7.44 74.4 NA  NA  NA 
1,2-Dichloroethane µg/L  633 6332 18,995 1.67 16.7 167 NA  NA  NA 
1,3-Dinitrobenzene µg/L  3.28 32.8 98.3 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene µg/L  16.4 164 491 30.6 306 3057 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

2,4-Dinitrotoluene µg/L  62.8 628 1883 1.29 12.9 129 NA  NA  NA 
2,6-Dinitrotoluene µg/L  31.8 318 954 1.31 13.1 131 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L  6.55 65.5 197 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L  328 3276 9827 3.99 39.9 399 NA  NA  NA 
4,4'-DDD µg/L  11.0 110 329 0.639 6.39 63.9 NA  NA  NA 
4,4'-DDE µg/L --  --  --  0.503 5.03 50.3 NA  NA  NA 
4,4'-DDT µg/L 1.78 17.8 53.5 0.294 2.94 29.4 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 6.55 65.5 197 --  --  --  NA  NA  NA 
4-Nitrobenzenamine µg/L 98.3 983 2948 43.7 437 4368 NA  NA  NA 
4-Nitrotoluene µg/L 328 3276 9827 54.0 540 5395 NA  NA  NA 
Aldrin µg/L 0.923 9.23 27.7 0.051 0.507 5.07 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.042 0.419 4.19 NA  NA  NA 
Benzene µg/L 38.1 381 1142 4.64 46.4 464 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  0.002 0.025 0.248 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.024 0.245 2.45 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 97.0 970 2909 9.7 97.0 970 NA  NA  NA 
Carbon tetrachloride µg/L 19.3 193 578 2.2 22.0 220 NA  NA  NA 
Chloroform µg/L 248 2477 7432 2.23 22.3 223 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  0.002 0.016 0.162 NA  NA  NA 
Dieldrin µg/L 1.1 11.0 32.9 0.038 0.384 3.84 NA  NA  NA 
Heptachlor µg/L 12.3 123 368 0.153 1.53 15.3 NA  NA  NA 
Heptachlor epoxide µg/L 0.426 4.26 12.8 0.101 1.01 10.1 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.024 0.244 2.44 NA  NA  NA 
Lindane µg/L 7.66 76.6 230 0.55 5.5 55.0 NA  NA  NA 
Methylene chloride µg/L 1428 14,277 42,831 57.5 575 5751 NA  NA  NA 
Nitrobenzene µg/L 16.4 164 491 --  --  --  NA  NA  NA 
Nitroglycerin µg/L --  --  --  54.0 540 5395 NA  NA  NA 
PCB-1242 µg/L --  --  --  2.29 22.9 229 NA  NA  NA 
PCB-1254 µg/L 0.655 6.55 19.7 2.29 22.9 229 NA  NA  NA 
PCB-1260 µg/L --  --  --  2.29 22.9 229 NA  NA  NA 
Pentachlorophenol µg/L 103 1025 3075 0.797 7.97 79.7 NA  NA  NA 

Shaw Environmental & Infrastructure, Inc.

I-16 Appendix I Applicable or Relevant Appropriate Requirements Tables



Page 7 of 10 

Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

RDX µg/L 98.3 983 2948 8.34 83.4 834 NA  NA  NA 
Tetrachloroethene µg/L 191 1911 5732 1.05 10.5 105 NA  NA  NA 
Toxaphene µg/L --  --  --  0.518 5.18 51.8 NA  NA  NA 
Trichloroethene µg/L 5.04 50.4 151 0.336 3.36 33.6 NA  NA  NA 
alpha-BHC µg/L --  --  --  0.146 1.46 14.6 NA  NA  NA 
beta-BHC µg/L --  --  --  0.51 5.1 51.0 NA  NA  NA 

Surface Water 
Inorganics 
Aluminum µg/L 73,445 734,449 2.2E+06 --  --  --  3370 NA  NA 
Antimony µg/L 6.45 64.5 194 --  --  --  0 NA  NA 
Arsenic µg/L 67.0 670 2011 4.17 41.7 417 3.2 NA  NA 
Barium µg/L 10,640 106,401 319,204 --  --  --  47.5 NA  NA 
Cadmium µg/L 4.08 40.8 123 --  --  --  0 NA  NA 
Chromium (as Cr-3) µg/L 6165 61,649 184,948 --  --  --  0 NA  NA 
Chromium, hexavalent µg/L 24.5 245 735 --  --  --  NA  NA  NA 
Copper µg/L 7199 71,992 215,976 --  --  --  7.9 NA  NA 
Iron µg/L 31,296 312,959 938,878 --  --  --  2560 NA  NA 
Manganese µg/L 1449 14,488 43,465 --  --  --  391 NA  NA 
Mercury µg/L 16.0 160 479 --  --  --  0 NA  NA 
Nickel µg/L 8258 82,579 247,738 --  --  --  0 NA  NA 
Nitrate µg/L 584,936 5.8E+06 1.8E+07 --  --  --  NA  NA  NA 
Silver µg/L 900 8999 26,997 --  --  --  0 NA  NA 
Thallium µg/L 29.2 292 877 --  --  --  0 NA  NA 
Vanadium µg/L 57.2 572 1715 --  --  --  0 NA  NA 
Zinc µg/L 58,216 582,164 1.7E+06 --  --  --  42 NA  NA 
Organics 
1,1,2,2-Tetrachloroethane µg/L 5706 57,064 171,193 0.395 3.95 39.5 NA  NA  NA 
1,2-Dichloroethene µg/L 809 8092 24,276 --  --  --  NA  NA  NA 
1,4-Dichlorobenzene µg/L --  --  --  24.6 246 2460 NA  NA  NA 
2,4,6-Trinitrotoluene µg/L 328 3276 9827 611 6115 61,145 NA  NA  NA 
2,4-Dimethylphenol µg/L 1299 12,986 38,959 --  --  --  NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

2,4-Dinitrotoluene µg/L 356 3556 10,669 7.32 73.2 732 NA  NA  NA 
2,6-Dinitrotoluene µg/L 232 2324 6973 9.57 95.7 957 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L 131 1310 3931 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L 6551 65,513 196,538 79.8 798 7975 NA  NA  NA 
4,4'-DDT µg/L 1.2 12.0 35.9 0.197 1.97 19.7 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 131 1310 3931 --  --  --  NA  NA  NA 
4-Methylphenol µg/L 448 4477 13,430 --  --  --  NA  NA  NA 
4-Nitrotoluene µg/L 6551 65,513 196,538 1079 10,790 107,903 NA  NA  NA 
Aldrin µg/L 6.23 62.3 187 0.342 3.42 34.2 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.032 0.322 3.22 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  0.002 0.019 0.189 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.019 0.185 1.85 NA  NA  NA 
Benzo(k)fluoranthene µg/L --  --  --  251 2513 25,128 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 67.9 679 2038 6.79 67.9 679 NA  NA  NA 
Chloroform µg/L 226 2255 6766 1.02 10.2 102 NA  NA  NA 
Chrysene µg/L --  --  --  3.22 32.2 322 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  0.001 0.011 0.112 NA  NA  NA 
HMX µg/L 32,756 327,564 982,692 --  --  --  NA  NA  NA 
Heptachlor epoxide µg/L 8.52 85.2 256 2.02 20.2 202 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.017 0.171 1.71 NA  NA  NA 
Methylene chloride µg/L 2027 20,274 60,821 46.4 464 4642 NA  NA  NA 
PCB-1254 µg/L 13.1 131 393 45.9 459 4586 NA  NA  NA 
Pentachlorophenol µg/L 78.0 780 2339 0.607 6.07 60.7 NA  NA  NA 
Pyrene µg/L 19,654 196,538 589,615 --  --  --  NA  NA  NA 
RDX µg/L 1965 19,654 58,962 167 1668 16,676 NA  NA  NA 
Tetrachloroethene µg/L 172 1718 5154 1.01 10.1 101 NA  NA  NA 
Trichloroethene µg/L 2.9 29.0 87.0 0.161 1.61 16.1 NA  NA  NA 
beta-BHC µg/L --  --  --  10.2 102 1019 NA  NA  NA 
cis-1,2-Dichloroethene µg/L 6551 65,513 196,538 --  --  --  NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Sediment 
Inorganics 
Aluminum mg/kg  3496 34,960 104,881 --  --  --  13,900 NA  NA 
Antimony mg/kg  175 1753 5259 --  --  --  0 NA  NA 
Arsenic mg/kg  114 1140 3419 2.78 27.8 278 19.5 NA  NA 
Barium mg/kg  351 3506 10,518 --  --  --  123 NA  NA 
Cadmium mg/kg  329 3292 9876 10.9 109 1093 0 NA  NA 
Chromium (as Cr-3) mg/kg  329,763 1.0E+06 1.0E+06 --  --  --  18.1 NA  NA 
Chromium, hexavalent mg/kg  5.61 56.1 168 1.64 16.4 164 NA  NA  NA 
Copper mg/kg  25,368 253,680 761,040 --  --  --  27.6 NA  NA 
Iron mg/kg  184,370 1.0E+06 1.0E+06 --  --  --  28,200 NA  NA 
Manganese mg/kg  35.1 351 1053 --  --  --  1950 NA  NA 
Mercury mg/kg  172 1722 5166 --  --  --  0.059 NA  NA 
Nickel mg/kg  12,639 126,391 379,174 --  --  --  17.7 NA  NA 
Silver mg/kg  3105 31,049 93,146 --  --  --  0 NA  NA 
Thallium mg/kg  47.7 477 1431 --  --  --  0.89 NA  NA 
Vanadium mg/kg  2304 23,045 69,134 --  --  --  26.1 NA  NA 
Zinc mg/kg  187,269 1.0E+06 1.0E+06 --  --  --  532 NA  NA 
Organics 
2,4,6-Trinitrotoluene mg/kg  249 2488 7463 464 4643 46,435 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  652 6519 19,558 13.4 134 1342 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  124 1237 3710 --  --  --  NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  47.7 477 4774 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.477 4.77 47.7 NA  NA  NA 
Dieldrin mg/kg  29.8 298 894 0.839 8.39 83.9 NA  NA  NA 
HMX mg/kg  23,464 234,645 703,934 --  --  --  NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  4.77 47.7 477 NA  NA  NA 
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Table I-3 (continued) 
Ravenna Facility-Wide CUGs for National Guard Trainee COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Nitroglycerin mg/kg  --  --  --  982 9818 98,183 NA  NA  NA 
PCB-1016 mg/kg  19.2 192 577 3.46 34.6 346 NA  NA  NA 
PCB-1254 mg/kg  5.49 54.9 165 3.46 34.6 346 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  3.46 34.6 346 NA  NA  NA 
RDX mg/kg  1711 17,113 51,338 145 1452 14,520 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

BHC denotes benzene hexachloride. 
COPC denotes chemical(s) of potential concern. 
CUG denotes Cleanup Goal across all pathways (ingestion, dermal, and inhalation). 
DDD denotes dichlorodiphenyldichloroethane. 
DDE denotes dichlorodiphenyldichloroethylene. 
DDT denotes dichlorodiphenyltrichloroethane. 
GW denotes groundwater. 
HI denotes hazard index. 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
mg/kg denotes milligrams per kilogram. 
NA denotes not available. 
PCB denotes polychlorinated biphenyl. 
RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 
Uncon. denotes unconfined. 
µg/L denotes micrograms per liter. 
-- denotes no CUG could be quantified based on lack of approved toxicity value. 
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Table I-4 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Surface Soil 
Inorganics 
Aluminum mg/kg  52,923 529,229 1.0E+06 --  --  --  17,700 NA  NA 
Antimony mg/kg  13.6 136 409 --  --  --  0.96 NA  NA 
Arsenic mg/kg  8.21 82.1 246 0.425 4.25 42.5 15.4 NA  NA 
Barium mg/kg  8966 89,656 268,969 --  --  --  88.4 NA  NA 
Cadmium mg/kg  22.3 223 668 1249 12,491 124,911 0 NA  NA 
Chromium (as Cr-3) mg/kg  19,694 196,942 590,827 --  --  --  17.4 NA  NA 
Chromium, hexavalent mg/kg  90.4 904 2711 187 1874 18,737 NA  NA  NA 
Cobalt mg/kg  820 8198 24,594 803 8030 80,300 10.4 NA  NA 
Copper mg/kg  2714 27,138 81,413 --  --  --  17.7 NA  NA 
Iron mg/kg  19,010 190,104 570,313 --  --  --  23,100 NA  NA 
Manganese mg/kg  1482 14,817 44,452 --  --  --  1450 NA  NA 
Mercury mg/kg  16.5 165 496 --  --  --  0.036 NA  NA 
Nickel mg/kg  1346 13,463 40,389 --  --  --  21.1 NA  NA 
Nitrate mg/kg  114,196 1.0E+06 1.0E+06 --  --  --  NA  NA  NA 
Silver mg/kg  324 3240 9719 --  --  --  0 NA  NA 
Thallium mg/kg  4.76 47.6 143 --  --  --  0 NA  NA 
Vanadium mg/kg  156 1558 4674 --  --  --  31.1 NA  NA 
Zinc mg/kg  19,659 196,589 589,767 --  --  --  61.8 NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  1528 15,280 45,841 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  5.94 59.4 178 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  21.1 211 633 32.8 328 3283 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  43.9 439 1317 0.753 7.53 75.3 NA  NA  NA 
2,6-Dinitrotoluene mg/kg  22.4 224 672 0.769 7.69 76.9 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  238 2378 7134 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  594 5945 17,834 6.03 60.3 603 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

4,4'-DDE mg/kg  --  --  --  4.08 40.8 408 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  476 4756 14,267 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  594 5945 17,834 81.6 816 8159 NA  NA  NA 
Aldrin mg/kg  1.78 17.8 53.5 0.082 0.816 8.16 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  2.21 22.1 221 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  178 1783 5350 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  69.4 694 6935 NA  NA  NA 
Chrysene mg/kg  --  --  --  22.1 221 2209 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Dibenzofuran mg/kg  119 1189 3567 --  --  --  NA  NA  NA 
Dieldrin mg/kg  2.97 29.7 89.2 0.087 0.867 8.67 NA  NA  NA 
Endrin mg/kg  1.77 17.7 53.0 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  276 2765 8294 --  --  --  NA  NA  NA 
Fluorene mg/kg  737 7366 22,099 --  --  --  NA  NA  NA 
HMX mg/kg  1909 19,090 57,270 --  --  --  NA  NA  NA 
Heptachlor mg/kg  29.7 297 892 0.308 3.08 30.8 NA  NA  NA 
Heptachlor epoxide mg/kg  0.773 7.73 23.2 0.152 1.52 15.2 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  0.127 1.27 12.7 NA  NA  NA 
Naphthalene mg/kg  368 3678 11,035 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  81.6 816 8159 NA  NA  NA 
PCB-1016 mg/kg  1.22 12.2 36.6 0.203 2.03 20.3 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.203 2.03 20.3 NA  NA  NA 
PCB-1254 mg/kg  0.348 3.48 10.4 0.203 2.03 20.3 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.203 2.03 20.3 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Pentachlorophenol mg/kg  327 3269 9806 2.12 21.2 212 NA  NA  NA 
Pyrene mg/kg  207 2074 6221 --  --  --  NA  NA  NA 
RDX mg/kg  163 1632 4896 11.5 115 1154 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.77 7.7 77.0 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Ingestion of Foodstuffs from Surface Soil 
Inorganics 
Aluminum mg/kg  329 3292 9875 --  --  --  NA  NA  NA 
Antimony mg/kg  0.129 1.29 3.88 --  --  --  NA  NA  NA 
Arsenic mg/kg  0.096 0.958 2.87 0.005 0.05 0.497 NA  NA  NA 
Barium mg/kg  64.5 645 1935 --  --  --  NA  NA  NA 
Cadmium mg/kg  0.201 2.01 6.04 --  --  --  NA  NA  NA 
Chromium (as Cr-3) mg/kg  478 4779 14,337 --  --  --  NA  NA  NA 
Chromium, hexavalent mg/kg  0.956 9.56 28.7 --  --  --  NA  NA  NA 
Cobalt mg/kg  6.16 61.6 185 --  --  --  NA  NA  NA 
Copper mg/kg  7.86 78.6 236 --  --  --  NA  NA  NA 
Iron mg/kg  90.4 904 2712 --  --  --  NA  NA  NA 
Manganese mg/kg  12.1 121 363 --  --  --  NA  NA  NA 
Mercury mg/kg  --  --  --  --  --  --  NA  NA  NA 
Nickel mg/kg  2.76 27.6 82.7 --  --  --  NA  NA  NA 
Nitrate mg/kg  --  --  --  --  --  --  NA  NA  NA 
Silver mg/kg  1.57 15.7 47.1 --  --  --  NA  NA  NA 
Thallium mg/kg  --  --  --  --  --  --  NA  NA  NA 
Vanadium mg/kg  2.31 23.1 69.3 --  --  --  NA  NA  NA 
Zinc mg/kg  16.9 169 507 --  --  --  NA  NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  1.41 14.1 42.3 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  0.007 0.075 0.224 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  0.071 0.705 2.12 0.11 1.1 11.0 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  0.221 2.21 6.64 0.004 0.038 0.38 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

2,6-Dinitrotoluene mg/kg  0.083 0.825 2.48 0.003 0.028 0.283 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  --  --  --  --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  1.15 11.5 34.6 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  1.41 14.1 42.3 0.014 0.143 1.43 NA  NA  NA 
4,4'-DDE mg/kg  --  --  --  0.018 0.177 1.77 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  0.805 8.05 24.1 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  1.53 15.3 46.0 0.211 2.11 21.1 NA  NA  NA 
Aldrin mg/kg  0.007 0.066 0.197 3.0E-04 0.003 0.03 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.008 0.083 0.827 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  6.3E-04 0.006 0.063 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.006 0.063 0.634 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  0.024 0.243 2.43 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  0.158 1.58 4.74 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  0.33 3.3 33.0 NA  NA  NA 
Chrysene mg/kg  --  --  --  0.827 8.27 82.7 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  2.4E-04 0.002 0.024 NA  NA  NA 
Dibenzofuran mg/kg  0.596 5.96 17.9 --  --  --  NA  NA  NA 
Dieldrin mg/kg  0.015 0.154 0.463 4.5E-04 0.004 0.045 NA  NA  NA 
Endrin mg/kg  0.093 0.925 2.78 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  12.3 123 370 --  --  --  NA  NA  NA 
Fluorene mg/kg  12.2 122 366 --  --  --  NA  NA  NA 
HMX mg/kg  1.16 11.6 34.9 --  --  --  NA  NA  NA 
Heptachlor mg/kg  0.152 1.52 4.55 0.002 0.016 0.157 NA  NA  NA 
Heptachlor epoxide mg/kg  0.004 0.037 0.112 7.4E-04 0.007 0.074 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.003 0.034 0.342 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  2.0E-04 0.002 0.02 NA  NA  NA 
Naphthalene mg/kg  4.93 49.3 148 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  --  --  --  NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

PCB-1016 mg/kg  0.016 0.162 0.486 0.003 0.027 0.27 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.003 0.029 0.287 NA  NA  NA 
PCB-1254 mg/kg  0.004 0.043 0.129 0.003 0.025 0.251 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  5.1E-04 0.005 0.051 NA  NA  NA 
Pentachlorophenol mg/kg  6.94 69.4 208 0.045 0.45 4.5 NA  NA  NA 
Pyrene mg/kg  9.25 92.5 278 --  --  --  NA  NA  NA 
RDX mg/kg  0.74 7.4 22.2 0.052 0.523 5.23 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.004 0.038 0.379 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Subsurface Soil 
Inorganics 
Aluminum mg/kg  52,923 529,229 1.0E+06 --  --  --  19,500 NA  NA 
Antimony mg/kg  13.6 136 409 --  --  --  0.96 NA  NA 
Arsenic mg/kg  8.21 82.1 246 0.425 4.25 42.5 19.8 NA  NA 
Barium mg/kg  8966 89,656 268,969 --  --  --  124 NA  NA 
Cadmium mg/kg  22.3 223 668 1249 12,491 124,911 0 NA  NA 
Chromium (as Cr-3) mg/kg  19,694 196,942 590,827 --  --  --  27.2 NA  NA 
Chromium, hexavalent mg/kg  90.4 904 2711 187 1874 18,737 NA  NA  NA 
Cobalt mg/kg  820 8198 24,594 803 8030 80,300 23.2 NA  NA 
Copper mg/kg  2714 27,138 81,413 --  --  --  32.3 NA  NA 
Iron mg/kg  19,010 190,104 570,313 --  --  --  35,200 NA  NA 
Manganese mg/kg  1482 14,817 44,452 --  --  --  3030 NA  NA 
Mercury mg/kg  16.5 165 496 --  --  --  0.044 NA  NA 
Nickel mg/kg  1346 13,463 40,389 --  --  --  60.7 NA  NA 
Nitrate mg/kg  114,196 1.0E+06 1.0E+06 --  --  --  NA  NA  NA 
Silver mg/kg  324 3240 9719 --  --  --  0 NA  NA 
Thallium mg/kg  4.76 47.6 143 --  --  --  0.91 NA  NA 
Vanadium mg/kg  156 1558 4674 --  --  --  37.6 NA  NA 
Zinc mg/kg  19,659 196,589 589,767 --  --  --  93.3 NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Organics 
1,3,5-Trinitrobenzene mg/kg  1528 15,280 45,841 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  5.94 59.4 178 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  21.1 211 633 32.8 328 3283 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  43.9 439 1317 0.753 7.53 75.3 NA  NA  NA 
2,6-Dinitrotoluene mg/kg  22.4 224 672 0.769 7.69 76.9 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  238 2378 7134 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  594 5945 17,834 6.03 60.3 603 NA  NA  NA 
4,4'-DDE mg/kg  --  --  --  4.08 40.8 408 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  476 4756 14,267 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  594 5945 17,834 81.6 816 8159 NA  NA  NA 
Aldrin mg/kg  1.78 17.8 53.5 0.082 0.816 8.16 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  2.21 22.1 221 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  178 1783 5350 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  69.4 694 6935 NA  NA  NA 
Chrysene mg/kg  --  --  --  22.1 221 2209 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Dibenzofuran mg/kg  119 1189 3567 --  --  --  NA  NA  NA 
Dieldrin mg/kg  2.97 29.7 89.2 0.087 0.867 8.67 NA  NA  NA 
Endrin mg/kg  1.77 17.7 53.0 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  276 2765 8294 --  --  --  NA  NA  NA 
Fluorene mg/kg  737 7366 22,099 --  --  --  NA  NA  NA 
HMX mg/kg  1909 19,090 57,270 --  --  --  NA  NA  NA 
Heptachlor mg/kg  29.7 297 892 0.308 3.08 30.8 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Heptachlor epoxide mg/kg  0.773 7.73 23.2 0.152 1.52 15.2 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  0.127 1.27 12.7 NA  NA  NA 
Naphthalene mg/kg  368 3678 11,035 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  81.6 816 8159 NA  NA  NA 
PCB-1016 mg/kg  1.22 12.2 36.6 0.203 2.03 20.3 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.203 2.03 20.3 NA  NA  NA 
PCB-1254 mg/kg  0.348 3.48 10.4 0.203 2.03 20.3 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.203 2.03 20.3 NA  NA  NA 
Pentachlorophenol mg/kg  327 3269 9806 2.12 21.2 212 NA  NA  NA 
Pyrene mg/kg  207 2074 6221 --  --  --  NA  NA  NA 
RDX mg/kg  163 1632 4896 11.5 115 1154 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.77 7.7 77.0 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Groundwater 
Inorganics 
Aluminum µg/L 3564 35,636 106,907 --  --  --  NA  48,000 9410 
Antimony µg/L 1.3 13.0 39.1 --  --  --  NA  4.3 0 
Arsenic µg/L 1.09 10.9 32.7 0.056 0.564 5.64 NA  215 19.1 
Barium µg/L 706 7056 21,167 --  --  --  NA  327 241 
Cadmium µg/L 1.47 14.7 44.1 --  --  --  NA  0 0 
Chromium (as Cr-3) µg/L 3687 36,869 110,606 --  --  --  NA  85.2 19.5 
Cobalt µg/L 72.9 729 2188 --  --  --  NA  46.3 0 
Iron µg/L 1078 10,776 32,327 --  --  --  NA  195,000 21,500 
Manganese µg/L 158 1583 4749 --  --  --  NA  2860 1260 
Nickel µg/L 72.9 729 2186 --  --  --  NA  117 85.3 
Nitrate µg/L 5826 58,259 174,776 --  --  --  NA  NA  NA 
Thallium µg/L 0.291 2.91 8.74 --  --  --  NA  2.4 0 
Vanadium µg/L 20.6 206 617 --  --  --  NA  98.1 15.5 
Zinc µg/L 1087 10,871 32,613 --  --  --  NA  888 193 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Organics 
1,1,2,2-Tetrachloroethane µg/L 201 2011 6032 0.069 0.691 6.91 NA  NA  NA 
1,2-Dichloroethane µg/L 70.6 706 2117 0.155 1.55 15.5 NA  NA  NA 
1,3-Dinitrobenzene µg/L 0.365 3.65 11.0 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene µg/L 1.83 18.3 54.8 2.84 28.4 284 NA  NA  NA 
2,4-Dinitrotoluene µg/L 6.99 69.9 210 0.12 1.2 12.0 NA  NA  NA 
2,6-Dinitrotoluene µg/L 3.54 35.4 106 0.122 1.22 12.2 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L 0.73 7.3 21.9 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L 36.5 365 1095 0.37 3.7 37.0 NA  NA  NA 
4,4'-DDD µg/L 1.22 12.2 36.6 0.059 0.594 5.94 NA  NA  NA 
4,4'-DDE µg/L --  --  --  0.047 0.467 4.67 NA  NA  NA 
4,4'-DDT µg/L 0.199 1.99 5.96 0.027 0.273 2.73 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 0.73 7.3 21.9 --  --  --  NA  NA  NA 
4-Nitrobenzenamine µg/L 11.0 109.5 328.5 4.06 40.6 406 NA  NA  NA 
4-Nitrotoluene µg/L 36.5 365 1095 5.01 50.1 501 NA  NA  NA 
Aldrin µg/L 0.103 1.03 3.09 0.005 0.047 0.471 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.004 0.039 0.389 NA  NA  NA 
Benzene µg/L 4.24 42.4 127 0.431 4.31 43.1 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  2.3E-04 0.002 0.023 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.002 0.023 0.227 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 10.8 108 324 0.9 9.0 90.0 NA  NA  NA 
Carbon tetrachloride µg/L 2.15 21.5 64.4 0.204 2.04 20.4 NA  NA  NA 
Chloroform µg/L 27.6 276 828 0.207 2.07 20.7 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  1.5E-04 0.002 0.015 NA  NA  NA 
Dieldrin µg/L 0.122 1.22 3.67 0.004 0.036 0.357 NA  NA  NA 
Heptachlor µg/L 1.37 13.7 41.0 0.014 0.142 1.42 NA  NA  NA 
Heptachlor epoxide µg/L 0.047 0.475 1.42 0.009 0.094 0.936 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.002 0.023 0.227 NA  NA  NA 
Lindane µg/L 0.853 8.53 25.6 0.051 0.51 5.1 NA  NA  NA 
Methylene chloride µg/L 159 1591 4773 5.34 53.4 534 NA  NA  NA 
Nitrobenzene µg/L 1.83 18.3 54.8 --  --  --  NA  NA  NA 

Shaw Environmental & Infrastructure, Inc.

I-28 Appendix I Applicable or Relevant Appropriate Requirements Tables



Page 9 of 12 

Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Nitroglycerin µg/L --  --  --  5.01 50.1 501 NA  NA  NA 
PCB-1242 µg/L --  --  --  0.213 2.13 21.3 NA  NA  NA 
PCB-1254 µg/L 0.073 0.73 2.19 0.213 2.13 21.3 NA  NA  NA 
PCB-1260 µg/L --  --  --  0.213 2.13 21.3 NA  NA  NA 
Pentachlorophenol µg/L 11.4 114 343 0.074 0.74 7.4 NA  NA  NA 
RDX µg/L 11.0 110 329 0.774 7.74 77.4 NA  NA  NA 
Tetrachloroethene µg/L 21.3 213 639 0.098 0.977 9.77 NA  NA  NA 
Toxaphene µg/L --  --  --  0.048 0.481 4.81 NA  NA  NA 
Trichloroethene µg/L 0.562 5.62 16.9 0.031 0.312 3.12 NA  NA  NA 
alpha-BHC µg/L --  --  --  0.014 0.135 1.35 NA  NA  NA 
beta-BHC µg/L --  --  --  0.047 0.473 4.73 NA  NA  NA 

Surface Water 
Inorganics 
Aluminum µg/L 63,895 638,950 1.9E+06 --  --  --  3370 NA  NA 
Antimony µg/L 17.1 171 512 --  --  --  0 NA  NA 
Arsenic µg/L 21.2 212 635 1.1 11.0 110 3.2 NA  NA 
Barium µg/L 12,131 121,306 363,917 --  --  --  47.5 NA  NA 
Cadmium µg/L 15.1 151 452 --  --  --  0 NA  NA 
Chromium (as Cr-3) µg/L 28,442 284,416 853,247 --  --  --  0 NA  NA 
Chromium, hexavalent µg/L 90.3 903 2709 --  --  --  NA  NA  NA 
Copper µg/L 2788 27,876 83,628 --  --  --  7.9 NA  NA 
Iron µg/L 20,000 200,000 600,000 --  --  --  2560 NA  NA 
Manganese µg/L 2476 24,759 74,278 --  --  --  391 NA  NA 
Mercury µg/L 18.2 182 546 --  --  --  0 NA  NA 
Nickel µg/L 1445 14,447 43,342 --  --  --  0 NA  NA 
Nitrate µg/L 115,159 1.2E+06 3.5E+06 --  --  --  NA  NA  NA 
Silver µg/L 348 3484 10,453 --  --  --  0 NA  NA 
Thallium µg/L 5.76 57.6 173 --  --  --  0 NA  NA 
Vanadium µg/L 211 2107 6322 --  --  --  0 NA  NA 
Zinc µg/L 21,002 210,022 630,065 --  --  --  42 NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Organics 
1,1,2,2-Tetrachloroethane µg/L 2874 28,737 86,211 0.853 8.53 85.3 NA  NA  NA 
1,2-Dichloroethene µg/L 480 4799 14,398 --  --  --  NA  NA  NA 
1,4-Dichlorobenzene µg/L --  --  --  18.7 187 1874 NA  NA  NA 
2,4,6-Trinitrotoluene µg/L 36.5 365 1095 56.8 568 5678 NA  NA  NA 
2,4-Dimethylphenol µg/L 899 8985 26,956 --  --  --  NA  NA  NA 
2,4-Dinitrotoluene µg/L 116 1160 3481 1.99 19.9 199 NA  NA  NA 
2,6-Dinitrotoluene µg/L 62.1 621 1864 2.13 21.3 213 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L 14.6 146 438 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L 730 7300 21,900 7.41 74.1 741 NA  NA  NA 
4,4'-DDT µg/L 0.743 7.43 22.3 0.102 1.02 10.2 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 14.6 146 438 --  --  --  NA  NA  NA 
4-Methylphenol µg/L 261 2611 7834 --  --  --  NA  NA  NA 
4-Nitrotoluene µg/L 730 7300 21,900 100 1002 10,020 NA  NA  NA 
Aldrin µg/L 1.59 15.9 47.6 0.073 0.726 7.26 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.014 0.136 1.36 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  8.0E-04 0.008 0.08 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.008 0.079 0.786 NA  NA  NA 
Benzo(k)fluoranthene µg/L --  --  --  23.3 233 2333 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 41.9 419 1258 3.49 34.9 349 NA  NA  NA 
Chloroform µg/L 252 2523 7568 2.47 24.7 247 NA  NA  NA 
Chrysene µg/L --  --  --  1.36 13.6 136 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  5.2E-04 0.005 0.052 NA  NA  NA 
HMX µg/L 3650 36,500 109,500 --  --  --  NA  NA  NA 
Heptachlor epoxide µg/L 0.949 9.49 28.5 0.187 1.87 18.7 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.008 0.078 0.785 NA  NA  NA 
Methylene chloride µg/L 2518 25,181 75,544 76.0 760 7597 NA  NA  NA 
PCB-1254 µg/L 1.46 14.6 43.8 4.26 42.6 426 NA  NA  NA 
Pentachlorophenol µg/L 42.6 426 1277 0.276 2.76 27.6 NA  NA  NA 
Pyrene µg/L 2190 21,900 65,700 --  --  --  NA  NA  NA 
RDX µg/L 219 2190 6570 15.5 155 1548 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Tetrachloroethene µg/L 184 1840 5520 0.83 8.3 83.0 NA  NA  NA 
Trichloroethene µg/L 3.64 36.4 109 0.301 3.01 30.1 NA  NA  NA 
beta-BHC µg/L --  --  --  0.946 9.46 94.6 NA  NA  NA 
cis-1,2-Dichloroethene µg/L  730 7300 21,900 --  --  --  NA  NA  NA 

Sediment 
Inorganics 
Aluminum mg/kg  52,923 529,229 1.0E+06 --  --  --  13,900 NA  NA 
Antimony mg/kg  13.6 136 409 --  --  --  0 NA  NA 
Arsenic mg/kg  8.21 82.1 246 0.425 4.25 42.5 19.5 NA  NA 
Barium mg/kg  8966 89,656 268,969 --  --  --  123 NA  NA 
Cadmium mg/kg  22.3 223 668 1249 12,491 124,911 0 NA  NA 
Chromium (as Cr-3) mg/kg  19,694 196,942 590,827 --  --  --  18.1 NA  NA 
Chromium, hexavalent mg/kg  90.4 904 2711 187 1874 18,737 NA  NA  NA 
Copper mg/kg  2714 27,138 81,413 --  --  --  27.6 NA  NA 
Iron mg/kg  19,010 190,104 570,313 --  --  --  28,200 NA  NA 
Manganese mg/kg  1482 14,817 44,452 --  --  --  1950 NA  NA 
Mercury mg/kg  16.5 165 496 --  --  --  0.059 NA  NA 
Nickel mg/kg  1346 13,463 40,389 --  --  --  17.7 NA  NA 
Silver mg/kg  324 3240 9719 --  --  --  0 NA  NA 
Thallium mg/kg  4.76 47.6 143 --  --  --  0.89 NA  NA 
Vanadium mg/kg  156 1558 4674 --  --  --  26.1 NA  NA 
Zinc mg/kg  19,659 196,589 589,767 --  --  --  532 NA  NA 
Organics 
2,4,6-Trinitrotoluene mg/kg  21.1 211 633 32.8 328 3283 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  43.9 439 1317 0.753 7.53 75.3 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  12.8 128 385 --  --  --  NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  2.21 22.1 221 NA  NA  NA 
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Table I-4 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Adult COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1 HI = 1 HI = 3 Risk = 10-6 Risk = 10-5 Risk = 10-4 Uncon. Bedrock 

Dibenz(a,h)anthracene mg/kg  --  --  --  0.022 0.221 2.21 NA  NA  NA 
Dieldrin mg/kg  2.97 29.7 89.2 0.087 0.867 8.67 NA  NA  NA 
HMX mg/kg  1909 19,090 57,270 --  --  --  NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.221 2.21 22.1 NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  81.6 816 8159 NA  NA  NA 
PCB-1016 mg/kg  1.22 12.2 36.6 0.203 2.03 20.3 NA  NA  NA 
PCB-1254 mg/kg  0.348 3.48 10.4 0.203 2.03 20.3 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.203 2.03 20.3 NA  NA  NA 
RDX mg/kg  163 1632 4896 11.5 115 1154 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

BHC denotes benzene hexachloride.         Uncon. denotes unconfined. 
COPC denotes chemical(s) of potential concern.       µg/L denotes micrograms per liter. 
CUG denotes Cleanup Goal across all pathways (ingestion, dermal, and inhalation).  -- denotes no CUG could be quantified based on lack of approved toxicity value. 
DDD denotes dichlorodiphenyldichloroethane. 
DDE denotes dichlorodiphenyldichloroethylene. 
DDT denotes dichlorodiphenyltrichloroethane. 
GW denotes groundwater. 
HI denotes hazard index. 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
mg/kg denotes milligrams per kilogram. 
NA denotes not available. 
PCB denotes polychlorinated biphenyl. 
RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 
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Table I-5 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
 HI = 0.1   HI = 1   HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4  Uncon.   Bedrock  

Surface Soil 
Inorganics 
Aluminum mg/kg  7380 73,798 221,394 --  --  --  17,700 NA  NA 
Antimony mg/kg  2.82 28.2 84.6 --  --  --  0.96 NA  NA 
Arsenic mg/kg  2.02 20.2 60.6 0.524 5.24 52.4 15.4 NA  NA 
Barium mg/kg  1413 14,129 42,388 --  --  --  88.4 NA  NA 
Cadmium mg/kg  6.41 64.1 192 2677 26,767 267,667 0 NA  NA 
Chromium (as Cr-3) mg/kg  8147 81,473 244,420 --  --  --  17.4 NA  NA 
Chromium, hexavalent mg/kg  19.9 199 596 401.5 4015 40,150 NA  NA  NA 
Cobalt mg/kg  131 1313 3938 1721 17,207 172,071 10.4 NA  NA 
Copper mg/kg  311 3106 9317 --  --  --  17.7 NA  NA 
Iron mg/kg  2313 23,125 69,375 --  --  --  23,100 NA  NA 
Manganese mg/kg  293 2927 8782 --  --  --  1450 NA  NA 
Mercury mg/kg  2.27 22.7 68.2 --  --  --  0.036 NA  NA 
Nickel mg/kg  155 1552 4655 --  --  --  21.1 NA  NA 
Nitrate mg/kg  12,487 124,868 374,604 --  --  --  NA  NA  NA 
Silver mg/kg  38.6 386 1159 --  --  --  0 NA  NA 
Thallium mg/kg  0.612 6.12 18.4 --  --  --  0 NA  NA 
Vanadium mg/kg  44.9 449 1346 --  --  --  31.1 NA  NA 
Zinc mg/kg  2321 23,209 69,627 --  --  --  61.8 NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  225 2252 6757 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  0.765 7.65 23.0 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  3.65 36.5 110 28.4 284 2842 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  12.8 128 383 1.1 11.0 110 NA  NA  NA 
2,6-Dinitrotoluene mg/kg  6.42 64.2 193 1.1 11.0 110 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  30.6 306 918 --  --  --  NA  NA  NA 
2-Nitrotoluene 
 

mg/kg  76.5 765 2296 3.88 38.8 388 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

4,4'-DDE mg/kg  --  --  --  2.63 26.3 263 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  61.2 612 1837 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  76.5 765 2296 52.5 525 5252 NA  NA  NA 
Aldrin mg/kg  0.23 2.3 6.89 0.053 0.525 5.25 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  6.5 65.0 650 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  23.0 230 689 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  44.6 446 4464 NA  NA  NA 
Chrysene mg/kg  --  --  --  65.0 650 6502 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Dibenzofuran mg/kg  15.3 153 459 --  --  --  NA  NA  NA 
Dieldrin mg/kg  0.383 3.83 11.5 0.056 0.558 5.58 NA  NA  NA 
Endrin mg/kg  1.12 11.2 33.5 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  163 1627 4882 --  --  --  NA  NA  NA 
Fluorene mg/kg  243 2433 7298 --  --  --  NA  NA  NA 
HMX mg/kg  359 3594 10,783 --  --  --  NA  NA  NA 
Heptachlor mg/kg  3.83 38.3 115 0.198 1.98 19.8 NA  NA  NA 
Heptachlor epoxide mg/kg  0.099 0.995 2.98 0.098 0.981 9.81 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  0.12 1.2 12.0 NA  NA  NA 
Naphthalene mg/kg  122 1215 3646 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  52.5 525 5252 NA  NA  NA 
PCB-1016 mg/kg  0.419 4.19 12.6 0.349 3.49 34.9 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.349 3.49 34.9 NA  NA  NA 
PCB-1254 mg/kg  0.12 1.2 3.59 0.349 3.49 34.9 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.349 3.49 34.9 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Pentachlorophenol mg/kg  151 1514 4541 4.91 49.1 491 NA  NA  NA 
Pyrene mg/kg  122 1220 3661 --  --  --  NA  NA  NA 
RDX mg/kg  22.7 227 681 8.03 80.3 803 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.496 4.96 49.6 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Ingestion of Foodstuffs from Surface Soil 
Inorganics 
Aluminum mg/kg  70.1 701 2102 --  --  --  NA  NA  NA 
Antimony mg/kg  0.028 0.277 0.831 --  --  --  NA  NA  NA 
Arsenic mg/kg  0.02 0.205 0.614 0.005 0.053 0.531 NA  NA  NA 
Barium mg/kg  13.6 136 407 --  --  --  NA  NA  NA 
Cadmium mg/kg  0.041 0.41 1.23 --  --  --  NA  NA  NA 
Chromium (as Cr-3) mg/kg  102 1024 3071 --  --  --  NA  NA  NA 
Chromium, hexavalent mg/kg  0.205 2.05 6.14 --  --  --  NA  NA  NA 
Cobalt mg/kg  1.32 13.2 39.5 --  --  --  NA  NA  NA 
Copper mg/kg  1.54 15.4 46.1 --  --  --  NA  NA  NA 
Iron mg/kg  19.4 194 581 --  --  --  NA  NA  NA 
Manganese mg/kg  2.59 25.9 77.7 --  --  --  NA  NA  NA 
Mercury mg/kg  --  --  --  --  --  --  NA  NA  NA 
Nickel mg/kg  0.444 4.44 13.3 --  --  --  NA  NA  NA 
Nitrate mg/kg  --  --  --  --  --  --  NA  NA  NA 
Silver mg/kg  0.334 3.34 10.0 --  --  --  NA  NA  NA 
Thallium mg/kg  --  --  --  --  --  --  NA  NA  NA 
Vanadium mg/kg  0.494 4.94 14.8 --  --  --  NA  NA  NA 
Zinc mg/kg  2.99 29.9 89.6 --  --  --  NA  NA  NA 
Organics 
1,3,5-Trinitrobenzene mg/kg  0.302 3.02 9.07 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  0.002 0.016 0.048 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  0.015 0.151 0.453 0.118 1.18 11.8 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  0.047 0.475 1.42 0.004 0.041 0.407 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

2,6-Dinitrotoluene mg/kg  0.018 0.177 0.531 0.003 0.03 0.303 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  --  --  --  --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  0.246 2.46 7.39 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  0.302 3.02 9.07 0.015 0.153 1.53 NA  NA  NA 
4,4'-DDE mg/kg  --  --  --  0.017 0.172 1.72 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  0.172 1.72 5.17 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  0.329 3.29 9.86 0.226 2.26 22.6 NA  NA  NA 
Aldrin mg/kg  0.001 0.014 0.042 3.2E-04 0.003 0.032 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.008 0.08 0.799 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  5.7E-04 0.006 0.057 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.006 0.057 0.565 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  0.019 0.188 1.88 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  0.034 0.339 1.02 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  0.353 3.53 35.3 NA  NA  NA 
Chrysene mg/kg  --  --  --  0.799 7.99 79.9 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  1.9E-04 0.002 0.019 NA  NA  NA 
Dibenzofuran mg/kg  0.127 1.27 3.82 --  --  --  NA  NA  NA 
Dieldrin mg/kg  0.003 0.033 0.098 4.8E-04 0.005 0.048 NA  NA  NA 
Endrin mg/kg  0.02 0.196 0.588 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  2.59 25.9 77.6 --  --  --  NA  NA  NA 
Fluorene mg/kg  2.6 26.0 77.9 --  --  --  NA  NA  NA 
HMX mg/kg  0.249 2.49 7.48 --  --  --  NA  NA  NA 
Heptachlor mg/kg  0.032 0.323 0.968 0.002 0.017 0.167 NA  NA  NA 
Heptachlor epoxide mg/kg  7.6E-04 0.008 0.023 7.5E-04 0.007 0.075 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.003 0.027 0.275 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  2.1E-04 0.002 0.021 NA  NA  NA 
Naphthalene mg/kg  1.06 10.6 31.7 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  --  --  --  NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

PCB-1016 mg/kg  0.003 0.03 0.091 0.003 0.025 0.251 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.003 0.027 0.273 NA  NA  NA 
PCB-1254 mg/kg  7.9E-04 0.008 0.024 0.002 0.023 0.229 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  3.8E-04 0.004 0.038 NA  NA  NA 
Pentachlorophenol mg/kg  1.29 12.9 38.8 0.042 0.419 4.19 NA  NA  NA 
Pyrene mg/kg  1.94 19.4 58.2 --  --  --  NA  NA  NA 
RDX mg/kg  0.158 1.58 4.75 0.056 0.56 5.6 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.004 0.04 0.405 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Subsurface Soil 
Inorganics 
Aluminum mg/kg  7380 73,798 221,394 --  --  --  19,500 NA  NA 
Antimony mg/kg  2.82 28.2 84.6 --  --  --  0.96 NA  NA 
Arsenic mg/kg  2.02 20.2 60.6 0.524 5.24 52.4 19.8 NA  NA 
Barium mg/kg  1413 14,129 42,388 --  --  --  124 NA  NA 
Cadmium mg/kg  6.41 64.1 192 2677 26,767 267,667 0 NA  NA 
Chromium (as Cr-3) mg/kg  8147 81,473 244,420 --  --  --  27.2 NA  NA 
Chromium, hexavalent mg/kg  19.9 199 596 401.5 4015 40,150 NA  NA  NA 
Cobalt mg/kg  131 1313 3938 1721 17,207 172,071 23.2 NA  NA 
Copper mg/kg  311 3106 9317 --  --  --  32.3 NA  NA 
Iron mg/kg  2313 23,125 69,375 --  --  --  35,200 NA  NA 
Manganese mg/kg  293 2927 8782 --  --  --  3030 NA  NA 
Mercury mg/kg  2.27 22.7 68.2 --  --  --  0.044 NA  NA 
Nickel mg/kg  155 1552 4655 --  --  --  60.7 NA  NA 
Nitrate mg/kg  12,487 124,868 374,604 --  --  --  NA  NA  NA 
Silver mg/kg  38.6 386 1159 --  --  --  0 NA  NA 
Thallium mg/kg  0.612 6.12 18.4 --  --  --  0.91 NA  NA 
Vanadium mg/kg  44.9 449 1346 --  --  --  37.6 NA  NA 
Zinc mg/kg  2321 23,209 69,627 --  --  --  93.3 NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Organics 
1,3,5-Trinitrobenzene mg/kg  225 2252 6757 --  --  --  NA  NA  NA 
1,3-Dinitrobenzene mg/kg  0.765 7.65 23.0 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene mg/kg  3.65 36.5 110 28.4 284 2842 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  12.8 128 383 1.1 11.0 110 NA  NA  NA 
2,6-Dinitrotoluene mg/kg  6.42 64.2 193 1.1 11.0 110 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
2-Methylnaphthalene mg/kg  30.6 306 918 --  --  --  NA  NA  NA 
2-Nitrotoluene mg/kg  76.5 765 2296 3.88 38.8 388 NA  NA  NA 
4,4'-DDE mg/kg  --  --  --  2.63 26.3 263 NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
4-Chloro-3-methylphenol mg/kg  --  --  --  --  --  --  NA  NA  NA 
4-Nitrophenol mg/kg  61.2 612 1837 --  --  --  NA  NA  NA 
4-Nitrotoluene mg/kg  76.5 765 2296 52.5 525 5252 NA  NA  NA 
Aldrin mg/kg  0.23 2.3 6.89 0.053 0.525 5.25 NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  6.5 65.0 650 NA  NA  NA 
Bis(2-chloroethoxy)methane mg/kg  23.0 230 689 --  --  --  NA  NA  NA 
Carbazole mg/kg  --  --  --  44.6 446 4464 NA  NA  NA 
Chrysene mg/kg  --  --  --  65.0 650 6502 NA  NA  NA 
Dibenz(a,h)anthracene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Dibenzofuran mg/kg  15.3 153 459 --  --  --  NA  NA  NA 
Dieldrin mg/kg  0.383 3.83 11.5 0.056 0.558 5.58 NA  NA  NA 
Endrin mg/kg  1.12 11.2 33.5 --  --  --  NA  NA  NA 
Endrin aldehyde mg/kg  --  --  --  --  --  --  NA  NA  NA 
Fluoranthene mg/kg  163 1627 4882 --  --  --  NA  NA  NA 
Fluorene mg/kg  243 2433 7298 --  --  --  NA  NA  NA 
HMX mg/kg  359 3594 10,783 --  --  --  NA  NA  NA 
Heptachlor mg/kg  3.83 38.3 115 0.198 1.98 19.8 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Heptachlor epoxide mg/kg  0.099 0.995 2.98 0.098 0.981 9.81 NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
N-Nitroso-di-n-propylamine mg/kg  --  --  --  0.12 1.2 12.0 NA  NA  NA 
Naphthalene mg/kg  122 1215 3646 --  --  --  NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  52.5 525 5252 NA  NA  NA 
PCB-1016 mg/kg  0.419 4.19 12.6 0.349 3.49 34.9 NA  NA  NA 
PCB-1248 mg/kg  --  --  --  0.349 3.49 34.9 NA  NA  NA 
PCB-1254 mg/kg  0.12 1.2 3.59 0.349 3.49 34.9 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.349 3.49 34.9 NA  NA  NA 
Pentachlorophenol mg/kg  151 1514 4541 4.91 49.1 491 NA  NA  NA 
Pyrene mg/kg  122 1220 3661 --  --  --  NA  NA  NA 
RDX mg/kg  22.7 227 681 8.03 80.3 803 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
beta-BHC mg/kg  --  --  --  0.496 4.96 49.6 NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

Groundwater 
Inorganics 
Aluminum µg/L 1028 10,280 30,841 --  --  --  NA  48,000 9410 
Antimony µg/L 0.389 3.89 11.7 --  --  --  NA  4.3 0 
Arsenic µg/L 0.312 3.12 9.35 0.081 0.808 8.08 NA  215 19.1 
Barium µg/L 204 2044 6131 --  --  --  NA  327 241 
Cadmium µg/L 0.456 4.56 13.7 --  --  --  NA  0 0 
Chromium (as Cr-3) µg/L 1214 12,139 36,416 --  --  --  NA  85.2 19.5 
Cobalt µg/L 20.8 208 625 --  --  --  NA  46.3 0 
Iron µg/L 310 3099 9296 --  --  --  NA  195,000 21,500 
Manganese µg/L 46.3 463 1389 --  --  --  NA  2860 1260 
Nickel µg/L 20.8 208 625 --  --  --  NA  117 85.3 
Nitrate µg/L 1666 16,662 49,985 --  --  --  NA  NA  NA 
Thallium µg/L 0.083 0.833 2.5 --  --  --  NA  2.4 0 
Vanadium µg/L 6.38 63.8 191 --  --  --  NA  98.1 15.5 
Zinc µg/L 312 3115 9345 --  --  --  NA  888 193 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Organics 
1,1,2,2-Tetrachloroethane µg/L 59.4 594 1783 0.137 1.37 13.7 NA  NA  NA 
1,2-Dichloroethane µg/L 20.4 204 613 0.307 3.07 30.7 NA  NA  NA 
1,3-Dinitrobenzene µg/L 0.104 1.04 3.13 --  --  --  NA  NA  NA 
2,4,6-Trinitrotoluene µg/L 0.521 5.21 15.6 4.06 40.6 406 NA  NA  NA 
2,4-Dinitrotoluene µg/L 2.03 20.3 61.0 0.174 1.74 17.4 NA  NA  NA 
2,6-Dinitrotoluene µg/L 1.02 10.2 30.7 0.176 1.76 17.6 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L 0.209 2.09 6.26 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L 10.4 104 313 0.529 5.29 52.9 NA  NA  NA 
4,4'-DDD µg/L 0.526 5.26 15.8 0.128 1.28 12.8 NA  NA  NA 
4,4'-DDE µg/L --  --  --  0.099 0.994 9.94 NA  NA  NA 
4,4'-DDT µg/L 0.089 0.888 2.66 0.061 0.609 6.09 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 0.209 2.09 6.26 --  --  --  NA  NA  NA 
4-Nitrobenzenamine µg/L 3.13 31.3 93.9 5.79 57.9 579 NA  NA  NA 
4-Nitrotoluene µg/L 10.4 104 313 7.16 71.6 716 NA  NA  NA 
Aldrin µg/L 0.03 0.301 0.904 0.007 0.069 0.689 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.009 0.091 0.914 NA  NA  NA 
Benzene µg/L 1.59 15.9 47.8 0.814 8.14 81.4 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  5.5E-04 0.005 0.055 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.005 0.054 0.538 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 4.71 47.1 141 1.96 19.6 196 NA  NA  NA 
Carbon tetrachloride µg/L 0.656 6.56 19.7 0.381 3.81 38.1 NA  NA  NA 
Chloroform µg/L 8.75 87.5 263 0.441 4.41 44.1 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  3.6E-04 0.004 0.036 NA  NA  NA 
Dieldrin µg/L 0.04 0.403 1.21 0.006 0.059 0.588 NA  NA  NA 
Heptachlor µg/L 0.435 4.35 13.0 0.023 0.225 2.25 NA  NA  NA 
Heptachlor epoxide µg/L 0.014 0.136 0.407 0.013 0.134 1.34 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.005 0.054 0.537 NA  NA  NA 
Lindane µg/L 0.268 2.68 8.03 0.08 0.801 8.01 NA  NA  NA 
Methylene chloride µg/L 50.1 501 1503 9.27 92.7 927 NA  NA  NA 
Nitrobenzene µg/L 0.521 5.21 15.6 --  --  --  NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Nitroglycerin µg/L --  --  --  7.16 71.6 716 NA  NA  NA 
PCB-1242 µg/L --  --  --  0.304 3.04 30.4 NA  NA  NA 
PCB-1254 µg/L 0.021 0.209 0.626 0.304 3.04 30.4 NA  NA  NA 
PCB-1260 µg/L --  --  --  0.304 3.04 30.4 NA  NA  NA 
Pentachlorophenol µg/L 5.12 51.2 154 0.166 1.66 16.6 NA  NA  NA 
RDX µg/L 3.13 31.3 93.9 1.11 11.1 111 NA  NA  NA 
Tetrachloroethene µg/L 7.21 72.1 216 0.163 1.63 16.3 NA  NA  NA 
Toxaphene µg/L --  --  --  0.081 0.812 8.12 NA  NA  NA 
Trichloroethene µg/L 0.199 1.99 5.96 0.063 0.631 6.31 NA  NA  NA 
alpha-BHC µg/L --  --  --  0.019 0.193 1.93 NA  NA  NA 
beta-BHC µg/L --  --  --  0.068 0.676 6.76 NA  NA  NA 

Surface Water 
Inorganics 
Aluminum µg/L 14,827 148,274 444,821 --  --  --  3370 NA  NA 
Antimony µg/L 4.91 49.1 147 --  --  --  0 NA  NA 
Arsenic µg/L 4.63 46.3 139 1.2 12.0 120 3.2 NA  NA 
Barium µg/L 2901 29,007 87,020 --  --  --  47.5 NA  NA 
Cadmium µg/L 5.05 50.5 151 --  --  --  0 NA  NA 
Chromium (as Cr-3) µg/L 11,173 111,735 335,204 --  --  --  0 NA  NA 
Chromium, hexavalent µg/L 30.3 303 908 --  --  --  NA  NA  NA 
Copper µg/L 614 6144 18,433 --  --  --  7.9 NA  NA 
Iron µg/L 4527 45,269 135,806 --  --  --  2560 NA  NA 
Manganese µg/L 633 6326 18,978 --  --  --  391 NA  NA 
Mercury µg/L 4.35 43.5 131 --  --  --  0 NA  NA 
Nickel µg/L 312 3116 9348 --  --  --  0 NA  NA 
Nitrate µg/L 24,892 248,917 746,750 --  --  --  NA  NA  NA 
Silver µg/L 76.8 768 2304 --  --  --  0 NA  NA 
Thallium µg/L 1.24 12.4 37.3 --  --  --  0 NA  NA 
Vanadium µg/L 70.6 706 2119 --  --  --  0 NA  NA 
Zinc µg/L 4617 46,167 138,500 --  --  --  42 NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Organics 
1,1,2,2-Tetrachloroethane µg/L 781 7806 23,419 0.945 9.45 94.5 NA  NA  NA 
1,2-Dichloroethene µg/L 123 1232 3697 --  --  --  NA  NA  NA 
1,4-Dichlorobenzene µg/L --  --  --  36.6 366 3663 NA  NA  NA 
2,4,6-Trinitrotoluene µg/L 7.82 78.2 235 60.8 608 6083 NA  NA  NA 
2,4-Dimethylphenol µg/L 252 2521 7562 --  --  --  NA  NA  NA 
2,4-Dinitrotoluene µg/L 28.4 284 853 2.44 24.4 244 NA  NA  NA 
2,6-Dinitrotoluene µg/L 14.7 147 440 2.51 25.1 251 NA  NA  NA 
2-Amino-4,6-dinitrotoluene µg/L 3.13 31.3 93.9 --  --  --  NA  NA  NA 
2-Nitrotoluene µg/L 156 1564 4693 7.93 79.3 793 NA  NA  NA 
4,4'-DDT µg/L 0.4 4.0 12.0 0.274 2.74 27.4 NA  NA  NA 
4-Amino-2,6-dinitrotoluene µg/L 3.13 31.3 93.9 --  --  --  NA  NA  NA 
4-Methylphenol µg/L 67.8 678 2034 --  --  --  NA  NA  NA 
4-Nitrotoluene µg/L 156 1564 4693 107 1074 10,735 NA  NA  NA 
Aldrin µg/L 0.409 4.09 12.3 0.094 0.936 9.36 NA  NA  NA 
Benz(a)anthracene µg/L --  --  --  0.037 0.375 3.75 NA  NA  NA 
Benzo(a)pyrene µg/L --  --  --  0.002 0.022 0.22 NA  NA  NA 
Benzo(b)fluoranthene µg/L --  --  --  0.022 0.217 2.17 NA  NA  NA 
Benzo(k)fluoranthene µg/L --  --  --  25 250 2500 NA  NA  NA 
Bis(2-ethylhexyl)phthalate µg/L 22.3 223 668 9.27 92.7 927 NA  NA  NA 
Chloroform µg/L 90.4 904 2711 2.68 26.8 268 NA  NA  NA 
Chrysene µg/L --  --  --  3.75 37.5 375 NA  NA  NA 
Dibenz(a,h)anthracene µg/L --  --  --  0.001 0.014 0.143 NA  NA  NA 
HMX µg/L 782 7821 23,464 --  --  --  NA  NA  NA 
Heptachlor epoxide µg/L 0.203 2.03 6.1 0.201 2.01 20.1 NA  NA  NA 
Indeno(1,2,3-cd)pyrene µg/L --  --  --  0.022 0.217 2.17 NA  NA  NA 
Methylene chloride µg/L 571 5710 17,131 84.1 841 8410 NA  NA  NA 
PCB-1254 µg/L 0.313 3.13 9.39 4.56 45.6 456 NA  NA  NA 
Pentachlorophenol g/L  22.9 229 688 0.743 7.43 74.3 NA  NA  NA 
Pyrene µg/L 469 4693 14,079 --  --  --  NA  NA  NA 
RDX µg/L 46.9 469 1408 16.6 166 1659 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Tetrachloroethene µg/L 64.0 640 1920 1.48 14.8 148 NA  NA  NA 
Trichloroethene µg/L 1.53 15.3 45.8 0.408 4.08 40.8 NA  NA  NA 
beta-BHC µg/L --  --  --  1.01 10.1 101 NA  NA  NA 
cis-1,2-Dichloroethene µg/L 156 1564 4693 --  --  --  NA  NA  NA 

Sediment 
Inorganics 
Aluminum mg/kg  7380 73,798 221,394 --  --  --  13,900 NA  NA 
Antimony mg/kg  2.82 28.2 84.6 --  --  --  0 NA  NA 
Arsenic mg/kg  2.02 20.2 60.6 0.524 5.24 52.4 19.5 NA  NA 
Barium mg/kg  1413 14,129 42,388 --  --  --  123 NA  NA 
Cadmium mg/kg  6.41 64.1 192 2677 26,767 267,667 0 NA  NA 
Chromium (as Cr-3) mg/kg  8147 81,473 244,420 --  --  --  18.1 NA  NA 
Chromium, hexavalent mg/kg  19.9 199 596 402 4015 40,150 NA  NA  NA 
Copper mg/kg  311 3106 9317 --  --  --  27.6 NA  NA 
Iron mg/kg  2313 23,125 69,375 --  --  --  28,200 NA  NA 
Manganese mg/kg  293 2927 8782 --  --  --  1950 NA  NA 
Mercury mg/kg  2.27 22.7 68.2 --  --  --  0.059 NA  NA 
Nickel mg/kg  155 1552 4655 --  --  --  17.7 NA  NA 
Silver mg/kg  38.6 386 1159 --  --  --  0 NA  NA 
Thallium mg/kg  0.612 6.12 18.4 --  --  --  0.89 NA  NA 
Vanadium mg/kg  44.9 449 1346 --  --  --  26.1 NA  NA 
Zinc mg/kg  2321 23,209 69,627 --  --  --  532 NA  NA 
Organics 
2,4,6-Trinitrotoluene mg/kg  3.65 36.5 110 28.4 284 2842 NA  NA  NA 
2,4-Dinitrotoluene mg/kg  12.8 128 383 1.1 11.0 110 NA  NA  NA 
2-Amino-4,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
4-Amino-2,6-dinitrotoluene mg/kg  1.54 15.4 46.3 --  --  --  NA  NA  NA 
Benz(a)anthracene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(a)pyrene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Benzo(b)fluoranthene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Benzo(k)fluoranthene mg/kg  --  --  --  6.5 65.0 650 NA  NA  NA 
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Table I-5 (continued) 
Ravenna Facility-Wide CUGs for Resident Farmer Child COPCs 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

COPC Units Non-carcinogenic CUG Carcinogenic CUG Background GW Background 
HI = 0.1  HI = 1  HI = 3  Risk = 10-6  Risk = 10-5  Risk = 10-4 Uncon.  Bedrock  

Dibenz(a,h)anthracene mg/kg  --  --  --  0.065 0.65 6.5 NA  NA  NA 
Dieldrin mg/kg  0.383 3.83 11.5 0.056 0.558 5.58 NA  NA  NA 
HMX mg/kg  359 3594 10,783 --  --  --  NA  NA  NA 
Indeno(1,2,3-cd)pyrene mg/kg  --  --  --  0.65 6.5 65.0 NA  NA  NA 
Nitroglycerin mg/kg  --  --  --  52.5 525 5252 NA  NA  NA 
PCB-1016 mg/kg  0.419 4.19 12.6 0.349 3.49 34.9 NA  NA  NA 
PCB-1254 mg/kg  0.12 1.2 3.59 0.349 3.49 34.9 NA  NA  NA 
PCB-1260 mg/kg  --  --  --  0.349 3.49 34.9 NA  NA  NA 
RDX mg/kg  22.7 227 681 8.03 80.3 803 NA  NA  NA 
alpha-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 
gamma-Chlordane mg/kg  --  --  --  --  --  --  NA  NA  NA 

BHC denotes benzene hexachloride. 
COPC denotes chemical(s) of potential concern. 
CUG denotes Cleanup Goal across all pathways (ingestion, dermal, and inhalation). 
DDD denotes dichlorodiphenyldichloroethane. 
DDE denotes dichlorodiphenyldichloroethylene. 
DDT denotes dichlorodiphenyltrichloroethane. 
GW denotes groundwater. 
HI denotes hazard index. 
HMX denotes octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
mg/kg denotes milligrams per kilogram. 
NA denotes not available. 
PCB denotes polychlorinated biphenyl. 
RDX denotes hexahydro-1,3,5-trinitro-1,3,5-triazine. 
Uncon. denotes unconfined. 
µg/L denotes micrograms per liter. 
-- denotes no CUG could be quantified based on lack of approved toxicity value. 
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Table I-6 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

 
Action Requirements Prerequisite Citation(s) 
General Construction Standards—Site Preparation and Excavation 
Activities resulting in the 
emission of particulate 
matter, dusts, fumes, gas, 
mists, smoke, etc. from a 
hazardous waste facility 

No owner/operator of a hazardous waste facility 
shall cause or allow the emission of any 
particulate matter, dusts, gas, fumes, mists, 
smoke, vapor, or odorous substances that 
interferes with the enjoyment of life or property 
by persons living or working in the vicinity of 
the facility.  Any such action is considered a 
public nuisance. 

Applicable to soil excavation at ODA1 ORC 3734.02(I) 
OAC 3745-15-07(A) 

Activities Causing 
Fugitive Dust Emissions  

Persons engaged in construction activities shall 
take reasonable precautions to prevent 
particulate matter from becoming airborne; 
reasonable precautions include, but are not 
limited to, the following:  
• the use of water or chemicals for control of 
dust during construction operations or clearing 
of land; and • the application of asphalt, oil, 
water, or suitable chemicals on dirt roads, 
materials stockpiles, and other surfaces, which 
can create airborne dusts.  
No person shall cause, or allow, fugitive dust to 
be emitted in such a manner that visible 
emissions are produced beyond the property 
line.  

Applicable to fugitive emissions from 
demolition of existing structures, 
construction operations, grading of 
roads, or the clearing of land.  
Applicable to pre-construction 
clearing activities and excavation 
activities.  

OAC 3745-17-08(B)  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
Construction Activities 
Causing Storm Water 
Runoff (e.g., clearing, 
grading, and excavation)  

Construction activities disturbing more than 1 
acre must develop and implement a storm water 
pollution prevention plan incorporating best 
management practices (including sediment and 
erosion controls, vegetative controls, and 
structural controls) in accordance with the 
requirements of the Ohio EPA General Permit 
for Construction Activities (Permit ORC 
000002).  An NOI shall be submitted 21 days 
prior to initiation of the construction activity.  

Applicable to stormwater discharges 
from land disturbances from a 
construction activity involving more 
than 1 acre. NOI must be submitted 
pursuant to DERR-OO-RR-034, which 
indicates that no permit exemption 
equivalent to CERCLA Section 121(e) 
is available for non-NPL sites.  

40 CFR 122.26  
OAC 3745-38-06  

Removal of Contaminated Soils 
Removal or Remediation 
of Hazardous-
contaminated Soils  

The GDCS may apply to any property except for 
certain circumstances specified in OAC 3745-
30008(B)(1). Property-specific risk-based 
standards must be determined in place of or in 
addition to the GDCS if: (l) the exposure 
pathways or exposure factors for the intended 
land use are not included in the development of 
the GDCS for residential, commercial, or 
industrial scenarios; (2) the chemicals of 
concern at the property are not included in the 
GDCS; (3) radioactive materials are identified 
on the property; (4) PCBs subject to TSCA are 
identified on the property; or (5) important 
ecological resources are identified on the 
property.  

The GDCS are not applicable to soil at 
ODA1 because the action is not under 
the VAP. The GDCS are not re1evant 
and appropriate because the exposure 
scenarios for the intended land use are 
not considered in the development of 
the GDCS and certain chemicals of 
concern are not included in OAC 
3745-30008(B)(3).  Property-specific 
risk-based clean-up standards will be 
developed in accordance with 
CERCLA methodology.  

OAC 3745-300-08(B)(1) 
OAC 3745-300-09(B)(2)  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 No person shall engage in filling, grading, 

excavating, drilling, or mining on land where a 
hazardous waste or solid waste facility was 
operated without prior authorization from the 
director of the Ohio EPA.  

Not applicable to HTRW excavation 
activities at ODA1. MEC activities are 
covered under the Administrative 
Orders and are therefore exempt from 
OAC 3745-27-13. See OAC 3745-
27.13(C).  

ORC 3734.02(H)  
OAC 3745-27-13(C)  

Waste Generation, Characterization, Segregation, and Storage-Excavated Soils and Buried Wastes, Sludge, Surface Features, Debris, and Secondary 
Wastes 
Generation and 
Characterization of Solid 
Waste (all primary and 
secondary wastes)  

The generator must determine if the material is a 
solid waste, as defined in 40 CFR 261.2 and 40 
CFR 261.4(a). if the material is a solid waste, 
the generator must determine if the solid waste 
is a hazardous waste by:  

Applicable to generation of a solid 
waste as defined in 40 CFR 261.2 and 
that is not excluded under 40 CFR 
261.4(a).  

40 CFR 262.11(a)(b)(c)  
OAC 3745-52-11(A)(B)(C)(D)  
 
 

 
 • determining if the waste is listed under 40 CFR 

Part 261; or  
 
• determining if the waste exhibits 
characteristics by using prescribed testing 
methods or applying generator knowledge based 
on information regarding material or processes 
used; and 
 
 • determining if the waste is excluded under 40 
CFR Parts 261, 262, 266, 268, and 273  

Applicable to the generation and 
characterization of hazardous-
contaminated soil and hazardous 
debris resulting from excavation.  
Process history indicates that soils 
were contaminated with metals and 
explosives from OB/OD operations. 
 
Applicable to the generation and 
characterization of hazardous-
contaminated soil and hazardous 
debris resulting from excavation.  
Applicable to generation of 
decontamination wastewater.  

40 CFR 262.11(a)(b)(c)  
OAC 3745-52-11(A)(B)(C)(D)  
40 CFR 262.II(a)(b)(c)  
OAC 3745-52-11(A)(B)(C)(D)  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 The generator must determine if the waste is 

restricted from land disposal under 40 CFR 268 
et seq. by testing in accordance with prescribed 
methods or use of generator knowledge of 
waste. 

Applicable to the generation and 
characterization of hazardous-
contaminated soil and hazardous 
debris resulting from excavation.  
Applicable to generation of 
decontamination wastewater.  

40 CFR 268.7  
OAC 3745-270-07  

 The generator must determine each EPA 
Hazardous Waste Number (Waste Code) to 
determine the applicable treatment standards 
under 40 CFR 268.40, Subpart D.  

Applicable to the generation and 
characterization of hazardous-
contaminated soil and hazardous 
debris resulting from excavation.  
Applicable to generation of 
decontamination wastewater.  

40 CFR 268.9(a)  
OAC 3745-270-07  
OAC 3745-270-09  

 The generator must determine the underlying 
hazardous constituents [as defined in 40 CFR 
268.2(i)] in the waste.  

Applicable to the generation and 
characterization of RCRA 
characteristic hazardous waste (except 
D00I non-wastewaters treated by 
combustion, recovery of organics, or 
polymerization. See 268.42, Table I) 
and to hazardous-contaminated soils 
for their subsequent storage, treatment, 
or disposal.  

40 CFR 268.9(a)  
OAC 3745-270-09  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
Accumulation of 
Hazardous Debris from 
Excavation and 
Screening. It is Assumed 
that any Debris 
Resulting from 
Excavation and 
Screening will be 
Accumulated for < 90 
Days  

A generator may accumulate for up to 90 days 
or conduct treatment of hazardous wastes in 
containers without an Ohio EPA permit. 
Generators that accumulate for 90 days or 
conduct on-site treatment of hazardous waste in 
containers must comply with the personnel 
training, preparedness and prevention 
requirements, and contingency plan 
requirements of 40 CFR 265.16; 40 CFR 265, 
Subpart C; and 40 CFR 265, Subpart D, 
respectively.  

Applicable to 90-day accumulation of 
debris from excavation and screening 
if such debris contains listed wastes or 
exhibits a characteristic.  

40 CFR 262.34(a)(4)  
OAC 3745-52-34(A)(4)  

 Containers must be marked with the date upon 
which period of accumulation began and with 
the words "Hazardous Waste."  

Applicable to 90-day accumulation of 
debris from excavation and screening 
if such debris contains listed wastes or 
exhibits a characteristic.  

40 CFR 262.34 (a)(2)(3)  
OAC 3745-52-34 (A)(2)(3)  

 Containers holding hazardous wastes must be 
kept closed except to add or remove wastes and 
must not be managed in a manner that would 
cause them to leak.  

Applicable to 90-day accumulation of 
debris from excavation and screening 
if such debris contains listed wastes or 
exhibits a characteristic.  

40 CFR 264.171  
40 CFR 264.172 
40 CFR 264.173  
40 CFR 264.176  
40 CFR 264.17 
OAC 3745-52-34(A)(1)  

 Containers of hazardous waste must be 
maintained in good condition and comparable 
with the waste stored therein. Containers 
holding ignitable or reactive wastes must be 
separated from potential ignition sources and 
located 50 ft from the property boundary.  

  

Shaw Environmental & Infrastructure, Inc.

I-49 Appendix I Applicable or Relevant Appropriate Requirements Tables



Page 6 of 18 

Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
Storage of Hazardous-
contaminated Soil in a 
Waste Pile  

Submission of Parts A and B of the RCRA 
Permit Application is required for 
owners/operators of any Hazardous Waste 
Management Unit.  Specific submission 
requirements are provided at 40 CFR 270.13 and 
270.14.   

Applicable to storage of soils from 
excavation if the soils are hazardous 
per the toxicity characteristic. Not 
ARAR if the soils do not contain a 
hazardous waste. There is no state 
equivalent to the permit exemption 
provided by CERCLA Section 121(e). 
It is the DERR's policy to require 
responsible parties to acquire and 
comply with all permits required by 
the action (unless permit exception is 
provided for by the orders).  

40 CFR 270.13  
40 CFR 270.14  
40 CFR 270.18  
OAC 3745-50-44 
OAC 3745-50-44(C)(4)  

 Owners/operators of hazardous waste 
management facilities must comply with the 
General Facility Standards of 40 CFR 264, 
Subpart B concerning waste analysis, site 
security, inspection/maintenance, personnel 
training, special precautions for management of 
ignitable or reactive wastes, and locations 
standards.  

Applicable to storage of soils from 
excavation if the soils are hazardous 
per the toxicity characteristic. Not 
ARAR if the soils do not contain a 
hazardous waste. There is no state 
equivalent to the permit exemption 
provided by CERCLA Section 121(e). 
It is the DERR's policy to require 
responsible parties to acquire and 
comply with all permits required by 
the action (unless permit exception is 
provided for by the orders).  

40 CFR 264.13 to 40 CFR 264.18  
OAC 3745-54-13 to OAC 3745-54-
18  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Owners/operators of hazardous waste 

management facilities must comply with the 
Preparedness Standards of 40 CFR 264, Subpart 
C concerning alarms, communication systems, 
notification of local authorities, testing and 
maintenance of spill control and emergency 
response equipment, and aisle space.  

Applicable to storage of soils from 
excavation if the soils are hazardous 
per the toxicity characteristic. Not 
ARAR if the soils do not contain a 
hazardous waste. There is no state 
equivalent to the permit exemption 
provided by CERCLA Section 121 (e).  
It is the DERR's policy to require 
responsible parties to acquire and 
comply with all permits required by 
the action (unless permit exception is 
provided for by the orders).  

40 CFR 264.31 to 40 CFR 264.38  
OAC 3745-54-31 to OAC 3745-54-
37  

 Owners/operators of hazardous waste 
management facilities must comply with the 
Preparedness Standards of 40 CFR 264, Subpart 
D concerning development of a written 
contingency plan that designates the emergency 
coordinator, describes emergency and 
evacuation procedures, and identifies the 
emergency equipment to be maintained.  Copies 
of the plan must be submitted to local authorities 
that would respond in the event of an 
emergency.  

Applicable to storage of soils from 
excavation if the soils contain listed 
wastes K044 through K047 or exhibit 
the TC. Not ARAR if the soils do not 
contain a hazardous waste. There is no 
state equivalent to the permit 
exemption provided by CERCLA 
Section 121(e). It is the DERR's policy 
to require responsible parties to 
acquire and comply with all permits 
required by the action (unless permit 
exception is provided for by the 
orders).  

40 CFR 264.50 to 40 CFR 264.56  
OAC 3745-54-52 to OAC 3745-54-
56  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Owners/operators of hazardous waste 

management facilities must comply with the 
Recordkeeping Standards of 40 CFR 264, 
Subpart E concerning maintenance of the 
operating record, manifest files, contingency 
plan, and closure plan.  

Applicable to storage of soils from 
excavation if the soils are hazardous 
per the toxicity characteristic. Not 
ARAR if the soils do not contain a 
hazardous waste. There is no state 
equivalent to the permit exemption 
provided by CERCLA Section 121(e). 
It is the DERR's policy to require 
responsible parties to acquire and 
comply with all permits required by 
the action (unless permit exception is 
provided for by the orders).  

40 CFR 264.70 to 40 CFR 264.77  
OAC 3745-54- 73 to OAC 3745-54-
77  

 Owners/Operators of waste piles must 
implement a groundwater monitoring program 
in accordance with 40 CFR 264, Subpart F 
unless the unit is an engineered structure that 
does not receive liquid wastes or wastes 
containing free liquids and is designed to 
exclude precipitation and run-on/runoff. The 
unit must also have inner and outer layers of 
containment.  Waste piles that are inside or 
under a structure that prevents wind dispersal 
and protects the pile from contact with 
precipitation or run-on are exempt from 
groundwater monitoring. Owners/Operators of 
waste piles must implement a groundwater 
monitoring program in accordance  

Applicable to storage of soils from 
excavation if the soils are hazardous 
per the toxicity characteristic. 
Provisions for groundwater 
monitoring are not considered relevant 
and appropriate to the operation of the 
waste piles if the soils do not contain 
hazardous wastes due to the limited 
nature of the action.  There is no state 
equivalent to the permit exemption 
provided by CERCLA Section 121(e). 
It is the DERR's policy to require 
responsible parties to acquire and 
comply with all permits required by 
the action (unless permit exception is 
provided for by the orders).  

40 CFR 264.90 to 40 CFR 264.100  
OAC 3745-54-90 to OAC 3745-54-
99  
OAC 3745-55-01  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Upon closure of a hazardous waste management 

unit the owner/operator must comply with the 
general closure performance standard.  

Closure must be conducted in a 
manner that minimizes the need for 
further maintenance and controls, 
minimizes, or eliminates, to the extent 
necessary to protect human health and 
the environment post-closure escape 
of hazardous wastes, hazardous 
constituents, leachate, contaminated 
run-off, or hazardous waste 
decomposition products to the ground, 
to surface waters, or to the 
atmosphere. Applicable to waste piles 
used to store soils that contain 
hazardous wastes. Relevant and 
appropriate to waste piles that manage 
soils not containing hazardous wastes.  

40 CFR 264.111  
OAC 3745-55-11  

Storage of Hazardous-
contaminated soil in a 
Waste Pile  

Waste piles must have a liner that is designed, 
constructed, and installed to prevent any 
migration of wastes out of the pile into the 
adjacent subsurface soils or groundwater.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Waste piles must have a liner constructed of 

materials that have appropriate chemical 
properties and sufficient strength to prevent 
failures due to pressure gradients, contact with 
the waste, climatic conditions, and the stress of 
daily operation.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  

 Waste piles must be placed upon a base or 
foundation capable of supporting the liner and 
preventing failure of the liner due to settlement, 
compression, or uplift.  Liners must be installed 
to cover all surrounding earth likely to contact 
the waste or leachate.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  

 Waste piles must be designed, constructed, and 
installed with a top liner (such as a 
geomembrane) that prevents migration of 
hazardous constituents into the liner and a 
bottom composite liner with a lower component 
constructed of at least 3 ft of compacted soil 
with a hydraulic conductivity of <10-7 cm/sec.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  

Shaw Environmental & Infrastructure, Inc.

I-54 Appendix I Applicable or Relevant Appropriate Requirements Tables



Page 11 of 18 

Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Waste piles must be designed, constructed, and 

installed with a leachate collection and removal 
system between the liners that has a bottom 
slope of 1 % and is constructed of granular 
drainage material with a thickness of > 12 in. 
and a hydraulic conductivity > 10-2 cm/sec. The 
leachate-collection system shall be chemically 
compatible with the wastes and leachate.  The 
leachate-collection system shall be designed to 
minimize clogging.  The leachate-collection 
system shall be constructed with sumps and 
liquid removal systems that ensure that the 
leachate depth over the liner does not exceed 12 
in.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  

 Waste piles must be designed, constructed, and 
operated with a run-on control system with a 
capacity to control the water volume from a 24-
hr, 25-year storm event.  

Applicable to storage of hazardous-
contaminated soils in waste piles, if 
the wastes contain free liquid or 
generate leachate and are not protected 
from wind disposal and surface water 
run-on.  Potentially relevant and 
appropriate if excavated soils are 
determined to not contain listed wastes 
or exhibit the TC soils.  

40 CFR 264.251  
OAC 3745-56-51  

 Waste piles that are inside or under a structure 
that provides protection from precipitation, run-
on, and wind dispersal, and that holds wastes 
that do not contain free liquids or generate 
leachate, are not required to meet the liner and 
leachate collection system requirements or the 
groundwater monitoring provisions of 40 CFR 
264, Subpart F.  

Applicable to waste piles that are 
engineered to be protected from 
precipitation, run-on, and wind 
dispersal where the wastes do not 
contain any free liquids and that store 
soils from excavation or construction 
and development of 
injection/monitoring wells.  

40 CFR 264.250  
40 CFR 264.90(b)(5)  

Shaw Environmental & Infrastructure, Inc.

I-55 Appendix I Applicable or Relevant Appropriate Requirements Tables



Page 12 of 18 

Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 During construction, liners and cover system 

components must be inspected for uniformity, 
damage, or imperfections.  During operation, a 
waste pile must be inspected weekly and after 
storms to detect signs of deterioration or 
improper operation of the run-on/run-off control 
systems, wind dispersal control systems, and 
leachate collection system.  The volume of 
liquids collected from the leak detection system 
must be recorded weekly.  

Applicable to waste piles used to store 
soils that contain hazardous wastes. 
Relevant and appropriate to waste 
piles that manage soils not containing 
hazardous wastes.  

40 CFR 264.254  
OAC 3745-56-54  

Placement of Hazardous-
contaminated Soil in a 
Waste Pile  

A prohibited waste may be land-disposed only if 
it meets the treatment standards of 40 CFR 268, 
Subpart D.  

Applicable to land disposal of 
hazardous wastes and hazardous 
debris by placement in a waste pile 
constituting land disposal by 40 CFR 
268.2.  

40 CFR 268.7  
OAC 3745-270-40  

 Hazardous-contaminated soils must be treated 
according to the alternative treatment standards 
of 40 CFR 268.49(c) or according to the UTSs 
specified in 40 CFR 268.48 applicable to the 
listed and/or characteristic waste contaminating 
the soil prior to land disposal.  

Applicable to placement of soils that 
contain listed wastes or exhibit the TC 
in a waste pile.  

40 CFR 268.49 (b)  
OAC 3745-270-49  

 Unless the wastes will be placed in a CAMU for 
storage and/or treatment only, CAMU-eligible 
wastes that have been determined to contain 
principal hazardous constituents must be treated 
to the following standards:  
• for non-metals, 90% reduction in total 
principal hazardous constituent; and  
• for metals, 90% reduction in principal 
hazardous constituent concentration as measured 
in the leachate by TCLP analysis.  

Applicable to hazardous-contaminated 
soils replaced within the excavation 
with the excavation designated as a 
CAMU for purposes other than 
storage or treatment.  Note that Ohio 
EPA has proposed to adopt these 
conforming changes to the CAMU 
rules but that the rule changes are not 
finalized.  

40 CFR 264.552(e)(4)  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Groundwater monitoring that is sufficient to 

continue to detect and characterize the nature, 
direction, and movement of existing releases of 
hazardous constituents in groundwater must be 
conducted during operation. In addition, the 
groundwater monitoring must be able to detect 
and subsequently characterize releases of 
hazardous constituents to groundwater that may 
occur from areas of the CAMU in which wastes 
will remain in place after closure of the CAMU.  

Not applicable to replacement of 
excavated soils because such soils will 
be returned to the excavation only if 
RGOs are met.  

40 CFR 264.552(e)(5)  
40 CFR 264.552(g)  

 The owner/operator must conduct daily 
inspections of the aboveground portions of the 
tank system, monitoring and leak detection 
system data, and the secondary containment.  

Potentially relevant and appropriate to 
wastewater that is determined to 
contain listed wastes or exhibits the 
TC and that is returned to the ground. 
Wastewater from RI activities has not 
exhibited the TC. It is expected that 
wastewater would be determined to 
not contain listed wastes. Therefore, 
these requirements are likely not 
applicable or relevant and appropriate.  

40 CFR 264.195  
OAC 3745.55.95  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Temporary tanks used to store hazardous 

remediation wastes may be designated as 
temporary units.  The temporary unit must be 
located within the contiguous property under the 
control of the owner/operator where the waste 
was generated. For temporary units, the Ohio 
EPA Administrator may replace the design, 
operating, and closure standards of 40 CFR 264 
with alternative requirements that are protective 
of human health and the environment.  
Temporary units are authorized to operate for up 
to 1 year.  

Potentially applicable to storage of 
hazardous wastewaters prior to 
application to the soils returned to 
CFR 264.553(d) the excavation. 
Allows temporary storage without 
berms to meet all technical standards 
for permitted units. Designation of the 
tank as a temporary unit is achieved by 
permit or within the provision of the 
orders.  

40 CFR 264.553(a)  
40 CFR 264.553(d) 
OAC 3745.57-73  

 The requirements for hazardous waste tank 
systems of 40 CFR 264, Subpart J do not apply 
to tanks that store or treat hazardous 
wastewaters that are part of a wastewater 
treatment facility subject to Section 402 or 
307(b) of the CWA.  

Applicable to tank systems that store 
or treat hazardous wastewaters prior to 
discharge to a POTW or surface water 
under Sections 307 or 402 of the 
CWA.  

40 CFR 264.1(g)(c)  

Off-site Disposal of Waste-Excavated Soils, Debris, and Secondary Wastes 
Disposal of RCRA- 
Hazardous Waste in a 
Land- based Unit (i.e., 
lead, other debris, and 
soils exhibiting the TC 
or that contain listed 
waste)  

RCRA-restricted waste may be land-disposed if 
it meets the requirements in the table "Treatment 
Standards for Hazardous Waste" at 40 CFR 
268.40 before land disposal.  

Applicable to land disposal, as defined 
in 40 CFR 268.2, of restricted RCRA 
waste. Applicable to disposal of 
exhumed hazardous wastes (i.e., soils 
and water from excavation and 
injection/monitoring well installation 
that exhibit a hazardous waste 
characteristic).  

40 CFR 268.40(a)  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
 Hazardous debris may be land-disposed if it 

meets the requirements in the table "Alternative 
Treatment Standards for Hazardous Debris" at 
40 CFR 268.45 before land disposal or the 
debris is treated to the waste-specific treatment 
standard provided in 40 CFR 268.40 for the 
waste contaminating the debris.  

Applicable to land disposal, as defined 
in 40 CFR 268.2, of restricted RCRA-
hazardous Debris.  

40 CFR 268.45(a)  

 Hazardous-contaminated soils must be treated 
according to the alternative treatment standards 
of 40 CFR 268.49 (c) or according to the UTSs 
specified in 40 CFR 268.48 applicable to the 
listed and/or characteristic waste contaminating 
the soil prior to land disposal.  

Applicable to land disposal, as defined 
in 40 CFR 268.2, of restricted 
hazardous soils.  

40 CFR 268.49(b) 
 OAC 3745-270-49  

Off-site Shipment of 
Hazardous Wastes, 
Debris, or Hazardous-
contaminated Soils  

A generator who transports or offers hazardous 
wastes for off-site transport must prepare a 
Uniform Hazardous Waste Manifest.  

Applicable to the offsite shipment of 
soils or wastewater that contain listed 
wastes or that exhibit the TC.  

40 CFR 262.20  
OAC 3745-52-20  

 Before transporting or offering a hazardous 
waste for transport, the generator must package 
the waste, label the package, and placard the 
carrier in accordance with DOT requirements.  

Applicable to the off-site shipment of 
soils or wastewater that contain listed 
wastes or that exhibit the TC.  

40 CFR 262.30 to 40 CFR 262.33  
OAC 3745-52-30 to OAC 3745-52-
33  

 Prior to sale, lease, or transfer of the property 
from DOD control, a notation to the deed must 
be recorded that indicates that the property has 
been used as a disposal facility and that its use is 
restricted in accordance with the approved 
closure/post-closure plan.  

Applicable to transfer of a solid waste 
disposal facility. CFR 264.119  

40OAC 3745-55-19  
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
Hazardous Waste, On-Site Capping of Soils, Landfill Disposal 
On-site Hazardous 
Waste Land Disposal 
Facilities. 

Establishes the substantive hazardous waste land 
disposal permit requirements necessary for Ohio 
EPA to determine adequate protection of the 
groundwater.  Includes information such as 
groundwater monitoring data, information on 
interconnected aquifers, plume(s) of 
contamination, plans and reports on 
groundwater monitoring program. 

Pertains to any facility/site which will 
have hazardous waste disposed of on-
site or has existing areas of hazardous 
waste contamination on-site that will 
be capped in-place.  This, along with 
other paragraphs of this rule, 
establishes the minimum information 
required during the remedial design 
stage.  

OAC 3745-50-44 (8) 

Construction of On-site 
Sanitary Landfills 

Specifies the minimum technical information 
required of a solid waste permit to install 
included are a hydrogeologic investigation 
report, leachate production and migration 
information, surface water discharge 
information, design calculations, plan drawings. 

Pertains to any new solid waste 
disposal facility created on-site and 
expansions of existing solid waste 
landfills.  Also pertains to existing 
areas of contamination that are capped 
per solid waste rules.  This rule 
establishes the minimum information 
required during the remedial design 
stage. 

OAC 3745-27-06 (b,c)  

 Specifies the minimum requirements for the 
soil/clay layers, granular drainage layer, 
geosynthetics, leachate management system, gas 
monitoring system, etc.  Also establishes 
construction requirements for facilities to be 
located in geologically unfavorable areas.  

Pertains to any new solid waste 
disposal facility created on-site and 
any expansions to existing solid waste 
landfills.  Portions also pertain to areas 
of contamination that are capped per 
solid waste rules.  May serve as siting 
criteria 

OAC 3745-27-08 (c,d-h) 
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 

Action Requirements Prerequisite Citation(s) 
Sanitary Landfill- GW 
Monitoring and 
Correction  

Groundwater monitoring program must be 
established for all sanitary landfill facilities.  
The system must consist of a sufficient number 
of wells that are located so that samples indicate 
both upgradient (i.e., background) and 
downgradient water samples.  The system must 
be designed per the minimum requirements 
specified in this rule.  The sampling and analysis 
procedures used must comply with this rule.  
Specifies procedures for assessment and 
correction of contamination. 

Pertains to any new solid waste 
facility and any expansions of existing 
solid waste landfills on-site.  Also may 
pertain to existing areas of 
contamination that are capped in-place 
per the solid waste rules.  

OAC 3745-27-10 (b,c,d,e,f)  

Final Closure of Sanitary 
Landfill Facilities 

Requires closure of a landfill in a manner which 
minimized the need for post-closure 
maintenance and minimizes post-closure 
formation and release of leachate and explosive 
gases to air, soil, groundwater, or surface water.  
Specifies acceptable cap design; soil barrier 
layer, granular drainage layer, soil and 
vegetative layer. Provides for use of comparable 
materials to those specified with approval of 
director. 

Pertain to any new solid waste 
landfills created on-site, any 
expansions of existing solid waste 
landfills on-site, and any existing areas 
of contamination that are capped in-
place per the solid waste rules 

OAC 3745-27-11 (b,g) 
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Table I-6 (continued) 
Potential Action-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

 
ARAR denotes Applicable or Relevant and Appropriate Requirements. 
CAMU denotes Corrective Action Management Units. 
CERCLA denotes Comprehensive Environmental Response, Compensation, and Liability Act. 
CFR denotes Code of Federal Regulations. 
CWA denotes Clean Water Act. 
DERR denotes Division of Emergency and Remedial Response. 
DOD denotes U.S. Department of Defense. 
DOT denotes U.S. Department of Transportation. 
EPA denotes U.S. Environmental Protection Agency. 
GDCS denotes General Direct Contact Soil Standards. 
HTRW denotes Hazardous, Toxic, and Radiological Waste. 
MEC denotes munitions and explosives of concern. 
NOI denotes Notice of Intent. 
NPL denotes National Priorities List. 
OAC denotes Ohio Administrative Code. 
OB/OD denotes open burn/open detonation. 
ODA1 denotes Open Demolition Area #1 area of concern. 
Ohio EPA denotes Ohio Environmental Protection Agency. 
ORC denotes Ohio Revised Code. 
PCB denotes polychlorinated biphenyls. 
POTW denotes publicly owned treatment works. 
RCRA denotes Resource Conservation and Recovery Act. 
RGO denotes Remedial Goal Options. 
RI denotes remedial investigation. 
TBC denotes to be considered.  
TC denotes toxicity characteristic. 
TCLP denotes toxicity characteristic leaching procedure. 
TSCA denotes Toxic Substances Cleanup Act. 
UTS denotes Universal Treatment Standards. 
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Table I-7 
Potential Location-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

Action Requirements Prerequisite Citation(s) 
Wetlands 
Waters of the State, as 
Defined in ORC 6111.01  

Except as provided under section 404(b)(2), no 
discharge of dredged or fill material shall be 
permitted if there is a practicable alternative to 
the proposed discharge which would have less 
adverse impact on the aquatic ecosystem, so 
long as the alternative does not have other 
significant adverse environmental consequences. 

Not Applicable: 
No active remediation will occur in 
wetlands; no wetlands occur at the site 

40 CFR 230.10(a) 

  No discharge of dredged or fill material shall be 
permitted if it: (1) Causes or contributes, after 
consideration of disposal site dilution and 
dispersion, to violations of any applicable State 
water quality standard; (2) Violates any 
applicable toxic effluent standard or prohibition 
under section 307 of the Act. 

Not Applicable: 
No active remediation will occur in 
wetlands; no wetlands occur at the 
site. 

40 CFR 230.10(b)  

 Pollution of waters of the state is prohibited.  
Duty to comply. 

Not Applicable: 
No active remediation will occur in 
wetlands; no wetlands occur at the 
site.  No discharge to surface water.  

ORC 6111.04 and ORC 6111.07 
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Table I-7 (continued) 
Potential Location-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 
Action Requirements Prerequisite Citation(s) 
T&E Species 
Threatened and 
Endangered Species 

Federal agencies may not jeopardize the 
continued existence of any listed species or 
cause the destruction or adverse modification of 
critical habitat.  The Endangered Species 
Committee may grant an exemption for agency 
action if reasonable mitigation and enhancement 
measures such as propagation, transplantation, 
and habitat acquisition and improvement are 
implemented.  

Not Applicable: 
There are currently no federally listed 
species or critical habitat on the 
facility. There are a few species 
currently under federal observation for 
listing, but none listed. State-listed 
species have been confirmed to be 
present on RVAAP/Camp Ravenna 
property through biological and 
confirmed sightings (AMEC, 2008). 
The site has not been previously 
surveyed for rare species. There are no 
known documented sightings of rare 
or threatened and endangered species 
at the site.  

Endangered Species Act of 1973 (16 
U.S.C, §§ 1531-1543)  

 Protects almost all species of native migratory 
birds in the U.S. from unregulated “take,” which 
can include poisoning at hazardous waste sites. 

Not Applicable: 
There are currently no federally listed 
species or critical habitat on the 
facility. There are a few species 
currently under federal observation for 
listing, but none listed. State-listed 
species have been confirmed to be 
present on RVAAP/Camp Ravenna 
property through biological and 
confirmed sightings (AMEC, 2008). 
The site has not been previously 
surveyed for rare species. There are 
no known documented sightings of 
rare or threatened and endangered 
species at the site. 

Migratory Bird Treaty Act of 1972 
(16 U.S.C. §§ 703–712) 
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Table I-7 (continued) 
Potential Location-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 
 
Action Requirements Prerequisite Citation(s) 
 Accords protection to species of wildlife within 

the state which may be found to be in jeopardy. 
Prohibits the taking, possession, transportation 
or sale of endangered species. 

Relevant and Appropriate:   
Several state-listed species have been 
observed at RVAAP. There are no 
known documented sightings of rare 
or threatened and endangered species 
at the site. 

Endangered Species Conservation 
Act 
RSA 212-A 

Prohibits removal or destruction of endangered 
animal species. 

Relevant and Appropriate:   
There are no known documented 
sightings of rare or threatened and 
endangered species at the site. 

ORC 1531.25 and OAC 1501-31-23 

Accords protection to plant species in the State 
which are threatened by the loss, drastic 
modification or severe curtailment of their 
habitants. 

Relevant and Appropriate:   
Several state-listed species have been 
observed at RVAAP. There are no 
known documented sightings of rare 
or threatened and endangered species 
at the site.  

Native Plant Protection 
RSA 217-A 

 Prohibits removal or destruction of endangered 
plant species. 

Relevant and Appropriate:   
No endangered plant species have 
been documented at ODA1. 

ORC 1518.02 and OAC 1501-18-1 
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Table I-7 (continued) 
Potential Location-Specific ARARs and TBC Guidance for Remediation of Soils at ODA1 
Open Demolition Area #1 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

 
ARAR denotes Applicable or Relevant and Appropriate Requirements. 
CFR denotes Code of Federal Regulations. 
TBC denotes to be considered.  
OAC denotes Ohio Administrative Code. 
ODA1 denotes Open Demolition Area #1 area of concern.  
ORC denotes Ohio Revised Code. 
RSA denotes Revised Statutes Annotated. 
RVAAP denotes Ravenna Army Ammunition Plant. 
U.S.C. denotes United States Code. 
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