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EXECUTIVE SUMMARY 

Field work for this Remedial Investigation (RI) Addendum for CC RVAAP-79 Defense Logistics 
Agency (DLA) Ore Storage Sites, Ore Storage Pond Sub-Area at the former Ravenna Army 
Ammunition Plant (RVAAP), in Portage and Trumbull counties, Ohio was conducted by Parsons, 
contracted by the U.S. Army Corps of Engineers (USACE)–Louisville District. Parsons was 
contracted by the USACE-Louisville District to complete the RI documentation under Contract 
No. W912QR-12-D-0002, Delivery Order No. 0003. 
This RI Report Addendum was prepared in accordance with Comprehensive Environmental, 
Response, Compensation, and Liability Act (CERCLA) guidance and regulations, the Ohio 
Environmental Protection Agency (Ohio EPA) Director’s Final Findings and Orders 
(DFFO, Ohio EPA, 2004), and the National Oil and Hazardous Substances Contingency Plan 
(U.S. Environmental Protection Agency [USEPA], 1990). This document was prepared in 
accordance with the Submission Format Guidelines for the Ravenna Army Ammunition Plant 
Restoration Program, Version 22 (Vista Sciences Corporation, 2020). 
The former RVAAP, now Camp James A. Garfield Joint Military Training Center (CJAG), is 
located in northeast Ohio. CC RVAAP-79 DLA Ore Storage Sites include the following nine 
sub-areas: 

• Main Storage Area, 

• Area West of Railroad, 

• East Transportation Yard, 

• Concrete Pad Storage Area, 

• Ore Storage Pond, 

• Route 80 Tank Farm, 

• Area 2 Ammunition Storage Area, 

• Load Line 3 Building 803 Inert Storage and Tank Storage Area, and 

• Area 8 Inert Storage, Building 841. 
The RI for eight of the nine areas is complete and documented in the Final Remedial Investigation 
Report for CC RVAAP-79 DLA Ore Storage Sites, Former Ravenna Army Ammunition Plant, 
Portage and Trumbull Counties, Ohio (Parsons, 2020). This RI Addendum only addresses 
sediment at the Ore Storage Pond sub-area. No further investigation or removal action was 
recommended for surface water in the RI Report (Parsons, 2020). 
This RI Addendum includes a review of the physical site characteristics and operational history 
for the Ore Storage Pond and information from previous investigations. Sediment was sampled 
and analyzed for inorganic chemicals related to the historical storage of strategic materials, 
minerals, and ores at this Area of Concern (AOC). Two bioassays were performed on composite 
samples consisting of portions from three of the six sediment samples: 

• Hyalella azteca 10-day bioassay, and 

• Chironomus dilutus (formerly tentans) 10-day bioassay. 
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The work described in this RI Addendum was conducted in accordance with the Final Work Plan 
Addendum Additional Sampling for CC RVAAP-79 DLA Ore Storage Sites Remedial Investigation, 
Ore Storage Pond Sub-Area, Ravenna Army Ammunition Plan Restoration Program, Portage and 
Trumbull Counties, Ohio (Parsons, 2021) and the Facility-Wide Sampling and Analysis Plan 
(FWSAP, Science Applications International Corporation [SAIC], 2011a). Bioassays were 
conducted on sediment samples following the USEPA Methods for Measuring the Toxicity and 
Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates, Second 
Edition, EPA 600/R-99/064 (USEPA, 2000).  
The results of this RI Addendum indicate that no further action is required to address ecological 
risk at the Ore Storage Pond sub-area within the CC RVAAP-79 DLA Ore Storage Sites. 
Remedial Investigation Objectives  
The following are the CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond Sub-area RI 
Addendum objectives: 

• Conduct a field investigation to collect site-related data to determine toxicity of the 
sediment at the AOC. 

• Determine if a Feasibility Study is required to evaluate remedial alternatives. 
Area of Concern Background 
The nine separate ore storage sub-areas comprising CC RVAAP-79 DLA Ore Storage Sites are all 
located within CJAG. The RI for eight of the nine areas is complete and documented in the Final 
Remedial Investigation Report for CC RVAAP-79 DLA Ore Storage Sites, Former Ravenna Army 
Ammunition Plant, Portage and Trumbull Counties, Ohio (Parsons, 2020). This RI Addendum 
only addresses additional sampling for the Ore Storage Pond sub-area. 
Five of the sub-areas (Main Storage Area, Area West of the Railroad, East Transportation Yard, 
Concrete Pad Storage Area, and Ore Storage Pond) are contiguous and are located in the eastern 
portion of CJAG near the intersection of South Service Road and Irons Road. All five areas 
comprising these contiguous sub-areas cover approximately 63 acres. The portion of the sub-areas 
that stored ore is approximately 53 acres, the other 10 acres were added to the sub-areas as 
delineation decision units (DUs). The DLA stored strategic and critical materials, including 
chrome ore, ferrochrome ore, and metallurgical manganese ore at these subareas starting in the 
late 1940’s. All ore was removed by 2012. The Ore Storage Pond was reportedly constructed in 
the mid-1950s to prevent potentially contaminated surface water runoff from nearby manganese 
and chrome stockpiles from entering surface water. Because the pond has not been maintained, the 
pond has filled in significantly since it was originally constructed and now functions as a 
palustrine, emergent, intermittently exposed wetland as mapped by the National Wetland 
Inventory (U.S. Fish and Wildlife Service, 2018). No buildings or associated infrastructure 
(e.g., utility lines) are believed to have been located in or near these sub-areas; however, railroad 
spurs were located in portions of the Main Storage Area and the Concrete Pad Storage Area. The 
Area West of Railroad, East Transportation Yard, and the Ore Storage Pond are located 
immediately adjacent to railroad spurs. 
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Remedial Investigation Activities  
Samples used for decision making in this RI Addendum were collected by Parsons in April 2021. 
Composite and discrete sampling methods were employed to investigate sediment. Bioassays were 
performed on sediment composite samples. Samples were collected and analyzed according to 
the FWSAP (SAIC, 2011a) and the Final Ore Storage Pond Sub-area Work Plan Addendum 
(Parsons, 2021). The bioassays were conducted in accordance with USEPA toxicity and 
bioaccumulation guidance (USEPA, 2000).  
10-Day Bioassays Toxicity Results 
The results of the Hyalella azteca and Chironomus dilutus 10-day bioassays indicate that sediment 
from composite samples 079SD-416M-0001-SD and 079SD-417M-0001-SD do not show 
significant toxicity to the ecological receptors. 
Recommendations 
No further action is required to address ecological risk in surface water or sediment at the 
Ore Storage Pond sub-area at CC RVAAP-79 DLA Ore Storage Sites.  
Because the additional data for the Ore Storage Pond sediments collected for this RI Addendum 
has concentrations of arsenic that are greater than those used to estimate risks to Human Health 
Receptors in the CC RVAAP-79 RI, these potential risks need to be reassessed considering the 
new sediment and pond data. Since the CC RVAAP-79 RI has been finalized, the Army will revise 
the Draft CC RVAAP-79 Feasibility Study (FS) to include a reassessment of potential human 
health risks for current and future receptors of the Ore Storage Pond that includes the new data 
collected for this RI Addendum. The revised HHRA will be incorporated into the Risk 
Management Portion of the CC RVAAP-79 FS. 
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1. INTRODUCTION 

The majority of field work for the Remedial Investigation (RI) for CC RVAAP-79 Defense 
Logistics Agency (DLA) Ore Storage Sites (Parsons, 2020) was conducted by Environmental 
Chemical Corporation (ECC). Parsons was contracted by the U.S. Army Corps of Engineers 
(USACE)-Louisville District to complete the RI documentation under Contract No. W912QR-12-
D-0002, Delivery Order No. 0003. The task order was modified (modification 08) on 
29 September 2020 for additional field work required by Ohio Environmental Protection Agency 
(Ohio EPA) and Army National Guard (ARNG) to complete the RI at CC RVAAP-79, Ore Storage 
Pond sub-area. Field work for this RI Addendum was completed by Parsons. The field work 
was conducted in accordance with the Final Work Plan Addendum Additional Sampling for 
CC RVAAP-79 DLA Ore Storage Sites Remedial Investigation, Ore Storage Pond Sub-Area, 
Ravenna Army Ammunition Plan Restoration Program, Portage and Trumbull Counties, Ohio 
(Parsons, 2021), the Facility-Wide Sampling and Analysis Plan (FWSAP, Science Applications 
International Corporation [SAIC], 2011a), and the USEPA Methods for Measuring the Toxicity 
and Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates, 
Second Edition, EPA 600/R-99/064 (U.S. Environmental Protection Agency [USEPA], 2000). 
This RI Report Addendum was prepared in accordance with Comprehensive Environmental, 
Response, Compensation, and Liability Act (CERCLA) guidance and regulations, Ohio EPA 
Director’s Final Findings and Orders (DFFO, Ohio EPA, 2004), and the National Oil and 
Hazardous Substances Contingency Plan. The former Ravenna Army Ammunition Plant 
(RVAAP) is not on the USEPA National Priorities List, although it is in the USEPA Superfund 
Enterprise Management System database. The Ohio EPA is the environmental regulator for the 
RVAAP restoration program. The DFFOs form the basis for the implementation of a CERCLA-
based environmental remediation program at the installation. This document was prepared in 
accordance with the Submission Format Guidelines for the Ravenna Army Ammunition Plant 
Restoration Program, Version 22 (Vista Sciences Corporation, 2020). 
The former RVAAP, now Camp James A. Garfield Joint Military Training Center (CJAG), is 
located in Portage and Trumbull Counties, Ohio (Figure 1-1). CC RVAAP-79 DLA Ore Storage 
Sites include the following nine sub-areas (Figure 1-2):  

• Main Storage Area  

• Area West of Railroad  

• East Transportation Yard  

• Concrete Pad Storage Area  

• Ore Storage Pond  

• Route 80 Tank Farm  

• Area 2 Ammunition Storage Area  

• Load Line 3 Building 803 Inert Storage and Tank Storage Area 

• Area 8 Inert Storage, Building 841  
The RI for eight of the nine areas is complete and documented in the Final Remedial Investigation 
Report for CC RVAAP-79 DLA Ore Storage Sites, Former Ravenna Army Ammunition Plant, 
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Portage and Trumbull Counties, Ohio (Parsons, 2020). This RI Addendum only addresses the 
Ore Storage Pond sub-area. 
1.1 PURPOSE 
The objectives of the CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond sub-area RI 
Addendum are to: 

• Conduct a field investigation to collect site-related data to determine toxicity of the 
sediment at the Area of Concern (AOC). 

• Determine if a Feasibility Study is required to evaluate remedial alternatives. 
1.2 SCOPE AND OBJECTIVES 
This section presents objectives to complete the RI for the Ore Storage Pond sub-area. 
Arsenic concentrations in sediment exceeded the Ohio EPA Sediment Reference Value (SRV, 
Ohio EPA, 2018). Ohio Administrative Code (OAC) 3745-1 and Ecological Risk Assessment 
Guidance Document (Ohio EPA-Division of Environmental Response and Revitalization 
[DERR], 2018) require that further evaluation using bioassay or remediation of the sediment be 
performed if contaminant concentrations in sediment in lentic water bodies exceeds the Ohio EPA 
SRV. The following objective has been identified to complete the RI for CC RVAAP-79 DLA Ore 
Storage Sites, Ore Storage Pond sub-area: 

• Characterize sediment ecotoxicity using bioassays to determine if remedial alternatives 
should be evaluated for sediment, or if no further action is required to address ecological 
risk in sediment. Two bioassays were performed on composite sediment samples:  
o Hyalella azteca 10-day bioassay, and 
o Chironomus dilutus (tentans) 10-day bioassay. 

Bioassays followed USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates, Second Edition, EPA 600/R-
99/064 (USEPA, 2000).  
As part of the facility-wide approach to environmental investigation activities at the former 
RVAAP, facility-wide Data Quality Objectives (DQOs) have been developed consistent with the 
USEPA DQO process. The overall project DQO is to provide representative, repeatable, high 
quality data in order to complete a RI Report at the Ore Storage Pond sub-area at CC RVAAP-79 
DLA Ore Storage Sites. DQOs specific to the Ore Storage Pond sub-area are presented in the Work 
Plan Addendum (Parsons, 2021) and Section 3.2. 
1.3 REPORT ORGANIZATION 
The RI Addendum is organized into the following sections: 

• Section 1 (Introduction) - Provides an overview of the purpose and scope of this RI 
Addendum. 

• Section 2 (Background) – Describes CJAG’s location, operational history, demography, 
land use, as well as the AOC site description, operational history, and results and 
conclusions of previous investigations.  
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• Section 3 (Remedial Investigation Addendum Activities) – Describes the scope of work 
completed and the procedures followed during this RI Addendum, including a discussion 
of the sampling rationale for placement of environmental media sampling locations, field 
activity procedures, laboratory methods, and protocols. Included in this section are the 
pre-mobilization activities and the field sampling methods for the sediment composite and 
discrete sampling. Any deviations from the work plan are outlined in this section. 

• Section 4 (Results and Discussion) – Discusses the results of the 10-day bioassays 
performed on the composite sediment samples collected from the Ore Storage Pond 
sub-area. 

• Section 5 (Summary and Conclusions) – Presents the summary and conclusions for CC 
RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond sub-area based on the observations 
and toxicity results collected during the RI Addendum. 

• Section 6 (Recommendations) – Presents the recommendations for CC RVAAP-79 DLA 
Ore Storage Sites, Ore Storage Pond sub-area based on the observations and toxicity results 
collected during the RI Addendum. 

• Section 7 (References) – Lists references used to prepare this document. 
The appendices to this document contain the summarized investigation data, including: 

• Appendix A – Field Activity Forms, 

• Appendix B – Bioassay Report, 

• Appendix C – Site Photographs,  

• Appendix D – Ohio EPA Notification of Field Work, and 

• Appendix E – Regulatory Correspondence Letters and Comments Response Table.  
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Figure 1-1: Location Map 
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Figure 1-2: Location of CC RVAAP-79 DLA Ore Storage Sites 
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2. BACKGROUND 

2.1 FACILITY-WIDE BACKGROUND 
2.1.1 Facility Description 
The facility description of the former RVAAP, now known as CJAG, is provided in Section 2.1.1 
of the Final RI Report (Parsons, 2020). 
2.1.2 Demography and Land Use 
The 2020 Census reports that the populations of Portage and Trumbull counties are 162,466 and 
197,974, respectively. Population centers closest to CJAG are Ravenna, with a population of 
11,187, and Newton Falls, with a population of 4,413. 
CJAG 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 CJAG is located, consists 
of either woodland or farmland acreage. The closest major recreational area, the Michael J. Kirwan 
Reservoir (also known as West Branch Reservoir), is south of CJAG. 
As of September 2013, administrative accountability for the entire 21,683-acre facility has been 
transferred to the United States Property and Fiscal Officer for Ohio and the property was 
subsequently licensed to the Ohio Army National Guard (OHARNG) for use as a military training 
site now known as CJAG. The RVAAP restoration program involves cleanup of former 
production/operational areas throughout CJAG related to former activities conducted as the 
RVAAP. 
2.2 ENVIRONMENTAL SETTING 
A general description of the physical features, topography, geology, hydrogeology, and 
environmental characteristics of CJAG is included in Section 2.2 of the Final RI Report 
(Parsons, 2020). The environmental setting specific to CC RVAAP-79 DLA Ore Storage Sites, 
Ore Storage Pond sub-area is included in this Section. 
2.2.1 Topography 
The surface features present at CC RVAAP-79 DLA Ore Storage Sites are generally similar to the 
rest of CJAG, with mildly undulating topography. Figure 2-1 shows the site features and 
topography of the five contiguous sub-areas of the AOC, including the Main Storage Area, Area 
West of the Railroad, East Transportation Yard, Concrete Pad Storage Area, and Ore Storage Pond. 
These sub-areas are mostly devoid of large or tall vegetation and are surrounded by wooded areas. 
Railroad spurs formerly either traversed or were located immediately adjacent to each sub-area. 
Topographical elevations of the contiguous sub-areas (including the Ore Storage Pond) are 
between approximately 980 feet above mean sea level (amsl) on the western side and 940 feet amsl 
on the eastern side (Figure 2-1). Based on area topography, the ground surface slopes to the east 
across these contiguous sub-areas. 
2.2.2 Geology and Soil 
The regional geology at CJAG consists of horizontal to gently dipping bedrock strata of 
Mississippian and Pennsylvanian age overlain by varying thicknesses of unconsolidated glacial 
deposits. Soils were observed and logged during the RI conducted at the CC RVAAP-79 DLA Ore 
Storage Sites (Parsons, 2020).  
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The soil type present at the contiguous sub-areas (including the Ore Storage Pond) consists of 
disturbed soils that are lacking any original depositional structures or features called Udorthents. 
No pertinent information regarding Udorthents is available as these soils have been disturbed to a 
degree that the original soil type at these locations can no longer be identified. Mahoning silt loam 
(2 to 6 percent slopes) is present in the area surrounding the Ore Storage Pond. Mahoning silt loam 
is a somewhat poorly drained soil with variable surface runoff and low permeability. The deeper 
soils observed and documented during the previous RI sampling events are assumed to be Hiram 
Till glacial deposits or fill material from site construction.  
Bedrock was encountered during drilling at depths ranging from 2 to 9 feet in the contiguous 
sub-areas (including the Ore Storage Pond). In general, the top of bedrock was within four feet of 
the surface in the Area West of Railroad sub-area (west side of contiguous sub-areas) and from 
four to nine feet below ground surface (bgs) in the East Transportation Yard sub-area (east side of 
the contiguous sub-areas). The bedrock is described on boring logs as sandstone and varies in 
depth of weathering. This sandstone is likely the Sharon Sandstone (Conglomerate) Member of 
the Pottsville Formation. 
2.2.3 Hydrogeology 
The potentiometric surface for CJAG aquifers is mapped annually from groundwater elevation 
measurements in monitoring wells, most recently in the Facility-Wide Groundwater Monitoring 
Program, RVAAP-66 Facility-Wide Groundwater Annual Report for 2019 (Leidos, 2020). 
One monitoring well, FWGmw-010, is located within the Main Storage Area. This well is 
completed in unconsolidated deposits and screened from 6 to 16 feet bgs. During the April 2019 
groundwater monitoring event, the groundwater in this well was measured at approximately 
11.40 feet bgs (Leidos, 2020). The groundwater flow direction within the unconsolidated aquifer 
beneath the contiguous sub-areas (including the Ore Storage Pond) is to the east. 
The nearest bedrock monitoring well is FWGmw-012, located approximately 1,300 feet to the 
northeast of the contiguous sub-areas (including the Ore Storage Pond), and is screened in the 
Sharon Shale from 29.5 to 39.5 feet bgs. During the April 2019 groundwater monitoring event, the 
groundwater in this well was measured at approximately 0.25 feet bgs (Leidos, 2020). The Sharon 
Shale is not a regional aquifer. It is assumed that the regional bedrock aquifer beneath the vicinity 
of the contiguous sub-areas (including the Ore Storage Pond) is the Sharon Sandstone. The 
regional groundwater flow direction in the vicinity of the contiguous sub-areas (including the 
Ore Storage Pond) within the Sharon Sandstone Aquifer is towards the east- northeast. 
2.2.4 Surface Water 
Surface water at the contiguous sub-areas occurs intermittently as storm water runoff within 
ditches or conveyances and toward a wetland area within these contiguous sub-areas (i.e., the 
Ore Storage Pond). The Ore Storage Pond is approximately 0.36 acres in size and was constructed 
to control potentially contaminated surface water runoff from the adjacent manganese and chrome 
stockpiles from leaving the site. During the April 2021 sediment sampling event, the depth of water 
in the pond at sediment sampling locations ranged between 10 and 16 inches, and the thickness of 
the sediment ranged between 6 to 11 inches. The pond has not been maintained and therefore has 
been subject to continuous sedimentation and now is classified as an intermittently exposed, 
palustrine, emergent wetland versus a small open-water pond. The nearest wetland area 
downgradient of the Ore Storage Pond is approximately 2,100 to the feet east.  
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2.3 AREA OF CONCERN DESCRIPTION 
CC RVAAP-79 DLA Ore Storage Sites include the following nine sub-areas:  

• Main Storage Area  

• Area West of Railroad  

• East Transportation Yard  

• Concrete Pad Storage Area  

• Ore Storage Pond  

• Route 80 Tank Farm  

• Area 2 Ammunition Storage Area  

• Load Line 3 Building 803 Inert Storage and Tank Storage Area 

• Area 8 Inert Storage, Building 841  
The nine separate ore storage sub-areas comprising CC RVAAP-79 DLA Ore Storage Sites are all 
located within CJAG (Figure 1-1). The RI for eight of the nine areas is complete and documented 
in the Final Remedial Investigation Report for CC RVAAP-79 DLA Ore Storage Sites, Former 
Ravenna Army Ammunition Plant, Portage and Trumbull Counties, Ohio (Parsons, 2020). This RI 
Addendum only addresses additional sampling for the Ore Storage Pond sub-area. 
Five of the sub-areas are contiguous and are located in the eastern portion of CJAG near the 
intersection of South Service Road and Irons Road (Figure 2-1). All five areas comprising these 
contiguous sub-areas cover approximately 63 acres. The portion of the sub-areas that stored ore is 
approximately 53 acres, the other 10 acres were added to the sub-areas as delineation decision 
units (DUs). The DLA stored strategic and critical materials, including chrome ore, ferrochrome 
ore, and metallurgical manganese ore at these subareas starting in the late 1940’s. All ore was 
removed by 2012. The Ore Storage Pond was reportedly constructed in the mid-1950s to prevent 
potentially contaminated surface water runoff from nearby manganese and chrome stockpiles from 
entering surface water. Because the pond has not been maintained, the pond has filled in 
significantly since it was originally constructed and now functions as a palustrine, emergent, 
intermittently exposed wetland as mapped by the National Wetland Inventory (U.S. Fish and 
Wildlife Service, 2018). No buildings or associated infrastructure (e.g., utility lines) are believed 
to have been located in or near these sub-areas; however, railroad spurs were located in portions 
of the Main Storage Area and the Concrete Pad Storage Area. The Area West of Railroad, East 
Transportation Yard, and the Ore Storage Pond are located immediately adjacent to railroad spurs. 
2.3.1 Operational History 
Based on the Final Report for the Assessment of Potential Contamination at the Defense Logistics 
Agency Outdoor Storage Areas, Ravenna Army Ammunition Plant, Ravenna, Ohio (SpecPro, 
Inc., 2003), historical operations conducted at the facility included handling and storage of 
strategic and critical materials, including various types of ore, for the General Services 
Administration (GSA). The DLA Defense National Stockpile Center leased space at the facility 
for the storage of the ore materials on the ground and in above-ground storage tanks since the late 
1940’s. The following GSA materials were stockpiled on the ground surface in the sub-areas 
surrounding the Ore Storage Pond: chrome ore, ferrochrome ore, and metallurgical manganese ore 
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(SpecPro, Inc., 2003). Ore stockpiles were being removed during the 2003 SpecPro, Inc. 
investigation and were completely removed from the AOC when RI investigations began in 2012.  
The Historical Records Review report (SAIC, 2011b) suggested that coal storage may have 
occurred within the Concrete Pad Storage Area (DU05). If coal was stored within the Concrete 
Pad Storage Area, it was likely removed by 1979, which is the approximate date that coal piles 
were removed from the other coal storage areas (CC RVAAP-73 Facility-Wide Coal Storage). 
No ore or coal was present at the Concrete Pad Storage Area during RI sampling (Parsons, 2020). 
2.3.2 Previous Investigations 
Timeline for investigations and related documents at CC RVAAP-79 DLA Ore Storage Sites: 

• 2003 – Final Report for the Assessment of Potential Contamination at the DLA Outdoor 
Storage Areas (SpecPro, Inc., 2003) 

• November 2010 – Initial Assessment of CC RVAAP-79 DLA Group 2 Ammunition 
Storage Area (USACE, 2011) 

• October 2012 – Site Inspection/RI Work Plan finalized (ECC, 2012) 

• October 2012 and March 2013 – RI sampling performed at CC RVAAP-79 DLA Ore 
Storage Sites 

• April 2015 – Additional RI sampling performed at CC RVAAP-79 DLA Ore Storage Sites 
(except for the Ore Storage Pond and Area 2 Ammunition Storage Area) 

• February 2019 – Draft RI Report submitted to Ohio EPA 

• April 2019 to February 2020 – Series of comments on Draft RI from Ohio EPA requesting 
additional sediment sampling and bioassays for the Ore Storage Pond. 

• October 2020 – Final RI Report (Parsons, 2020) recommending additional sediment 
sampling and bioassays at the Ore Storage Pond sub-area. 

• March 2021 – Final Work Plan Addendum for Ore Storage Pond (Parsons, 2021) 

2.3.2.1 Previous Investigations at the Main Storage Area, Area West of the Railroad, East 
Transportation Yard, Concrete Pad Storage Area, and Ore Storage Pond 

A soil and sediment survey conducted in 1982 by The Mogul Corporation included the collection 
of 7 soil and 1 pond sediment sample points in the DLA ore pile area (The Mogul Corporation, 
1982). The samples were analyzed for 2,4,6-trinitrotoluene, hexahydro-1,3,5-trinitro-1,3,5-
triazine, and selected inorganics. Sampling for pollutants in storm water discharges was conducted 
on a monthly basis upstream (National Pollutant Discharge Elimination System [NPDES] 
Outfall #800) and downstream (NPDES Outfall #900) from the site in a surface drainage pathway 
adjacent to the chromium ore piles from November 1992 through February 1997. Available results 
from this investigation are available in the Assessment of Potential Contamination at the DLA 
Outdoor Storage Areas (SpecPro, Inc., 2003). 
SpecPro, Inc. conducted an assessment of DLA outdoor storage areas, including documenting the 
operational history of ore storage at these contiguous sub-areas, Route 80 Tank Farm, and Load 
Line 3 DLA Tank Storage Area, summarizing previous investigations, and conducting sampling 
in 2003 (SpecPro, Inc., 2003). During the 2003 investigation, 86 discrete surface soil samples 
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(0-1 foot bgs) were collected from the Ore Storage Areas, as well as 14 sediment and 2 surface 
water samples (SpecPro, Inc., 2003). For soil characterizations purposes, most samples were 
analyzed for Resource Conservation and Recovery Act (RCRA) 8 metals. A portion of those 
samples were further characterized using the complete Target Analyte List (TAL) metals list. 
Detected contaminant concentrations were compared against facility-wide background values 
developed as part of the Phase II RI for the Winklepeck Burning Grounds (SAIC, 2001).  
Three inorganics (arsenic, chromium, and lead) were detected at concentrations greater than 
background levels in the surface water samples collected from the Ore Storage Pond. 
Five inorganics were detected at concentrations greater than background levels in the sediment 
samples. Arsenic and chromium were detected in most sediment samples (71% and 93% of the 
time, respectively). In general, the occurrence of inorganics in sediment at concentrations greater 
than background criteria was limited to areas nearest to the chromium piles at the storage area. 
Inorganics were detected at concentrations greater than the background criterion in 83 out of 
86 surface soil samples. Arsenic, barium, and chromium represented most contaminants detected 
at concentrations greater than background levels in the ore pile storage area; however, the 
concentrations of inorganics were spatially variable. In general, the occurrence of inorganics at 
concentrations greater than background criteria in surface soil was limited only to the DLA Ore 
Pile Storage Area and not the area surrounding the main storage location. Subsurface soil samples 
were not collected because target analyte Toxicity Characteristic Leaching Procedure maximum 
contaminant levels were not exceeded in surface soil samples (SpecPro, Inc., 2003). SpecPro, Inc. 
concluded that surface soil “does not appear to be significantly impacted by storage-related 
activities”. SpecPro, Inc. further concluded that “many of the inorganics found at the DLA Storage 
Areas may be attributable to sources that have already been removed or are in the process of being 
removed.” Results from this 2003 investigation are available in the Assessment of Potential 
Contamination at the DLA Outdoor Storage Areas (SpecPro, Inc., 2003). 
2.3.2.2 Remedial Investigation Activities at the Ore Storage Pond 

The following paragraphs summarize the results for the Ore Storage Pond sub-area documented in 
the Final Remedial Investigation Report CC RVAAP-79 DLA Ore Storage Sites, Former Ravenna 
Army Ammunition Plant, Portage and Trumbull Counties, Ohio (Parsons, 2020). 
RI field work at the Ore Storage Pond was conducted in March and April 2013. Field work was 
conducted in accordance with Final Site Inspection and Remedial Investigation Work Plan at 
Compliance Restoration Sites, Former Ravenna Army Ammunition Plant, Portage and Trumbull 
Counties, Ohio (ECC, 2012). DUs were designed to represent the operational areas where 
storage or staging activities could have caused residual contamination in surrounding media. The 
Ore Storage Pond was designated DU03. 
Five discrete collocated sediment and surface water samples (4 primary samples and 1 field 
duplicate) were collected from 4 sampling locations at the Ore Storage Pond (Figure 2-2). The 
sediment samples were collected from 0-1 foot below the bottom of the pond. All the samples were 
analyzed for TAL metals, including mercury. The sediment sample from 79-OSP-DU3-SD3 and 
surface water sample from 79-OSP-DU3-SW1 were also analyzed for full-suite (including volatile 
organic compounds [VOCs], semi-volatile organic compounds [SVOCs], organochlorine 
pesticides, polychlorinated biphenyls, and explosives/propellants).  
Data generated during the CC RVAAP-79 DLA Ore Storage Sites RI for the Ore Storage Pond 
were screened to identify site-related chemicals (SRCs). A chemical detected at a concentration 
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greater than the established Background Screening Value, that is not an essential nutrient, and has 
not been screened out through a frequency of detection evaluation is identified as an SRC. An SRC 
may, or may not be, related to the former operations at the AOC. Ten inorganics, eleven SVOCs, 
and three VOCs were identified as SRCs in sediment at the Ore Storage Pond. Five inorganics and 
one VOC were identified as SRCs in surface water at the Ore Storage Pond.  
Receptors and Land Use: The OHARNG-projected future land use for the AOC is Military 
Training Land Use. The representative receptor for these areas is the National Guard Trainee 
(NGT) Receptor. Additionally, the Industrial Receptor is representative for the full-time worker 
at CJAG. Unrestricted (Residential) Land Use is evaluated using the Resident Receptor. The 
Ore Storage Pond is a small (0.36 acre) former man-made pond and has no permanent inlet. There 
is an overflow outlet ditch from Ore Storage Pond to the ditch along the railroad to east of the 
pond. The Ore Storage Pond represents only a small fraction of the total habitat available at CJAG, 
it does not contain any unique habitats, and it may contain habitat of lower quality than the less 
developed portions of CJAG property (Parsons, 2020).  
Nature and Extent of Contamination: The evaluation of nature and extent of contamination for 
the Ore Storage Pond sub-area concluded that the extent of detected chemicals in sediment and 
surface water is confined to the pond itself. Because the Ore Storage Pond was constructed to 
contain runoff from the Main Storage Area, surface water does not enter or leave the pond, except 
during periods of heavy precipitation. 
Human Health Risk Assessment: Chemicals of potential concern (COPCs) that were carried 
through the risk assessment were identified by comparing the maximum detected concentration 
(MDC) of each SRC at each sub-area to the most stringent Resident Receptor Facility-Wide 
Cleanup Goal (FWCUG) (SAIC, 2010) (or USEPA Residential Receptor Regional Screening 
Level [RSL] if no FWCUG is established) at a target cancer risk level of 10-6 and non-carcinogenic 
target hazard quotient (HQ) of 0.1. Discrete samples were used to identify COPCs in sediment at 
the Ore Storage Pond. Grab samples were used to identify COPCs in surface water.  
The COPCs in sediment (arsenic and cobalt) and surface water (arsenic) were further evaluated to 
identify chemicals of concern (COCs). COCs were determined by comparing the exposure point 
concentrations (EPCs) to FWCUGs or, where not developed, RSLs corresponding to a target 
cancer risk of 10-5 or target HQ of 1. The Human Health Risk Assessment performed for CC 
RVAAP-79 DLA Ore Storage Sites evaluated Unrestricted (Residential) Land Use (Resident 
Receptor), which is protective of all receptors. The RI Report (Parsons 2020) concluded that there 
are no COCs identified in any media in the Ore Storage Pond sub-area. 
Ecological Risk Assessment: The RI Report (Parsons, 2020) included a Phase I and Phase II 
Ecological Risk Assessment (ERA) for all DUs including sediment and surface water at the 
Ore Storage Pond sub-area. The process included selection of EPCs for all SRCs, and comparison 
of EPCs to Ohio EPA SRVs and Ecological Screening Values (ESVs, Los Alamos National 
Laboratory, 2017) to identify and refine chemicals of potential ecological concern (COPECs). 
There were no COPECs identified for surface water in the Level II ERA, therefore the RI Report 
(Parsons, 2020) concluded that no further investigation (e.g., Level III Baseline ERA) for surface 
water is considered necessary for the protection of ecological receptors at the Ore Storage Pond.  
The MDC of arsenic in sediment (300 mg/kg) exceeded the Ohio EPA SRV (25 mg/kg) and ESV 
(9.79 mg/kg). The Level II ERA identified arsenic as a COPEC in sediment at the Ore Storage 
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Pond (Figure 2-2). Although the weight of evidence in the ERA showed arsenic was unlikely to 
cause any ecological impact, the arsenic concentration in sediment exceeded the Ohio EPA SRV. 
Therefore, in accordance with OAC 3745-1 and Ecological Risk Assessment Guidance Document 
(Ohio EPA-DERR, 2018), Ohio EPA indicated that only two options were available for 
Ore Storage Pond sediment: assess ecotoxicity with bioassays or remediate.  
Remedial Investigation Report Recommendations: The Final RI report (Parsons, 2020), 
consistent with OAC 3745-1 and Ecological Risk Assessment Guidance Document (Ohio 
EPA-DERR, 2018), recommended additional assessment for sediment at the Ore Storage Pond. 
Specifically, the RI report recommended that six sediment samples should be collected across the 
pond. Two bioassays should be performed on composite samples consisting of portions from three 
of the six sediment samples: 

• Hyalella azteca 10-day bioassay, and 

• Chironomus dilutus (formerly tentans) 10-day bioassay. 
Bioassays should follow USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates, Second Edition, EPA 600/R-
99/064 (USEPA, 2000). Other appropriate organism(s) may be substituted for Chironomus dilutus 
(tentans) if needed. The decision of whether sediment should be evaluated for remedial alternatives 
or if no further action is required to address ecological risk based on the results of the bioassays. 
In addition, the six sediment samples would be analyzed for standard sediment parameters (total 
organic carbon, pH, and grain size analysis) and the TAL metals. The results of these analyses 
would be used to support the evaluation of remedial alternatives, should evaluation be necessary. 
The results may also be helpful in interpreting the results of the bioassays. No further investigation 
or removal action was recommended for surface water.  
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Figure 2-1: Sub-Areas and Topography of CC RVAAP-79 DLA Ore Storage Sites near Ore Storage Pond 
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Figure 2-2: 2013 Remedial Investigation Sediment Sampling Locations at Ore Storage Pond Sub-Area 
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3. REMEDIAL INVESTIGATION ADDENDUM ACTIVITIES 

This RI Addendum was conducted to characterize sediment ecotoxicity using bioassays to 
determine if remedial alternatives should be evaluated for sediment, or if sediment is appropriate 
for no further action to address ecological risk. Samples used for decision making in this RI 
Addendum were collected by Parsons in April 2021. Work conducted by Parsons for this RI 
Addendum was performed as specified in the FWSAP (SAIC, 2011a) and the Work Plan 
Addendum (Parsons, 2020) unless specifically noted herein (Section 3.6).  
3.1 SCOPE AND OBJECTIVES 
The following objective was identified to complete the RI for CC RVAAP-79 DLA Ore Storage 
Sites, Ore Storage Pond sub-area: 

• Characterize sediment ecotoxicity using bioassays to determine if remedial alternatives 
should be evaluated for sediment, or if no further action is required to address ecological 
risk in. Perform two bioassays on composite sediment samples:  
o Hyalella azteca 10-day bioassay, and 
o Chironomus dilutus (tentans) 10-day bioassay. 

Bioassays should follow USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates, Second Edition, EPA 600/R-
99/064 (USEPA, 2000). Other appropriate organism(s) may be substituted for Chironomus dilutus 
(tentans) if needed. 
3.2 DATA QUALITY OBJECTIVES 
The overall project DQO is to provide representative, repeatable, high quality data to address the 
primary project objectives (Parsons, 2020). Samples were collected and analyzed according to the 
FWSAP and the Work Plan Addendum. The FWSAP and Work Plan Addendum provide the 
organization, objectives, intended data uses, and Quality Assurance/Quality Control (QA/QC) 
activities to perform in order to achieve the desired DQOs for maintaining the defensibility of the 
data. Project DQOs were established in accordance with USEPA Region 5 guidance. Requirements 
for sample collection, handling, analysis criteria, target analytes, laboratory criteria, and data 
verification criteria for the RI Addendum are consistent with USEPA and U.S. Department of 
Defense (DoD) requirements. DQOs for this project include analytical precision, accuracy, 
representativeness, completeness, comparability, and sensitivity for the measurement data. 
DQOs specific to the Ore Storage Pond sub-area are presented in the Work Plan Addendum 
(Parsons, 2021) and Table 3-1. 
3.3 SAMPLING RATIONALE 
At the CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond sub-area, discrete and composite 
sampling methods were employed to investigate the toxicity of sediment. DUs were established in 
the RI Report (Parsons, 2020) to represent the operational areas where storage or staging activities 
could have caused residual contamination in the surrounding media (Figure 3-1). The location and 
size of the Ore Storage Pond DU (DU03) was based on the extent of the Ore Storage Pond. The 
Work Plan Addendum (Parsons, 2021) included a detailed approach for sampling at the Ore Storage 
Pond sub-area. Sampling conducted in April 2021 at DU03 represents the area of potential impact 
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from historical operations. A description of the sampling activities conducted at the Ore Storage 
Pond sub-area is provided in the following sections and is summarized in detail in Table 3-2.  
3.4 PRE-MOBILIZATION ACTIVITIES 
Parsons personnel conducted a site walk on January 9, 2020 to scout access to the pond. Parsons 
personnel mobilized to the pond on April 20, 2021 to collect sediment samples. This included 
notification of field work to Ohio EPA (Appendix D). 
3.5 FIELD SAMPLING 
Sediment samples were collected at CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond 
sub-area. Field sampling forms from April 2021 are provided in Appendix A. The bioassay 
laboratory report is presented in Appendix B. Photographs of RI Addendum activities from 
April 2021 are provided in Appendix C. Figure 3-1 depicts the location, size, and sampling locations 
for the sub-area. Table 3-2 presents a summary of sample identifications, sample collection methods 
(type), and the rationale for the sampling activities conducted at the Ore Storage Pond sub-area.  
3.5.1 Sediment Sampling 
Six sediment samples (plus QC including 1 field duplicate and 1 matrix spike/matrix spike 
duplicate) were collected from 6 sampling locations across two transects that transverse the width 
of the Ore Storage Pond (from West to East) using discrete sampling methods. A portion of three 
samples was composited in the field for a total of two composite samples (one composite sample 
consisting of even-numbered samples, and the other composite sample consisting of 
odd-numbered samples) for biological analysis (see Section 3.5.2). 
Information recorded on the sample forms included station number, depth to bottom, sediment 
depth (i.e., sampler penetration depth), sediment depth stratum sampled, physical sediment 
characteristics, and date and time of sample collection (Appendix A). In addition, field 
measurements for temperature, pH, dissolved oxygen, etc. were collected from the water column 
within one meter of the sediment prior to sediment sample collection. Photographs were also taken 
of each sample station (Appendix C). All sediment samples were collected from a depth of at least 
0 to 0.5 feet (0 to 15 centimeters) below the sediment surface using a Wildco hand-coring device. 
Multiple deployments of the corer were necessary to obtain adequate sediment quantity for the 
sample containers.  
The sediment was placed in a plastic container. When sufficient sediment for all analyses had been 
collected, the sediment in the container was thoroughly homogenized. All sample containers were 
stored in insulated, ice-filled coolers while in the field prior to shipment. The hand corer was 
decontaminated between sampling stations by scrubbing with a brush and ambient pond water, 
followed by a thorough in situ rinsing. An equipment blank rinsate sample was collected from the 
hand corer. 
3.5.2 Bioassays 
Six sediment samples were collected using two transects across the pond and composited into two 
samples (three samples for each composite). Sediment was homogenized and split into laboratory 
containers in the field as described above. Headspace in the bioassay test sample containers was 
minimized. Bioassays were performed by EA Engineering Science and Technology, Inc. PBC in 
Hunt Valley, Maryland on each composited sample: 

• Hyalella azteca (amphipod) 10-day bioassay and 
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• Chironomus dilutus (midge, formerly tentans) 10-day bioassay. 
Bioassays followed USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates (USEPA, 2000). The tests were 
performed with 8 replicates per composite sediment sample. The 10-day bioassay tests evaluated 
survival and growth as endpoints for each test organism and a laboratory control sample was 
included with the tests. The bioassay samples were performed with a holding time of 14 days or 
less. Water overlying the test organisms was also field tested for temperature, pH, dissolved 
oxygen, and conductivity/salinity. The laboratory provided a final report specifying methods, 
materials, results, statistical determination of toxic concentrations, and unforeseen protocol 
deviations with an evaluation of the resulting impact. Toxicity testing operations and performance 
criteria are presented in Appendix B. 
The survival and growth results of the organisms toxicity tests were statistically analyzed 
according to USEPA guidance (USEPA, 2000) to determine if any of the site sediments were 
significantly different (p=0.05) from the control sediment. If the data were normally distributed, 
then a t-Test was performed to detect statistically significant differences between test sediments 
and the control sediment. If the data distribution was non-normal, then a Wilcoxon Two-Sample 
Test was used to compare the group means. Shapiro-Wilk’s Test was used to determine if the data 
were normally distributed, and the F-Test was used to test for homogeneity of variance.  
3.6 DEVIATIONS FROM WORK PLAN 
Work performed in April 2021 at the Ore Storage Pond followed the Work Plan Addendum 
(Parsons, 2021), except for the following deviations:  

• 10-day bioassays for Hyalella azteca and Chironomus dilutus were performed on both 
composite sediment samples 079SD-416M-0001-SD and 079SD-417M-0001-SD. 

• Sediment sampling locations were not recorded using a Trimble Global Positioning System 
(GPS) unit. The Trimble GPS unit was not operational at the time of sample collection. 
Instead, the field team used professional judgement and satellite imagery to locate the 
sampling stations in the pond. The samples were collected as close as possible to the 
originally proposed sample locations (within 4 meters as specified in the Work Plan 
Addendum [Parsons, 2021]). 

3.7 SURVEYING 
The sediment sampling locations within the pond were not surveyed. 
3.8 INVESTIGATION-DERIVED WASTE 
Sampling conducted at the Ore Storage Pond did not generate any investigation-derived waste.  
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Table 3-1: Data Quality Objectives  

State  
the Problem 

Identify Goals of the 
Study Identify Information Inputs 

Define the 
Boundaries of the 

Study 

Develop the  
Analytic Approach 

Specify Performance 
or Acceptance Criteria 

Develop the Detailed Plan for Obtaining 
Data 

CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond Sub-Area 

Concentrations of 
metals were detected in 
the sediment samples 
from the Ore Storage 
Pond that were greater 
than Ohio EPA SRVs. 
Although the Army 
showed there were 
unlikely to be 
unacceptable risks to 
ecological receptors 
that use the pond using 
standard ERA tools; the 
Ohio EPA per their 
regulations, stated that 
there were only two 
options: test the 
sediment by 
completing two 
bioassays or remediate 
the sediment. 

Is the sediment toxic as 
measured by Hyalella 
azteca 10 day bioassay 
and /or Chironomus 
dilutus (tentans) 10 day 
bioassay? 

If bioassays indicate 
toxicity, report the 
results, and close the RI 
phase, then proceed to 
evaluation of remedial 
alternatives. If not toxic, 
report and close the RI 
phase with conclusion 
that no further action is 
required to address 
ecological risk. 

Sediment toxicity is evaluated by survival and 
growth of in 10-day bioassays. Survival is 
measured by counting living (moving) organisms at 
the end of the 10-day test. Growth is measured by 
average dry weight (for Hyalella azteca) or ash-free 
dry weight (for Chironomus dilutus) of surviving 
organisms. 

Acceptable tests meet the following criteria in the 
controls: 

• Hyalella azteca Test Acceptability Criteria: 80% 
survival and measurable growth in the control 

• Chironomus dilutus Test Acceptability Criteria: 
70% survival and a mean ash-free dry weight of 
0.48 mg/organism in the control 

The survival and growth results from the Ore Pond 
sediment will be compared to those of the control 
or reference sediment to determine toxicity using 
statistical methods in accordance with USEPA 
Methods for Measuring the Toxicity and 
Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates, 
Second Edition, EPA 617 600/R-99/064, 
March 2000. If the data are normally distributed, 
then a t-Test will be performed to detect 
statistically significant (p = 0.05) differences 
between test sediments and the control sediment. If 
the data distribution is non-normal, then a 
Wilcoxon Two-Sample Test will be used to 
compare the group means. Shapiro-Wilk’s Test will 
be used to determine if the data are normally 
distributed, and the F-Test will be used to test for 
homogeneity of variance.  

Should the test results indicate a high degree of 
statistical strength due to low variability in the data 
or if the data is highly variable, an indication of 
biological significance of >20% difference from the 
control, is sufficient to indicate that a sample may 
have a substantial impact.  

Sediment from within 
the submerged 
portions of Ore 
Storage Pond. The 
pond is small (0.36 
acres). Because the 
pond has not been 
maintained, the pond 
has filled in 
significantly since it 
was originally 
constructed. The size 
of the pond changes 
seasonally and with 
rain events.  

Analytic approach is in 
accordance with USEPA 
Methods for Measuring the 
Toxicity and Bioaccumulation 
of Sediment-associated 
Contaminants with Freshwater 
Invertebrates, Second Edition, 
EPA 617 600/R-99/064, 
March 2000. 

All sampling and 
analysis will be 
performed in 
accordance with the 
procedures outlined in 
the UFP-QAPP and the 
Work Plan Addendum, 
Additional Sampling 
for CC RVAAP-79 DLA 
Ore Storage Sites 
Remedial Investigation, 
Ore Storage Pond 
Sub-Area, Former 
Ravenna Army 
Ammunition Plant, 
Portage and Trumbull 
Counties, Ohio. 

Collect six sediment samples across the pond. 
Prepare field composite samples that each 
contain portions from three of the 
six sediment samples) and perform the 
two bioassays: 

• Hyalella azteca 10 day bioassay and 

• Chironomus dilutus (tentans) 10 day 
bioassay 

Bioassays should follow USEPA Methods for 
Measuring the Toxicity and Bioaccumulation 
of Sediment-associated Contaminants with 
Freshwater Invertebrates, Second Edition, 
EPA 600/R-99/064, March 2000. Other 
appropriate organism(s) may be substituted 
for Chironomus dilutus (tentans) if needed. 
Refer to Section 3.0 for further details. 
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Table 3-2: Sampling Locations and Bioassays at Ore Storage Pond Sub-area CC RVAAP-79 DLA Ore Storage Sites 

Location ID Sample ID Depth Matrix Sample Type 10-Day Bioassay Notes 

079SD-410 

079SD-410-0001-SD 0-6 inches sediment Discrete N 

  

Western most end of 
north transect. 079SD-410-9001-SD 0-6 inches sediment Discrete FD 

079SD-410-0001-SD-MS/MSD 0-6 inches sediment Discrete MS/MSD 

079SD-411 079SD-411-0001-SD 0-6 inches sediment Discrete N Middle of north 
transect. 

079SD-412 079SD-412-0001-SD 0-6 inches sediment Discrete N Eastern most end of 
north transect. 

079SD-413 079SD-413-0001-SD 0-4 inches sediment Discrete N Western most end of 
south transect. 

079SD-414 079SD-414-0001-SD 0-6 inches sediment Discrete N Middle of south 
transect. 

079SD-415 079SD-415-0001-SD 0-6 inches sediment Discrete N Eastern most end of 
south transect 

079SD-416M 079SD-416M-0001-SD 0-6 inches sediment composite N 

Hyalella azteca 10-day 
bioassay and Chironomus 
dilutus (tentans) 10-day 
bioassay 

Composite sediment 
from SD-410, 
SD-412, and SD-414 

079SD-417M 079SD-417M-0001-SD 0-6 inches sediment composite N 

Hyalella azteca 10-day 
bioassay and Chironomus 
dilutus (tentans) 10-day 
bioassay  

Composite sediment 
from SD-411, 
SD-413, and SD-415 

Notes: 
FD = field duplicate 
MS/MSD = matrix spike/matrix spike duplicate  
N = normal sample 
SD = sediment 
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Figure 3-1: Sediment Sampling Locations at Ore Storage Pond Sub-area CC RVAAP-79 DLA Ore Storage Sites
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4. RESULTS AND DISCUSSION 

The Level II Screening ERA performed for the Ore Storage Pond sub-area in the RI Report 
(Parsons, 2020) concluded that arsenic was identified as a COPEC in the sediment for the 
Ore Storage Pond, and additional assessment of the sediment at the Ore Storage Pond was required 
to complete the characterization and ERA of this sub-area. No COPECs were identified for the 
surface water of the Ore Storage Pond. Field work was performed for additional sampling and 
bioassays as described in the Work Plan Addendum (Parsons, 2021). This section evaluates the 
additional samples and bioassays performed for the Ore Storage Pond sub-area. Six sediment 
samples were collected across the pond, and two bioassays were performed on composite samples 
consisting of portions from three of the six sediment samples: 

• Hyalella azteca 10 day bioassay, and 

• Chironomus tentans 10 day bioassay. 
Bioassays followed USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates, Second Edition, EPA 600/R-
99/064, March 2000 (USEPA, 2000).  
4.1 HYALELLA AZTECA 10-DAY BIOASSAYS 
Table 4-1 summarizes the results of the Hyalella azteca 10-day survival and growth test. Water 
quality measurements taken during the test are presented in Appendix B. The survival and growth 
of Hyalella azteca exposed to the site sediments were statistically compared to organisms exposed 
to the laboratory control. The results indicate that survival and growth of the organisms exposed 
to site sediments were not statistically different (p=0.05) from the laboratory control sample. The 
results of the Hyalella azteca 10-day bioassay indicate that sediment from composite samples 
079SD-416M-0001-SD and 079SD-417M-0001-SD do not show toxicity. 

Table 4-1: Results of Hyalella azteca 10-Day Toxicity Testing 

Sample Identification 10-Day Survival 
(percent) 

Mean Dry Weight as 
mg/Organism (±SD) Conclusion 

Laboratory Control 80 0.073 (±0.016) Control meets criteria of 80% 
survival and measurable growth 

079SD-416M-0001-SD 86 0.096 (±0.015) 
Survival and growth are not 
statistically different (p=0.05) 
from laboratory control 

079SD-417M-0001-SD 86 0.083 (±0.021) 
Survival and growth are not 
statistically different (p=0.05) 
from laboratory control 

4.2 CHIRONOMUS DILUTUS 10-DAY BIOASSAYS 
Table 4-2 summarizes the results of the Chironomus dilutus 10-day survival and growth test. Water 
quality measurements taken during the test are presented in Appendix B. The survival and growth 
of Chironomus dilutus exposed to the site sediments were statistically compared to organisms 
exposed to the laboratory control. The survival results indicated that the organisms exposed to the 
site sediments were statistically different (p=0.05) from the laboratory control sample for 
survivability. Although statistically different, the average survivability of Chironomus dilutus in 
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the two samples was 85.5 percent, compared to 100 percent survivability in the control. This 
is a 14.5% difference in survival rates relative to the control. Ohio EPA guidance 
(Ohio EPA-DERR, 2018) indicates that historically laboratory bioassays use a significant 
difference range of 10 - 20% as being of importance. The DQO in the Work Plan Addendum 
(Parsons, 2021) indicated that a difference between bioassay results in the samples and control of 
greater than 20 percent indicates a significant impact. Therefore, the survival rates in the samples, 
though statistically different from the control, were not sufficiently different to be an important or 
significant impact. Mean ash free dry weight indicated that growth in both of the sediment samples 
were not significantly different from the control. The results of the Chironomus dilutus 10-day 
bioassay indicate that sediment from composite samples 079SD-416M-0001-SD and 
079SD-417M-0001-SD do not show significant toxicity. 

Table 4-2: Results of Chironomus dilutus 10-Day Toxicity Testing 

Sample Identification 10-Day Survival 
(percent) 

Mean Ash Free Dry 
Weight as 

mg/Organism (±SD) 
Conclusion 

Laboratory Control 100 0.697 (±0.152) 

Control meets criteria of greater 
than 70% survival and a mean 
ash-free dry weight of at least 
0.48 mg/organism 

079SD-416M-0001-SD 93(a) 1.074 (±0.209) 

Survival rate is statistically 
different (p=0.05) from laboratory 
control. Growth is not statistically 
different from the control. 

079SD-417M-0001-SD 78(a) 1.221 (±0.267) 

Survival rate is statistically 
different (p=0.05) from laboratory 
control. Growth is not statistically 
different from the control. 

Notes: 
(a) Significantly different (p=0.05) from laboratory control. 
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5. SUMMARY AND CONCLUSIONS 

This RI addendum was conducted to determine the toxicity of the Ore Storage Pond sub-area and 
evaluate whether additional remedial actions are warranted. Samples used for decision making in 
this RI Addendum were collected by Parsons in April 2021. Samples were collected and analyzed 
according to the FWSAP (SAIC, 2011a) and the Final Ore Storage Pond Sub-area Work Plan 
Addendum (Parsons, 2021). The bioassays were conducted in accordance with USEPA toxicity 
and bioaccumulation guidance (USEPA, 2000).  
At the Ore Storage Pond sub-area, composite and discrete sampling methods were employed to 
investigate sediment. Six sediment samples were collected across the pond, and two bioassays 
were performed on composite samples consisting of portions from three of the six sediment 
samples: 

• Hyalella azteca 10 day bioassay, and 

• Chironomus tentans 10 day bioassay. 
Bioassays followed USEPA Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates, Second Edition, EPA 600/R-
99/064, March 2000. 
The results of the Hyalella azteca and Chironomus dilutus 10-day bioassays indicate that sediment 
from composite samples 079SD-416M-0001-SD and 079SD-417M-0001-SD do not show 
significant toxicity to the ecological receptors.  
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6. RECOMMENDATIONS 

Based on the summary and conclusions of this RI Addendum, No Further Action is recommended 
to address ecological risk in sediment in the Ore Storage Pond sub-area at CC RVAAP-79 DLA 
Ore Storage Sites.  
Because the additional data for the Ore Storage Pond sediments collected for this RI Addendum 
has concentrations of arsenic that are greater than those used to estimate risks to Human Health 
Receptors in the CC RVAAP-79 RI, these potential risks need to be reassessed considering the 
new sediment and pond data. Since the CC RVAAP-79 RI has been finalized, the Army will revise 
the Draft CC RVAAP-79 FS to include a reassessment of potential human health risks for current 
and future receptors of the Ore Storage Pond that includes the new data collected for this RI 
Addendum. The revised HHRA will be incorporated into the Risk Management Portion of the 
CC RVAAP-79 FS. 
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DAILY ACTIVITY REPORT 

x:\project files - ravenna\08 field\field notes\20210420\cjag daily activity report 4-20-2021.docx 

Sensitive 

Project No: 640030.0005.110051 Day: Tuesday Date: 4-20-2021 
W912QR-12-D-0002, TO 0003 Report No:  
Project Title:  Camp James A Garfield OH – Sediment Sampling at CC RVAAP-79 Ore Pond 

 

 

HEALTH AND SAFETY TASKS PERFORMED/PPE: Level D 
 
 
EQUIPMENT ON SITE:  Canoe, sediment sampler, water meter, Trimble GPS 
 
 
QUALITY CONTROL ACTIVITIES (Including Field Calibrations, may include attachment): None 
 
 
SITE WORK COMPETED  
Collected Ore Storage Pond Sediment samples 
Completed wetland delineation of Ore Storage Pond 
Completed Waste Inspection 
 
 
PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:  none 
 
 
NOTES/INSTRUCTIONS GIVEN BY GOVERNMENT PERSONNEL:  none 
 
 
PROPOSED SCOPE OF WORK FOR TOMORROW: no work tomorrow.  Waste inspection in May 2021. 
 
 
 
 
 
Date: 4-20-2021 Joe Peterlin 

 

Work Area Shift Hours Worked: Weather: Coudy 
  

DAY 
From: To: Temp   45 degrees  
08:00 3:30pm Rain/Snow; none  

Contractor Manpower Number of 
Workers 

Total Onsite 
Hours 

Major Equipment Number 
on Site 

Total 
Hours 

PARSONS 3     
Joe Peterlin  7.5 Hand tools   
Paul Zahrte  7.5 Canoe   
Karen Fields  7.5    
      
Contractors      
None      
      
      
      
Visitors 1     
Kevin Sedlak (8:00-9:00 AM)  1    
      
      
      







DAILY ACTIVITY REPORT 

\\coden10fs01\prjdata$\es\remed\ravenna\cc-79 ri addendum ore pond\appendix a field forms\2021-04-27_c-jag daily activity report.docx 

Project No: 640030.0005.110051 Day: Tuesday Date: 4-27-2021 
W912QR-12-D-0002, TO 0003 Report No:  
Project Title:  Camp Garfield(Ravenna) OH – replace manhole and pad for 069MW-008 

 

 

HEALTH AND SAFETY TASKS PERFORMED/PPE: Level D 
 
 
EQUIPMENT ON SITE:  Trimble GPS 
 
 
QUALITY CONTROL ACTIVITIES (Including Field Calibrations, may include attachment): None 
 
 
SITE WORK COMPETED  
Recorded wetland delineation GPS coordinates. 
 
PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:  none 
 
 
NOTES/INSTRUCTIONS GIVEN BY GOVERNMENT PERSONNEL:  none 
 
 
PROPOSED SCOPE OF WORK FOR TOMORROW: Waste inspection in May 2021. 
 
 
 
 
 
Date: 4-27-2021 Joe Peterlin 

 

Work Area Shift Hours Worked: Weather: Clear 
  

DAY 
From: To: Temp   75 degrees  
08:30 3:00pm Rain/Snow; none  

Contractor Manpower Number of 
Workers 

Total Onsite 
Hours 

Major Equipment Number 
on Site 

Total 
Hours 

PARSONS 1     
Joe Peterlin  6.5    
      
      
      
Contractors      
None      
      
      
      
Visitors      
      
      
      
      

Sensitive 
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SAFETY FORMS 
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RESULTS OF TOXICITY TESTING 
WITH Hyalella azteca and Chironomus dilutus 

ON SEDIMENT SAMPLES FROM 
PARSONS PROJECT NUMBER 640030.110051 

RAVENNA, OHIO 

Prepared for: 

Parsons 
3606 Park 42 Drive, Box 13 

Sharonville, Ohio 45241 

Prepared by: 

EA Engineering, Science, and Technology, Inc., PBC 
231 Schilling Circle 

Hunt Valley, Maryland 21031 
For questions, please contact Michael Chanov 

ph: 410-584-7000 

Results relate only to the items tested or to the samples as received by the laboratory. 

This report shall not be reproduced, except in full, without written approval of 

EA Engineering, Science, and Technology, Inc., PBC 

This report contains 18 pages plus 4 attachments. 

24 May 2021 
Date 

Laboratory Director 
Michael K. Chanov II 

EA Project Number 70019.TOX EA Report Number 8561 

  



    

 

 

 

 

    

      

  

  

 

 

  

 

1. INTRODUCTION 

EA Engineering, Science, and Technology performed toxicity testing on sediment samples for 

Parsons Project Number 640030.110051, Ravenna, Ohio. The objective of the testing was to 

evaluate the toxicity of two site sediment samples as compared to control sediment. The testing 

program consisted of: 1) a 10-day survival and growth toxicity test using the freshwater midge 

Chironomus dilutus (formerly tentans); 2) a 10-day survival and growth toxicity test using the 

freshwater amphipod Hyalella azteca. 
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2. METHODS AND MATERIALS 

2.1 SAMPLE DESCRIPTIONS 

Two sediment samples were collected for the project by Parsons personnel.  The samples were 

packed on wet ice and transported to EA’s Ecotoxicology Laboratory in Hunt Valley, Maryland. 

Upon receipt at EA, the samples were visually inspected, compared against the chain-of-custody 

record, and assigned EA laboratory accession numbers.  Copies of the chain-of-custody records 

are included in Attachment I.  Table 1 summarizes the collection and receipt data for the site 

sediments. When not being processed for testing, the samples were stored in the dark at 4C. 

2.2 CONTROL SEDIMENT 

The control sediment used in the toxicity tests was a natural sediment from Pretty Boy Reservoir, 

Maryland which has been routinely utilized in freshwater sediment toxicity testing. 

2.3 LABORATORY WATER 

Dechlorinated tap water was used as the overlying water for the sediment exposures. The source 

of the water was the City of Baltimore municipal water system. Upon entering the laboratory, 

the water passed through a high-capacity, activated-carbon filtration system to remove any 

possible contaminants such as chlorine and trace organic compounds. This water source has 

proven safe for aquatic organism toxicity testing at EA as evidenced by maintenance of the 

multigeneration Hyalella azteca, Lumbriculus variegatus and fathead minnow cultures with no 

evident loss of fecundity. Additionally, this water has been routinely utilized in freshwater 

sediment toxicity testing, which have met test acceptability criteria. 

2.4 TEST ORGANISMS 

The midges (Chironomus dilutus) lot were obtained from Aquatic Research Organisms 

(Hampton, New Hampshire). Upon receipt at EA, the organisms were gradually acclimated to 

laboratory water at 23C. Second instar larvae were used in the toxicity testing. 
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The amphipods (Hyalella azteca) were obtained from Aquatic Research Organisms (Hampton, 

New Hampshire). Organisms were 8 days old for testing and were gradually acclimated to the 

testing temperature of 23°C during the holding period. 

2.5 TOXICITY TEST OPERATIONS AND PERFORMANCE 

Toxicity test methodologies utilized in this study followed EA’s standard toxicity testing 

protocols (EA 2018), and comply with current NELAC standards where applicable. 

2.5.1     Chironomus dilutus  10-Day Toxicity Tests    

Toxicity testing was conducted in accordance with US EPA guidance (US EPA 2000), and test 

methodologies followed EA’s standard toxicity testing protocol CT-AC-06 (EA 2018). 

The test chambers used in the C. dilutus 10-day survival and growth toxicity test were 300-ml 

lipless glass beakers, each containing 100 ml of sediment and 175 ml of overlying water. The 

tests were performed with eight replicates per sediment.  The sediments and overlying water 

were added to the chambers approximately 24 hours prior to introduction of the test organisms.  

The beakers were left undisturbed overnight to allow any suspended sediment particles in the 

water column to settle. The introduction of the test organisms to the test chambers marked the 

initiation of the toxicity tests. Ten organisms were randomly introduced into each replicate 

beaker for a total of 80 organisms per sediment.  The test chambers were placed in a water bath 

to maintain temperatures at a target range of 231C, with a 16-hour light/8-hour dark 

photoperiod. The C. dilutus were fed 1.5 ml per replicate of a 4 g/L slurry of Tetramin flake 

food daily. 

The overlying water in the exposure chambers was renewed a minimum of twice daily using a 

water delivery system (Zumwalt et al. 1994). Fresh overlying water was slowly added to each 

replicate, displacing the water already in the beaker to flow out through a notch cut into the top 

of the beaker. The notch was sealed with fine mesh screen to prevent loss of organisms during 

the renewal process. 

page 4 EA Report Number 8561 



    

 

  

  

   

 

   

  

    

     

 

 

       

 

 

 

  

   

  

  

 

  

 

 

     

    

   

  

  

 

 

For the midge toxicity testing, water quality parameters of temperature, pH, dissolved oxygen, 

and conductivity were recorded daily on the overlying water in one replicate of each sediment.  

Composite samples of the overlying water of each sediment were also analyzed for alkalinity, 

hardness, conductivity and ammonia at test initiation and termination.  

At the end of the 10-day exposure period, the surviving organisms from each replicate were 

retrieved from the sediment.  The number of surviving organisms from each replicate was 

recorded. The surviving C. dilutus from each replicate were then placed in a dried, pre-weighed 

ceramic crucible and placed in a drying oven at 100C for a minimum of 24 hours. The crucibles 

were then removed from the oven, placed in a desiccator to cool, and weighed.  The dry weight 

of the surviving organisms in each replicate was determined by subtracting the weight of the 

crucible from the weight of the crucible plus dried organisms. The mean dry weight per 

organism was obtained by dividing the total organism dry weight per replicate by the number of 

surviving organisms per replicate.  

The ash-free dry weight was determined for the C. dilutus by placing the crucibles with oven-

dried organisms in a muffle furnace at 550C for two hours, then weighing the crucibles with 

organisms following an appropriate cooling period.  For each replicate, the weight of the crucible 

with furnace-dried organisms was subtracted from the weight of the crucible with oven-dried 

organisms, yielding a total organism ash-free dry weight.  A mean ash-free dry weight per 

organism was obtained by dividing the total organism ash-free dry weight per replicate by the 

number of surviving organisms per replicate. 

The survival and growth results of the C. dilutus toxicity tests were statistically analyzed 

according to US EPA guidance (US EPA 2000) to determine if any of the site sediments were 

significantly different (p=0.05) from the control sediment. If the data were normally distributed, 

then a t-Test was performed to detect statistically significant differences between test sediments 

and the control sediment.  If the data distribution was non-normal, then a Wilcoxon Two-Sample 

Test was used to compare the group means.  Shapiro-Wilk’s Test was used to determine if the 

data were normally distributed, and the F-Test was used to test for homogeneity of variance. 
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Tables, 2 and 3 present the test results and water quality, respectively, for the C. dilutus toxicity 

testing. Copies of the original data sheets and statistical analyses from the sediment toxicity 

testing are included in Attachment II for C. dilutus. 

2.5.2     Hyalella azteca  10-Day Toxicity Tests    

Toxicity testing was conducted in accordance with US EPA guidance (US EPA 2000), and test 

methodologies followed EA’s standard toxicity testing protocol HA-AC-06 (EA 2018). 

The test chambers used in the H. azteca 10-day survival and growth toxicity test were 300-ml 

lipless glass beakers, each containing 100 ml of sediment and 175 ml of overlying water (lab 

water).  The tests were performed with eight replicates per sediment.  The sediments and 

overlying water were added to the chambers approximately 24 hours prior to introduction of the 

test organisms. The beakers were left undisturbed overnight to allow any suspended sediment 

particles in the water column to settle. The introduction of the test organisms to the test chambers 

marked the initiation of the toxicity tests. Ten organisms were randomly introduced into each 

replicate beaker for a total of 80 organisms per sediment.  The test chambers were placed in a 

water bath to maintain temperatures at a target range of 231C, with a 16-hour light/8-hour dark 

photoperiod.  

The H. azteca were fed 1.0 ml per replicate of YCT (a suspension of yeast, ground cereal leaves, 

and trout chow) daily. The overlying water in the exposure chambers was renewed a minimum 

of twice daily using a water delivery system (Zumwalt et al. 1994). Fresh overlying water was 

slowly added to each replicate, displacing the water already in the beaker to flow out through a 

notch cut into the top of the beaker.  The notch was sealed with fine mesh screen to prevent loss 

of organisms during the renewal process. 

For the amphipod toxicity testing, water quality parameters of temperature, pH, dissolved 

oxygen, and conductivity were recorded daily on the overlying water in one replicate of each 

sediment.  Composite samples of the overlying water of each sediment were also analyzed for 

alkalinity, hardness, conductivity and ammonia at test initiation and termination.  
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At the end of the 10-day (H. azteca) exposure period, the surviving organisms from each 

replicate were retrieved from the sediment. The number of surviving organisms from each 

replicate was recorded. The surviving H. azteca from each replicate were then placed in a dried, 

pre-weighed aluminum pan, and placed in a drying oven at 100C for 24 hours.  The pans were 

then removed from the oven, placed in a desiccator to cool, and weighed. The dry weight of the 

surviving organisms in each replicate was determined by subtracting the weight of the empty pan 

from the weight of the pan plus dried organisms.  The mean dry weight per organism was 

obtained by dividing the total organism dry weight per replicate by the number of surviving 

organisms per replicate.  

The survival and growth results of the H. azteca toxicity tests were statistically analyzed 

according to US EPA guidance (2000) to determine if any of the site sediments were 

significantly different (p=0.05) from the control sediment. If the data were normally distributed, 

then a t-Test was performed to detect statistically significant differences between test sediments 

and the control sediment.  If the data distribution was non-normal, then a Wilcoxon Two-Sample 

Test was used to compare the group means.  Shapiro-Wilk’s Test was used to determine if the 

data were normally distributed, and the F-Test was used to test for homogeneity of variance. 

Table 4 summarizes the results of the H. azteca test and Table 5 provides a summary of the water 

quality measurements recorded during the H. azteca toxicity testing. Copies of the original data 

sheets and statistical analyses from the sediment toxicity testing are included in Attachment III 

for H. azteca. 

2.6 REFERENCE TOXICANT TESTS 

In conformance with EA’s quality assurance/quality control program, reference toxicant tests 

were performed on C. dilutus and H. azteca. The C. dilutus were exposed to sodium dodecyl 

sulfate (SDS) to determine the 48-hour LC50. The H. azteca were exposed to the reference 

toxicant copper sulfate (CuSO4) in a graded concentration series to determine the 96-hour 

median lethal concentration (LC50). The results of the reference toxicant tests were compared to 

EA’s established control chart limits according to US EPA methodology (US EPA 2002).  

Reference toxicant test data are presented in Table 6. 
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2.7 ARCHIVES 

Original data sheets, records, memoranda, notes, and computer printouts are archived at EA’s 

Office in Hunt Valley, Maryland. These data will be retained for a period of 5 years unless a 

longer period of time is requested. 

page 8 EA Report Number 8561 



     

  

 

   

 

      

  

    

          

     

     

    

 

 

     

 

   

        

        

 

  

 

  

   

3. RESULTS AND DISCUSSION 

3.1 Chironomus dilutus SEDIMENT TOXICITY TEST 

Table 2 summarizes the results of the C. dilutus 10-day survival and growth test. Water quality 

measurements taken during the test are presented in Table 3. The survival and growth of C. 

dilutus exposed to the site sediments were statistically compared to organisms exposed to the 

laboratory control. The survival results indicated that the organisms exposed to the site 

sediments were statistically different (p=0.05) from the laboratory control sample. Mean ash 

free dry weight indicated that neither of the sediment samples were significantly different from 

the control. 

3.2  Hyalella azteca  SEDIMENT TOXICITY TEST  

Table 4 summarizes the results of the H. azteca 10-day survival and growth test. Water quality 

measurements taken during the test are presented in Table 5. The survival and growth of H. 

azteca exposed to the site sediments were statistically compared to organisms exposed to the 

laboratory control. The results indicated that for survival and growth the organisms exposed to 

site sediments were not statistically different (p=0.05) from the laboratory control sample. 

3.3 REFERENCE TOXICANT TESTS 

The results of the reference toxicant tests are summarized in Table 6. All of the reference 

toxicant test results fell within the established laboratory control chart limits. 
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TABLE 1 SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR 
SEDIMENT SAMPLES - PARSONS PROJECT NUMBER 640030.110051 

Sample 

Identification 

EA Accession 

Number 

Sample 

Date 

Receipt 

Time and Date 

Receipt 

Temperature 

(oC) 

079SD-417M-0001-SD AT1-223 1315, 4/20/2021 1200, 4/21/2021 2.3 
079SD-416M-0001-SD AT1-224 1300, 4/20/2021 1200, 4/21/2021 1.4 
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TABLE 2 RESULTS OF Chironomus dilutus 10-DAY TOXICITY TESTING 

EA Test Number: TN-21-239 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession 

Number 

10-Day Survival 

(percent) 

Mean Ash Free Dry Weight 

as mg/Organism (SD) 

Laboratory Control AT0-593 100 0.697 (±0.152) 
079SD-417M-0001-SD AT1-223 78(a) 1.221 (±0.267) 
079SD-416M-0001-SD AT1-224 93(a) 1.074 (±0.209) 

(a) Significantly different (p=0.05) from laboratory control. 
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TABLE 3 WATER QUALITY PARAMETERS MEASURED DURING Chironomus dilutus 10-DAY 
TOXICITY TESTING 

EA Test Number: TN-21-239 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession Temperature pH Dissolved Oxygen Conductivity 

(oC)Number (su) (mg/L) (µs/cm) 

MIN MAX MIN MAX MIN MAX MIN MAX 

Laboratory Control AT0-593 22.0 24.0 7.4 8.2 5.3 8.6 361 404 
079SD-417M-0001-SD AT1-223 22.0 23.9 7.3 8.1 5.0 8.0 365 389 
079SD-416M-0001-SD AT1-224 22.0 23.8 7.3 8.1 4.5 7.8 365 391 
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TABLE 3 CONTINUED 

EA Test Number: TN-21-239 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession Alkalinity Hardness Conductivity Ammonia 

Number (mg/L) (mg/L) (µs/cm) (mg/L) 

Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 

Laboratory Control AT0-593 44 46 96 92 387 377 <0.1 1.6 
079SD-417M-0001-SD AT1-223 34 50 76 84 348 376 1.6 1.4 
079SD-416M-0001-SD AT1-224 42 52 84 84 372 372 1.7 1.5 
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TABLE 4 RESULTS OF Hyalella azteca 10-DAY TOXICITY TESTING 

EA Test Number: TN-21-240 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession 

Number 

10-Day Survival 

(percent) 

Mean Dry Weight as 

mg/Organism (SD) 

Laboratory Control AT0-593 80 0.073 (±0.016) 
079SD-417M-0001-SD AT1-223 86 0.083 (±0.021) 
079SD-416M-0001-SD AT1-224 86 0.096 (±0.015) 
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TABLE 5 WATER QUALITY PARAMETERS MEASURED DURING Hyalella azteca 10-DAY 
TOXICITY TESTING 

EA Test Number: TN-21-240 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession Temperature pH Dissolved Oxygen Conductivity 

Number (oC) (su) (mg/L) (µs/cm) 

MIN MAX MIN MAX MIN MAX MIN MAX 

Laboratory Control AT0-593 22.0 23.5 7.4 8.2 6.3 8.6 361 401 
079SD-417M-0001-SD AT1-223 22.0 23.7 7.4 8.1 6.3 7.9 357 399 
079SD-416M-0001-SD AT1-224 22.0 23.8 7.4 8.1 6.5 7.6 361 391 
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TABLE 5 CONTINUED 

EA Test Number: TN-21-240 
Test Initiation: 23 April 2021 
Test Termination: 3 May 2021 

Sample Identification EA Accession Alkalinity Hardness Conductivity Ammonia 

Number (mg/L) (mg/L) (µs/cm) (mg/L) 

Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 

Laboratory Control AT0-593 44 40 96 92 387 372 <0.1 <0.1 
079SD-417M-0001-SD AT1-223 34 46 76 84 348 379 1.6 0.4 
079SD-416M-0001-SD AT1-224 42 48 84 84 372 366 1.7 0.6 
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TABLE 6 RESULTS OF REFERENCE TOXICANT TESTING 

Test Species 

Chironomus dilutus 

(midge) 

Hyalella azteca 

(amphipod) 

Reference Toxicant 

Sodium dodecyl 
sulfate (SDS) 

Copper sulfate 
(CuSO4) 

EA Test Number 

RT-21-062 

RT-21-061 

Test Result 

48-Hour LC50: 59 mg/L SDS 

96-Hour LC50: 143 g/L Cu 

Acceptable 
Control Chart Limits 

16 – 80 mg/L SDS 

0.3 – 310 g/L Cu 
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1. Photograph of Ore Storage Pond, facing east, setting up northern transect. 
 
 
 

 
 

2. Photograph of Ore Storage Pond, facing north from southern end of pond. 
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3. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-410. 
 
 

 
 

4. Photograph of depth of sediment at sampling location 079SD-410 located on the West end of the 
North Transect 
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5. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-411. 
 
 

 
 

6. Photograph of depth of sediment at sampling location 079SD-411 located from the middle of the 
North Transect 
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7. Photograph of Ore Storage Pond, facing northwest, view of the northern portion of the pond from 
shore near sediment sampling location 079SD-412 

 

 
 

8. Photograph of Ore Storage Pond, facing southwest, view of the southern portion of the pond from 
shore near sediment sampling location 079SD-412. 



  Appendix C Site Photographs 
Remedial Investigation Addendum 

CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond Sub-Area 

Page 6 of 13 
 

 

 
 

9. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-412. 
 
 

 
 

10. Photograph of Depth of sediment at sampling location 079SD-412 located on the East end of the 
North Transect 
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11. Photograph of hand corer used to collect sediment sample from sampling location 079SD-112. 

 
 

 
 

12. Photograph of sediment sample from sampling location 079SD-412 located on the East end of the 
North Transect 
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13. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-413. 
 

 
 

14. Photograph of Depth of sediment at sampling location 079SD-413 located on the West end of the 
South Transect 
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15. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-414. 
 
 

 
16. Photograph of Depth of sediment at sampling location 079SD-414 located in the middle of the 

South Transect 
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17. Photograph of Ore Storage Pond, facing east, sampling at location 079SD-415. 
 
 

 
18. Photograph of Depth of sediment at sampling location 079SD-415 located on the East end of the 

South Transect 
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19. Photograph of filling sample jars with collected sediment. 
 
 

 
 

20. Photograph of wetland delineation 
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21. Photograph of Ore Storage Pond, soil test pit TP-1. 
 
 
 
 

 
 

22. Photograph of Ore Storage Pond, soil test pit TP-2. 
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23. Photograph of Ore Storage Pond, soil test pit TP-3. 
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NATIONAL GUARD BUREAU 
111 SOUTH GEORGE MASON DRIVE 

ARLINGTON VA  22204-1373 

March 26, 2021 
 
Ohio Environmental Protection Agency 
DERR-NEDO 
Attn:  Mr. Ed D’Amato 
2110 East Aurora Road 
Twinsburg, OH   44087-1924 
 
Subject:  Notification of Field Work, Ravenna Army Ammunition Plant (RVAAP) Restoration 

Program, Portage/Trumbull Counties, Additional Sampling for CC RVAAP-79 Defense 
Logistics Agency (DLA) Ore Storage Sites Remedial Investigation, Ore Storage Pond Sub-
Area, Ohio EPA ID # 267-000859-258  

 
Dear Mr. D’Amato: 

 
In accordance with the Director’s Final Findings and Orders, Section XIII, #28, for the RVAAP 

Restoration Program, the Army National Guard (ARNG) is providing notification of field activities at Camp 
James A. Garfield / former RVAAP 15 days prior to the scheduled start date. Parsons will be conducting 
sediment sampling at Ore Storage Pond sub-area within CC RVAAP-79 DLA Ore Storage Sites during the 
week of 19 April 2021 (anticipate two days of sampling, 20 through 21 April 2021). 

 
For additional information on the field activities, please refer to the Final Work Plan Addendum 

Additional Sampling for CC RVAAP-79 DLA Ore Storage Sites Remedial Investigation, Ore Storage Pond 
Sub-Area, RVAAP Restoration Program, Portage and Trumbull Counties, Ohio submitted to Ohio EPA on 
23 March 2021.  

 
Please contact the undersigned at (614) 336-6000 Ex 2053 or kevin.m.sedlak.ctr@mail.mil if there 

are issues or concerns with this submission. 
 
       Sincerely, 
 
 
       Kevin Sedlak 

RVAAP Restoration Program Manager 
        
cc:  Bob Princic, Ohio EPA, DERR-NEDO  

Tom Schneider, Ohio EPA, SWDO 
Natalie Oryshkewych, Ohio EPA, DERR-NEDO  
Megan Oravec, Ohio EPA, DERR-NEDO  
Mark Leeper, ARNG 
Katie Tait, OHARNG, CJAG 
Steven Kvaal, USACE Louisville  
Kevin Mieczkowski, USACE Louisville 
Jennifer Tierney, Vista Sciences  
Edward Heyse, Parsons 

SEDLAK.KEVIN.MICH
AEL.1254440171

Digitally signed by 
SEDLAK.KEVIN.MICHAEL.1254440171 
Date: 2021.03.26 09:05:16 -04'00'
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NATIONAL GUARD BUREAU 
111 SOUTH GEORGE MASON DRIVE 

ARLINGTON VA 22204-1373 

August 25, 2021 

Ohio Environmental Protection Agency 
DERR-NEDO 
Attn: Edward J. D�Amato 
2110 East Aurora Road 
Twinsburg, OH 44087-1924 

Subject: Former Ravenna Army Ammunition Plant (RVAAP) Restoration Program 
Draft RI Addendum/ Draft Feasibility Study, CC RVAAP-79 DLA Ore Storage 
Sites, Ore Storage Pond Sub-Area Portage/Trumbull Counties, Ohio EPA ID # 
267-000859-211 

Dear Mr. D�Amato: 

The Army appreciates the recent opportunity during the August 20, 2021 Conference Call to 
discuss the Ohio EPA�s concerns regarding the Draft Remedial Investigation (RI) Addendum for 
the CC RVAAP-79 DLA Ore Storage Sites, Ore Storage Pond Sub-Area. Additionally, Ohio 
EPA expressed concern that new sediment data from the Ore Storage Pond collected for the 
bioassays may impact the conclusions of the Human Health Risk Assessment for the Ore 
Storage Pond in the Final 2020 RI (approved December 17, 2020). 

The Army proposes the following approach to continue to make progress on this Area of 
Concern (AOC) while providing a process to address the Ohio EPA�s concerns that were 
provided for discussion on August 20, 2021. The Army plans to address all the concerns 
provided by the Ohio EPA, in the proposed following approach. 

1.) CC RVAAP-79 RI Addendum for Ore Storage Pond 
Ohio EPA should stop review of the Draft CC RVAAP-79 RI Addendum. 
Army will revise the RI Addendum as follows: 

1.) The findings will be revised to state that the �No Further Action� determination 
only applies for ecological receptors and that no further remedial actions are 
warranted to address ecological risk. 
2.) A statement, where appropriate, will be added to state: 
�Because the additional data for the Ore Storage Pond sediments collected for 
this RI Addendum, has concentrations of arsenic that are greater than those 
used to estimate risks to Human Health Receptors in the CC RVAAP-79 RI, 
these potential risks need to be reassessed considering the new sediment and 
pond data. Since the CC RVAAP-79 RI has been finalized, the Army will revise 
the Draft CC RVAAP-79 Feasibility (FS) to include a reassessment of potential 
human health risks for current and future receptors of the Ore Storage Pond that 
includes the new data collected for this RI Addendum. The revised HHRA will be 
incorporated into the Risk Management Portion of the CC RVAAP-79 FS.� 

2.) CC RVAAP-79 RI (approved December 17, 2020) 
� No change proposed. 
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3.) CC RVAAP-79 FS (draft and under review by the Ohio EPA) 
Ohio EPA should stop review of this Draft document. 
Army will revise the FS to include a revised Baseline Human Health Risk Assessment for 
the Ore Storage Pond using all available data (previously and newly collected for CC 
RVAAP-79 RI Addendum). 
Army will revise the FS to address the applicable Ohio EPA�s comments provided on 
August 20, 2021. 
Army will redevelop Alternatives. 
Army will resubmit revised Draft FS. 

If this approach is acceptable, please provide a notif ication of agreement and the Army will 
proceed as proposed. Please contact the undersigned at kevin.m.sedlak.ctr@mail.mil or (614) 
336-6000 ext 2053 if there are concerns or if you would like to discuss the proposed approach. 

Sincerely, 

Kevin Sedlak 
RVAAP Restoration Program Manager 
Army National Guard Directorate 

cc: Tom Schneider, Ohio EPA, SWDO 
Bob Princic, Ohio EPA, DERR-NEDO 
Megan Oravec, Ohio EPA, DERR-NEDO 
Mark Leeper, ARNG 
Katie Tait, OHARNG, Camp James A. Garfield 
Steve Kvaal, USACE Louisville 
Angela Schmidt, USACE Louisville 
Chenega Tri-Services, LLC 
Patrick Ryan, Leidos 
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