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1. Introduction 

ARCADIS U.S, Inc. (ARCADIS) has been retained by the United States Army 

Environmental Command (USAEC) to perform Installation Restoration Program (IRP) 

activities at the Radford Army Ammunition Plant (RFAAP).  The RFAAP facility is 

located in Montgomery and Pulaski Counties in southwestern Virginia and consists of 

two noncontiguous units: the New River Unit (NRU) and the Main Manufacturing Area 

(MMA).  The RFAAP-MMA is located approximately 5 miles northeast of the City of 

Radford, Virginia.  The RFAAP-NRU is located about six miles southwest of the 

RFAAP-MMA, near the town of Dublin, Virginia.  IRP activities for both the RFAAP-

MMA and the RFAAP-NRU are being conducted as part of a Performance Based 

Contract awarded to ARCADIS under contract W91ZLK-05-D-0015: Task 0002. The 

RFAAP-NRU is managed under the Comprehensive Environmental Response and 

Compensation Liability Act (CERCLA). 

This site-specific Remedial Action Work Plan (RAWP) has been prepared to outline the 

scope of work for the remedial activities that will be conducted at the Western Burning 

Ground (WBG).   

As presented in the Feasibility Study (FS) Report (ARCADIS, 2010b) and the 

Proposed Plan (RFAAP, 2010) for RFAAP-NRU, sediment excavation and off-site 

disposal has been recommended as the response action for the WBG.   

This Work Plan incorporates by reference applicable sections of the Master Work Plan 

(MWP) (URS, 2003) and Standard Operating Procedures (SOPs).  The general health 

and safety requirements for fieldwork at the RFAAP-NRU are included in the Final 

Health and Safety Plan Addendum (HSPA) (ARCADIS, 2008a)..  Updates to the HSPA 

are provided in Appendix A. The Quality Assurance Plan Addendum (QAPA) 

(ARCADIS, 2008b) for the MWP, has been attached as Appendix B. 

1.1 Purpose and Scope 

The purpose of the RAWP is to define the scope for the remedial activities that will be 

performed at the site.  This RAWP provides a detailed description of the design and 

specifications for the selected WBG at RFAAP-NRU, including: 

• Excavation of sediment at the WBG to meet residential level cleanup goals. 

• Transportation and disposal of the sediment from the WBG to an appropriately 

licensed off-site disposal facility. 
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• Restoration of the site as necessary.  

In addition to the technical details for the physical removal action, this RAWP also 

discusses the administrative activities required to complete the work such as 

construction management, quality assurance, and health and safety.      

1.2 Report Organization 

This report includes the following sections:   

• Section 2, RFAAP-NRU Facility Background, provides a physical location, 

historical description of the Site, and a summary of previous investigations;   

• Section 3, Remedial Action Objectives and Cleanup Levels, presents the overall 

objectives and site cleanup levels that will guide the remedial activities;   

• Section 4, Remedial Construction Activities, discusses the full scope of activities 

that will be completed during implementation of the remedial action, including: Site 

preparation, sediment excavation, transportation and disposal of removed 

sediment, Site restoration, and other Site activities;  

• Section 5, Construction Quality Assurance, outlines the quality assurance activities 

that will be performed during implementation of the remedial actions; 

• Section 6, Health and Safety, describes the health and safety procedures 

developed for the Site; 

• Section 7, Reporting and Schedule, outlines the Remedial Action Completion 

Report that will be prepared upon completion of the Remedial Action and an 

anticipated schedule of the remedial activities; and 

• Section 8, References, lists all documents referenced in this report. 

2. RFAAP-NRU Facility Background 

This section provides a brief summary of the site background information, including a 

history of the site investigations and risk assessments completed at the WBG.  The 

information presented in this section is discussed in much greater detail within the 
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Remedial Investigation (RI) Report (ARCADIS, 2010a) and FS Report (ARCADIS, 

2010b) for RFAAP-NRU.    

2.1 Facility Location and History 

The RFAAP-NRU facility is located in the mountains of southwestern Virginia in the 

Great Valley subprovince of the Valley and Ridge Physiographic Province.  The 

RFAAP-NRU encompasses approximately 3,000 acres of Pulaski County, Virginia, 

near the town of Dublin.  Active manufacturing operations at the facility ended in 1945, 

at the completion of World War II.  The RFAAP-NRU currently serves as a storage 

facility for operations at the MMA.  The storage facilities consist of magazine type 

buildings that are primarily located throughout the eastern portion of the RFAAP-NRU.  

Paved surface roads run throughout the facility to provide access to the storage 

magazines and areas utilized during historical operations at the site.   

Despite the historical manufacturing operations that took place at the RFAAP-NRU, 

and its current use as a storage facility for the MMA, the majority of the land area 

consists of undeveloped grasslands, heavily forested areas, and agricultural tracts.  A 

portion of the property has recently been converted for use as a military cemetery.  The 

WBG is located in the western half of the RFAAP-NRU facility.    

The WBG is a former burning ground located in the southwestern portion of the 

RFAAP-NRU, south of the Igniter Assembly Area.  The WBG was used as a burning 

ground to decontaminate explosives contaminated material and to dispose of excess 

and off-specification explosives/energetics.  The main burn area was approximately 

170 feet (ft) long by 100 ft wide and is surrounded on three sides by an approximately 

4 ft high earthen berm.  A dirt road runs parallel to the open side of the former burn 

area, leading north to Alger Road, and south to the top of a steep slope above an 

unnamed pond.  The dirt road was reportedly constructed on top of an ashy layer of 

material extending from the burning ground at the time of the pond construction.  The 

site is surrounded with wooded areas, and is no longer active.   A site map depicting an 

aerial photograph of the WBG site and a primary site access route is presented as 

Figure 1.  

Surface water runoff from the former burn area is expected to flow to the southwest 

based on site topography.  A small, unlined drainage ditch captures some runoff, 

channeling flow to the northwest before intersecting a second ditch that drains into the 

pond.  The unnamed pond, which is approximately 3.6 acres in size, was constructed 

south of the WBG during the early 1990s.  The pond is fed by Wiggins Spring, a 

natural spring located at the head (i.e., northwest corner) of the pond.  The pond also 
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collects surface water drainage from the surrounding area.  The pond drains under an 

earthen dam via a constant level drain on the southeastern side of the pond.  The 

effluent flows into a tributary of the unnamed creek that flows through the southwest 

portion of the RFAAP-NRU. 

With the exception of the storage magazines and a few maintenance/support buildings, 

very few active structures remain at the RFAAP-NRU.   There are no buildings located 

at the WBG. 

2.2 Nature and Extent of Contamination 

Multiple phases of environmental investigations were performed at WBG between 

1997 and 2010 and were presented in detail in the RI Report for RFAAP-NRU 

(ARCADIS, 2010a).  A brief history of these investigations is presented in Table 1.  The 

investigations provided for a comprehensive evaluation of the environmental conditions 

at the Site through sampling of surface soil, subsurface soil, sediment, surface water, 

and groundwater and the results were evaluated in human health and ecological risk 

assessments.  The findings of the human health risk assessment (HHRA) indicated 

that chromium and lead present in the sediment poses an unacceptable potential risk 

to future residential receptors.  Although the environmental risk assessment identified a 

few constituents with hazard quotients above the benchmark value of 1 in surface 

soils, sediment, and surface water, the limited spatial distribution of the constituents led 

to the overall conclusion that adverse effects are not expected for wildlife at the WBG.  

The following subsections will present a brief discussion of the nature and extent of 

lead and chromium in sediment, the constituents that were determined to be risk 

drivers for human health.  

• Lead was detected in pond sediments at concentrations ranging from 20.6 

milligram per kilogram (mg/kg) to 109,000 mg/kg. The lead concentrations were 

above the industrial regional screening level (RSL) in 4 of the 26 sediment 

samples, and above the residential RSL in 2 other samples.  The samples with 

lead concentrations above the RSLs (WBGSD5, WBGSD10, WBGSD17, WBG-

SE001, WBG-SE002, and WBG-SE003) were generally confined to a 2,100 

square feet (sf) area along the north-central bank of the pond in an area that may 

have been a preferential flow path prior to road construction.  Several large 

boulders are present in the pond in this area.  Delineation sampling using both 

laboratory analytical samples and X-Ray Fluorescence (XRF) field screening 

confirmed that lead concentrations decrease with distance from the northern edge 

of the pond (Figure 2). 
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• Chromium was detected in 5 of 24 samples at concentrations above background 

and residential RSLs; although the majority of the detected concentrations were 

only slightly above background.  The highest detected concentration of chromium 

(15,400 mg/kg) occurred at sample location WBGSD10, which also had the 

highest concentration of lead. The elevated chromium detections were confined to 

the same area where lead was detected above the RSLs. 

• On October 19, 2010 a sample was collected and analyzed for TCLP metals.  

Leachable lead (1.28 mg/L) and chromium (<0.1 mg/L) levels are less than 

regulatory standards (each 5 mg/L), therefore, sediment will be handled as non-

hazardous material.  The laboratory report is provided in Appendix C. 
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3. Remedial Action Objectives and Clean-up Levels 

This section presents the remedial action objectives (RAOs) and the numerical cleanup 

levels that will be utilized to guide the Remedial Actions at the WBG. 

3.1 Remedial Action Objectives 

Lead and chromium in sediment at the WBG pond pose an elevated risk under a 

hypothetical future residential child exposure scenario.  The goal of the remedial action 

at the WBG is to effectively mitigate lead and chromium levels in sediment in a manner 

that provides short- and long-term protection of human health to the extent practicable.  

Therefore, the RAOs for the WBG include: 

• Prevent human exposure to constituents of concern (COCs) in sediment that 

would result in unacceptable risk or hazard for the designated use; and 

• Minimize the potential for COCs migration to other areas. 

3.2 Scope of the Response Actions 

As presented in the FS (ARCADIS, 2010b) and the Proposed Plan (RFAAP, 2010), the 

Army selected Response Action Alternative SD-3: Excavation, Transportation, and Off-

Site Disposal of sediment.  The implementation of the selected response action will 

consist of the following general actions: 

• Removal and off-site disposal of sediment that contains lead and chromium at 

concentrations that have been determined to present unacceptable risks to current 

or hypothetical future receptors.  The removal activities will achieve the RAOs of 

preventing unacceptable human exposure to COCs and minimizing COC migration 

and are discussed in Section 4.3. 

• Confirmation sampling to verify that the cleanup goals have been achieved. 

• Site restoration activities to the extent practicable to restore the site to pre-existing 

conditions.   

3.3 Identification of Numerical Remedial Action Levels for Sediment 

Numerical Remedial Action Levels (RALs) have been established for chromium and 

lead in sediment to guide the response action.  The RALs are intended to serve as the 
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sediment cleanup levels that will be achieved in order to meet the RAOs that have 

been established for the Site.  The Preliminary Remediation Goals (PRGs) that were 

presented in the FS and Proposed Plan for RFAAP-NRU have been adopted as the 

RALs.  Promulgated cleanup levels are unavailable for sediment and therefore PRGs 

were calculated using the site-specific exposure assumptions developed in the 

Baseline HHRA.  The PRGs were calculated to target a hazard index of 1 for non-

carcinogenic effects associated with chromium and a fetal blood lead level of less than 

10 microgram per deciliter for lead.   

Remedial Action Levels for Sediment at WBG 

Driver RALs 

Chromium 1,358 mg/kg 

Lead 1,100 mg/kg 

 

3.4 Attainment of Sediment RALs 

Due to the risk-based nature of the RALs, it is generally considered overly protective to 

utilize them as “not-to-exceed” concentrations.  Generally, the RALs should be utilized 

as “area average” concentrations for given exposure units (EU) in accordance with 

United States Environmental Protection Agency (USEPA) guidance (USEPA, 1989 and 

2005).  An EU is a geographic area within which a receptor would be expected to come 

in contact with during a given exposure duration.  The USEPA’s Soil Screening 

Guidance (USEPA, 1996) recommends a 0.5-acre source area for residential 

exposures. 

However, lead and chromium are present in a small discrete area of the pond and the 

surrounding concentrations reduce to levels consistent with background in a short 

distance.  Therefore, the RALs will be utilized as “not-to-exceed” cleanup levels with 

the understanding that in achieving RALs in confirmation samples, the resulting post-

remediation exposure level is likely below the required cleanup level (USEPA, 2005). 

As described in Section 3.5, the removal area will not exceed an area of 0.5 acres and 

will be conducted within the area of the pond that contains the highest concentrations 

of chromium and lead. 

3.5 Response Action Area 

Based on the analytical results from the sediment investigation activities discussed in 

the 2010 RI Report for the RFAAP-NRU, sediments within the Unnamed Pond that 

contain lead and chromium above the RALs are confined to an approximate area of 
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1,000 
 
sf, located on the northeast side of the pond abutting the shoreline (Drawing 1).  

The depth of sediment containing exceedances of RALs is 1-ft deep.  A removal depth 

of 2 ft has been established as a conservative approach to achieve RALs which will 

result in an approximate sediment removal volume of 75 cubic yards (cy).  
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4. Remedial Construction Activities 

This section provides a description of the components for the removal actions that will 

be completed at the WBG.  These components include pre-construction and site 

preparation activities; sediment excavation; transportation and off-site disposal; 

confirmation sampling; and site restoration.  ARCADIS will act as the general 

contractor and supply labor, methods, materials, equipment and related services for 

the remedial action.  Capitol Environmental Services, Inc., (Capitol) will coordinate 

transportation and disposal of excavated sediment and other waste materials 

generated during performance of the work.  Capitol will work with RFAAP-NRU and 

ARCADIS to ensure that all waste materials are properly documented, manifested and 

disposed.  Solid IDW and dredged material will be shipped to Wayne Disposal, which 

is a Subtitle C facility, located in Bellville, Michigan.  Liquid IDW including 

decontamination water and dewatering liquid will be disposed of at Spirit Services, 

located in Hagerstown, Maryland.  The waste materials are non-hazardous and will be 

transported in accordance with all applicable Department of Transportation (DOT) 

regulations. 

4.1 Pre-Construction Activities 

The following activities will be completed prior to mobilization activities at the WBG. 

4.1.1 Contractor Notifications and Permits 

The response action is being conducted under CERCLA; therefore, per Section 

300.400(e) of the NCP, 40 C.F.R. § 300.400(e), no federal, state, or local permits are 

required for on-site response actions. However, all activities will be conducted in 

accordance with the substantive requirements of those applicable or relevant and 

appropriate requirements (ARARs) determined applicable to on-site activities (e.g., 

stormwater management and erosion and sediment control).  ARCADIS and all 

subcontractors will obtain RFAAP safety permits prior to the commencement of on-site 

activities. 

On March 17, 2011, ARCADIS wetland ecologists delineated wetland boundaries at 

and around the WBG site in accordance with the Federal Manual for Identifying and 

Delineating Jurisdictional Wetlands (Manual) (Federal Interagency Committee for 

Wetland Delineation [FICWD] 1989) and the DRAFT Interim Regional Supplement to 

the Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont 

Region (United States Army Corps of Engineers [USACE] 2010).   The wetland 

delineation identified the extent of wetlands, open waters and transition areas around 
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the planned sediment removal areas in accordance with permit equivalency 

requirements described in Nationwide Permit (38) for Section 404 of the Clean Water 

Act (CWA) and Section 10 of the Rivers and Harbors Act. The results of the wetland 

delineation were used to support the preparation of U.S. Army Corps of Engineers, 

Nationwide Permit #38 permit equivalency application package for regulated activities 

occurring at the site in areas regulated under CERCLA.  A copy of the Nationwide 

Permit #38 permit equivalency application package and wetlands delineation report are 

presented in Appendix D.  As this work is being performed under CERCLA, there is no 

Federal requirement for submitting this application package or obtaining a Nationwide 

#38 Permit.  

The site activities detailed herein trigger additional enforceable ARARs as well as To 

Be Considered standards applicable to surface water quality requirements, including:  

• Virginia Water Quality Standards Criteria (VA WQSs) for Surface Water (9VAC 25-

260-140); 

• VA WQS Antidegradation Policy (9 VAC 25-260-30); 

• VA WQS Numerical Criteria for dissolved oxygen, pH and maximum temperature 

(9VAC 25-31-10). 

4.1.2 Utility Clearance  

A three point utility clearance will be performed prior to initiating any intrusive work at 

the Site.  The three point utility clearance will consist of the following activities: (1) 

ARCADIS will coordinate with RFAAP to review the scope of work and identify any 

utility lines that may be located in the work areas, (2) a records review will be 

conducted to review all available drawings/information that can aide in identifying and 

locating adjacent underground utilities/structures, (3) a private utility locator (Mid-

Atlantic Utility Locating, LLC) will be retained to locate underground lines/structures by 

applying surface geophysical methods around the pond. Finally, ARCADIS will conduct 

a visual inspection of the work areas and conduct construction activities to avoid 

marked subsurface utility locations, manholes, and other locations with evidence of 

such utilities.   
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4.2 Mobilization and Site Preparation  

This section describes the manner in which ARCADIS shall maintain a controlled work 

site.  The activities or requirements set forth by this section shall be applicable to all 

aspects of the site remediation activities. 

4.2.1 Site Layout and Controls 

Upon the initial mobilization to the site, ARCADIS will perform a thorough inspection of 

the Site to document existing conditions and review the required scope of work for the 

sediment removal activities.  Primary site access is from the north via dirt access roads 

which will provide accessibility to the proposed upland administrative and construction 

staging areas (see Figure 1 and Drawing 1). Temporary facilities, including a restroom, 

administrative offices and personnel parking, will be located in this area.  Due to the 

cessation of facility operations and limited use of the area, minimal perimeter site 

controls and security are expected.  In the event that such are required, ARCADIS will 

immediately erect and establish such controls (e.g., safety cones, caution tape, snow 

fencing, temporary gates, etc.). 

4.2.2 Truck and Equipment Ingress/Egress Routes 

Paved, gravel and dirt surface roads run throughout RFAAP-NRU facility and provide 

access to WBG.  Where possible, all vehicle traffic will remain on these roads.  It is 

anticipated that limited debris removal will be required to facilitate site access.  

However, vegetation, including overhanging tree branches and limbs, will be removed 

if necessary in order to provide equipment/truck access to the work area.  After 

removal, vegetation will be temporarily staged, chipped, and spread on-site and left for 

decomposition.  ARCADIS will make every effort to minimize the amount of vegetation 

removed to access the site.  A Stabilized Construction Entrance (SCE) may be 

required during execution of construction activities.  The necessity of the SCE will be 

determined in the field by the engineer.  If required, the SCE will be constructed in 

accordance with the details provided on Drawing 2.  Depending on the condition of 

access roads prior to and during construction, improvements and/or reconstruction to 

adequately accommodate the anticipated construction equipment and traffic during 

construction activities may be required. In the event that the roads used for site 

ingress/egress require improvement to accommodate construction or other equipment 

utilized during the removal action, temporary gravel roads may be installed. If required, 

the temporary roads will be constructed in accordance with the details provided on 

Drawing 2. 
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4.2.3 Stormwater Management and Erosion and Sediment Control 

Soil erosion and sediment controls as well as storm water management controls may 

be required during execution of construction activities.  Field conditions and on-site 

ARCADIS personnel will dictate and identify the control techniques and specific 

locations for installation of such applications.  The controls may include, but are not 

limited to, silt fence, straw bales, and plastic sheeting.  If required, such controls and 

their approximate locations are detailed in Drawings 1 and 2.  The erosion and 

sediment control practices and stormwater management controls will remain in place 

during construction activities until deemed no longer necessary by the field engineer.  If 

required, controls will be inspected periodically and maintained throughout the duration 

of the remedial action.    

4.2.4 Sediment Staging and Dewatering Area 

A two-foot bermed area approximately 40 feet by 75 feet will be constructed to stage 

the sediment and allow for dewatering.  The staging area will be covered with three 

layers of polyethylene sheeting and covered.  The approximate location of the 

sediment staging and dewatering area is provided on Drawing No. 1.   

4.2.5 Decontamination Facilities 

A pre-fabricated decontamination pad (Spilltech, Model: PAC1225, or equivalent) will 

be installed and utilized as necessary for decontamination of trucks and equipment to 

remove any excess materials prior to site departure.   When warranted, as determined 

by the field engineer, wet decontamination processes may be required and will be 

implemented utilizing water only, no solvents or other solutions will be required.  Decon 

water will be disposed of off-site.   

4.3 Sediment Removal, Transportation, and Disposal 

The following sections discuss the activities that will be conducted for the required 

sediment excavation, transportation and disposal at the WBG site. 

4.3.1 Resuspension Controls 

Removal activities are not expected to cause sediment resuspension in the water 

column due to the limited volume of removal and site characteristics (such as minimal 

surface water flow, limited wind fetch, etc.) observed in the pond. Therefore, installation 

of structural resuspension controls is not anticipated during removal activities.   
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However, the implementation of engineering techniques and equipment controls (i.e., 

fall height of the bucket, reduced cycle times, pausing above surface water to allow 

draining, etc.) will be implemented to further reduce the likelihood of sediment 

resuspension during removal action.  

4.3.2 Debris Removal 

Minimal debris removal within the Unnamed Pond is anticipated.  Visual observation 

along the shoreline of the removal area resulted in the identification of large to medium 

size rocks which will be mechanically removed and placed upland during excavation 

activities.  Large rocks and boulders removed during construction activities will be 

replaced along the shoreline of the Unnamed Pond following completion of sediment 

removal and confirmation sampling activities.  If they were in contact with sediments 

targeted for removal, it will be removed from the boulders prior to being replaced. 

4.3.3 Sediment Removal Procedures 

Sediment removal activities will commence once debris has been removed from the 

pond.  Removal will be conducted from the top of bank via mechanical techniques 

utilizing general construction equipment (i.e., long reach excavator). The approximate 

footprint of the excavation activities for the WBG site is depicted in Drawing 1 and is 

approximately 1,000 sf in area.  The planned depth for sediment removal is 2 feet 

below sediment surface, for an approximate total volume of 75 cy.  Once removal limits 

and depths have been achieved and verified, confirmation sampling will be conducted.  

The proposed confirmation sampling program is discussed in Section 4.3.5.     

4.3.4 Sediment Processing, Transportation, and Disposal  

Excavated sediment will be placed within the dewatering area, as depicted on Drawing 

1.  The dewatering area will be lined with a triple layer of Linear Low Density 

Polyethylene (LLDPE) geomembrane, or equivalent, to act as barrier to upland soil and 

collect water and sediments resulting from excavator bucket spillage.  Any 

miscellaneous spillage will be cleaned immediately and handled accordingly.  Any free 

liquids that accumulate within the sediment staging containment will be containerized 

and transported off-site for proper disposal. Dredged material is required to pass a 

paint filter test prior to transportation and disposal at the Wayne Disposal facility.   If 

necessary, solidification agents, such as Portland cement, will be mixed with the 

sediment to allow the sediment to be transported off-site for disposal.    Care will be 

exercised when mixing any solidification agents to prevent tearing of the containment 

liner and the generation of dust.  
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Staged sediment will be loaded onto permitted trucks, covered and transported by 

Capitol Environmental, Inc., to Wayne Disposal, Bellville, MI, a subtitle C facility.  A 

vehicle log denoting when each truck has entered and left the site will be maintained 

and will include each truck’s identification number, driver identification, the times of 

arrival and departure, and the approximate volume of material hauled.  A 

representative from RFAAP will review, approve, and sign waste profiles and manifests 

prior to the disposal of excavated sediment from the site. 

Transportation of the excavated sediment will be conducted in accordance with all 

applicable regulations. In addition, all materials transporters will be appropriately 

licensed, permitted, and in compliance with all applicable regulations.  The waste 

disposal contractor will submit copies of all manifests to the on-site ARCADIS 

representative.  Copies of the final waste manifests and weigh tickets will also be 

provided to ARCADIS upon receipt of the material at the disposal facility. 

4.3.5 Sediment Confirmation Sampling Program  

Sediment samples will be collected from the perimeter and interior of the removal area 

to verify achievement of applicable RALs.  Samples collection will be conducted from a 

boat. Perimeter samples will be collected at equidistant intervals of 20-ft starting from 

the shoreline and extending around the perimeter.  Based on the anticipated sediment 

removal surface area (approximately 1,000 sf), two confirmation sediment samples will 

be collected from the interior of the removal area (1 sample per 500 sf).  Sediment 

samples will be collected from the excavation bottom within 1-ft of the excavation 

bottom.  Sediment confirmation samples will be collected in accordance with the MWP 

and SOPs (URS, 2003). The samples will be field screened for chromium and lead 

using a NITON Model XLT792 XRF analyzer, or equivalent.  Approximately 50 percent 

of the field samples will be submitted for laboratory analysis of lead and chromium via 

USEPA Method 6010.  The laboratory results will be used to confirm the XRF field 

screening results and the success of the removal action.   

In the event that the field screening or laboratory analytical results indicate that COCs 

are present within the Unnamed Pond at concentrations exceeding the established 

RALs, the removal area will be expanded as follows:  

1. For perimeter samples that exceed the target RALs, the removal area will be 

expanded a distance of two feet outward, perpendicular to the sampling location 

along the horizontal extent. The lateral extent of the removal area expansion 

shall extend from the exceeding sample location to the mid-way point between 

the next compliant sample location. 
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2. For samples collected in the interior of the removal area that exceed the target 

RALs, the depth of the excavation will be increased by 1 foot at the 

corresponding sample location. The lateral extent of the excavation expansion 

shall extend from the exceeding sample location to the mid-way point between 

the next compliant sample location. 

3. Confirmation samples from the extended excavation area will be collected at the 

following frequency:  20 ft intervals at the perimeter and 1 per 250 sq feet.  The 

sediment removal area expansions will be terminated when the results of the 

confirmation sampling program indicate COC concentrations at each of the 

sample locations achieve the applicable RALs. 

Sediment samples will be collected in accordance with the sampling procedures 

outlined in the MWP for the RFAAP (URS, 2003). Quality assurance/quality control 

(QA/QC) samples will be collected in accordance with the Draft QAPA (ARCADIS, 

2008b).   

4.3.6 Waste Characterization Sampling Program 

Sediment proposed for excavation was previously characterized as non-hazardous 

based on the results of the October 2010 analytical results provided in Appendix C.   

In addition, if free liquid and decon water will be disposed of off-site, one aqueous 

sample will be collected from the combined decontamination water and free liquids 

pumped from the dredged material for waste characterization.  The aqueous waste 

sample will be analyzed for metals and additional parameters, as needed, to facilitate 

proper off-site disposal. 

4.3.7 Surface Water Sampling 

Surface water monitoring at the outfall for turbidity will be conducted during the 

excavation to evaluate performance of the response action.  In addition, a surface 

water sample will be collected after the excavation to verify that the sediment 

excavation activities have not adversely impacted water quality in the pond. The 

sample will be collected from the perimeter of the sediment removal area and will be 

analyzed for lead and chromium in accordance with the MWP for RFAAP (URS, 2003) 

and compared to numerical VA WQS. 
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4.4 Demobilization and Site Restoration 

Following completion of construction activities, Site demobilization activities will be 

conducted.  This will consist of equipment decontamination; site restoration activities at 

the Site; removal of all temporary work-related facilities, equipment and materials; and 

final inspection of all work and restored areas.  Disturbed areas affected as a result of 

construction activities will be restored by placing topsoil, seed and mulch, as needed 

(i.e., removal of the temporary parking areas, staging areas, and temporary site 

controls).  Any refuse, such as waste construction materials and personal protective 

equipment, utilized during removal activities will be removed and properly disposed.  A 

final site inspection will be conducted following the aforementioned activities.   
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5. Construction Quality Assurance 

QA/QC for the remedial action will be provided under the direction of the Construction 

Manager  (CM) in accordance with the Master Quality Assurance Project Plan (QAPP) 

(URS, 2003) as amended by ARCADIS’ QAPA. The CM will meet with the remedial 

contractor initially, as well as periodically, throughout the project, supervise the 

contractor, and conduct inspections throughout the remedial action.  The final QA/QC 

approval will be provided by certification that the remedial action was performed in 

accordance with the approved MWP and all applicable regulations. 

As part of construction quality assurance (CQA) management activities, the CM will be 

responsible for overseeing the construction quality and for ensuring compliance with 

the specifications and drawings.  These activities include visual inspection of 

equipment, materials, and operations and verification they comply with project 

specifications; independent verification of quantity calculations, confirmation sampling, 

preparation of daily construction reports, and weekly progress reports. 

The CM will perform field inspections to visually verify that the remedial action 

components and controls comply with this RAWP, the MWP, and all applicable 

regulations.  The daily routine activities that will be observed by the CM include the 

following items: 

• Site preparation; 

• Site controls; 

• Erosion controls; 

• Sediment removal; 

• Confirmation sampling; 

• Dewatering; 

• Decontamination/equipment washing; and 

• Site restoration. 
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Field activity reports will be executed daily and made available for review at the Site.  

The results and certifications from the laboratory and field testing programs will also be 

available for review at the Site. 

5.1 Data Quality Objectives for Measurement Data 

The Data Quality Objective (DQO) for the sediment sampling program is to ensure that 

the limits of the excavation are sufficient to achieve the RAOs. 

In addition to the qualitative DQO, the analyses conducted will also conform to the 

project DQO pertaining to field sampling methodology and laboratory-specific DQOs 

referenced in the Master QAPP. 

5.2 Measurement/Data Acquisition 

Field, laboratory, and data handling procedures relating to activities performed at 

RFAAP-NRU will conform to the specific requirements detailed in the MWP or in the 

SOPs as identified below. 

Subject MWP Section SOP(s) 

Sample management 5.1 50.1, 50.2, 50.3 

Documentation 4.3 10.1, 10.2, 10.3, 10.4 

Sediment Sampling 5.4 30.4, 30.5 

Surface Water Sampling 5.3 30.3 

Decontamination 5.12 80.1 

 

5.3 Data Validation and Usability 

Level III data validation for samples collected and analyzed from RFAAP-NRU will be 

conducted in accordance with Section 9.5 of the MWP (URS, 2003) and the ARCADIS 

QAPA in Appendix B. 



 19 

Remedial Action Work 
Plan for the Western 
Burning Ground 

 

 
Radford Army Ammunition 
Plant – New River Unit 
(RAAP-044) 

 

6. Health and Safety 

All phases of work for the removal action at the WBG will be conducted in accordance 

with the requirements and procedures outlined in ARCADIS’ Final HSPA (ARCADIS, 

2008a) to the Master Work Plan (URS 2003).  Updated Emergency Contact 

Information and Hospital Route are provided in Appendix A.  Consistent with the 

HSPA, Appendix A includes the Lead Addendum. In addition, Job Safety Analysis 

(JSA) forms have been included for each of the safety critical tasks that will be 

performed during the field work for this removal action.  The JSAs identify specific 

hazards that could be encountered during an action as well as control methods to 

protect employees and property from hazards. The JSAs also list the type of personal 

protective equipment (PPE) required for the completion of the work.  The following 

JSAs are provided in Appendix A: 

 Heavy Equipment Operation 

 Site Clearing 

 Sediment Sampling 

 Equipment Decontamination 

 Truck Loading 

In addition to the HSPA and the information provided in Appendix A, a copy of the 

ARCADIS Field Health and Safety Handbook will be available on-site.  This handbook 

contains relevant general topics and is used as part of the overall health and safety 

process.  To aid in the consistency of the process the handbook will be used as an 

informational source in conjunction with this HSPA.  The following four (4) handbook 

sections are minimally required reading for this project: 

• Section III-F. General Housekeeping, Personal Hygiene and Field Sanitation 

• Section III-G. Site Security, Work Zone and Decontamination for HAZWOPER 

Sites 

• Section III-GG.  HAZWOPER and HAZMAT Response 

• Section III-II.  Drums and other Material Handling 
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All on-site personnel during the removal action will be fully trained and compliant with 

the OSHA HAZWOPER regulations.  Health and Safety tailgate meetings will be 

performed at the beginning of each work day and when personnel return from any 

extended break.  These meetings will ensure that all site personnel are fully aware of 

the specific conditions and hazards present at the site and the emergency response 

procedures.  All Health and Safety meetings will be documented on Site Activities 

Tailgate Health and Safety Briefing Form provide in Appendix D of the HSPA. 
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7. Reporting and Schedule 

ARCADIS anticipates that the field components of the response actions discussed in 

this report will be conducted over a one-week period, in May 9th, 2011.  Once the 

analytical data for the confirmation samples have been received from the laboratory 

and the waste disposal manifests have been received from the disposal facility, a 

completion report will be prepared summarizing the full details of the response actions 

completed at the WBG.  This report will include:  

• Field notes and daily logs; 

• Tabulated quantities of excavated sediment;  

• Field and laboratory analytical data from confirmation sampling program; 

• Sediment waste disposal information;  

• Photographic documentation of field activities;  

• As-built drawings; and 

• Documentation of any deviations from this Work Plan.  

The Completion Report will be submitted to Virginia Department of Environmental 

Quality (VDEQ) and will be utilized to document that the RAOs specific to this remedial 

action have been achieved. Remedial activities will commence upon approval of this 

RAWP by the USAEC and VDEQ.  The estimated timeframe of project completion is 

subject to change based on actual dates of approvals, identification and approval of 

additional data requirements, and weather conditions.  The remedial action will require 

approximately 1 week from contractor mobilization through demobilization.  

Approximately one day will be required for mobilization and site preparation, two days 

for excavation, one to two days for dewatering, 1 day for disposal and site restoration.   
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1. Introduction  

ARCADIS U.S, Inc. (ARCADIS) has been retained by the United States Army 
Environmental Command (USAEC) to perform Installation Restoration Program (IRP) 
activities at the Radford Army Ammunition Plant (RFAAP).  The RFAAP facility is 
located in Montgomery and Pulaski Counties in southwestern Virginia and consists of 
two noncontiguous units: the New River Unit (NRU) and the Main Manufacturing Area 
(MMA).  The RFAAP-MMA is located approximately 5 miles northeast of the City of 
Radford, Virginia.  The RFAAP-NRU is located about six miles southwest of the 
RFAAP-MMA, near the town of Dublin, Virginia.  IRP activities for both the RFAAP-
MMA and the RFAAP-NRU are being conducted as part of a Performance Based 
Contract awarded to ARCADIS under contract W91ZLK-05-D-0015: Task 0002. The 
RFAAP-NRU is managed under the Comprehensive Environmental Response and 
Compensation Liability Act (CERCLA). 

As part of the remediation activities, it was determined that sediments in an 
impoundment located near the Western Burning Ground (WBG) Study Area would 
need to be excavated to meet residential clean-up criteria.  The WBG is located in the 
NRU (Figure 1).  The following wetland delineation identified the extent of wetlands, 
open waters and transition areas around the project site in accordance with permit 
equivalency requirements described in Nationwide Permit (38) for Section 404 of the 
Clean Water Act (CWA) and Section 10 of the Rivers and Harbors Act. The results of 
the wetland delineation will support the preparation of U.S. Army Corps of Engineers, 
Nationwide Permit #38 permit equivalency application packages for regulated activities 
occurring at the site in areas regulated under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA).   

On March 17, 2011, ARCADIS wetland ecologists delineated wetland boundaries on 
the site in accordance with the Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands (Manual) (Federal Interagency Committee for Wetland 
Delineation [FICWD] 1989) and the DRAFT Interim Regional Supplement to the Corps 
of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region 
(United States Army Corps of Engineers [USACE] 2010). Appendix A presents 
resumes of key personnel involved in the wetland delineation.  

This report is organized as follows: 

• Section 2, Site Background, provides relevant site background information 
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• Sections 3, Methodology, and 4, Results, present the methodology and results, 
respectively, of the wetland delineation 

• Section 5, Summary, provides a summary of wetland delineation findings 

• Section 6, References, presents the references used to generate this WDR 
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2. Site Background 

This section summarizes information regarding the site setting, ownership, operational 
history and remedial history.  

2.1 Site Setting 

2.1.1 Site location and Condition  

The RFAAP-NRU facility is located in the mountains of southwestern Virginia in the 
Great Valley subprovince of the Valley and Ridge Physiographic Province.  The 
RFAAP-NRU encompasses approximately 3,000 acres of Pulaski County, Virginia, 
near the town of Dublin.  Active manufacturing operations at the facility ended in 1945, 
at the completion of World War II.  The RFAAP-NRU currently serves as a storage 
facility for operations at the MMA.  The storage facilities consist of magazine type 
buildings that are primarily located throughout the eastern portion of the RFAAP-NRU.  
Paved surface roads run throughout the facility to provide access to the storage 
magazines and areas utilized during historical operations at the site.   

The WBG is a former burning ground located in the southwestern portion of the 
RFAAP-NRU, south of the Igniter Assembly Area.  The WBG was used as a burning 
ground to decontaminate explosives contaminated material and to dispose of excess 
and off-specification explosives/energetics.  The main burn area was approximately 
170 feet (ft) long by 100 ft wide and is surrounded on three sides by an approximately 
4 ft high earthen berm.  A dirt road runs parallel to the open side of the former burn 
area, leading north to Alger Road, and south to the top of a steep slope above the 
impoundment.  The dirt road was reportedly constructed on top of an ashy layer of 
material extending from the burning ground at the time of the impoundment 
construction.  The site is surrounded with wooded areas, and is no longer active.  

Despite the historical manufacturing operations that took place at the RFAAP-NRU, 
and its current use as a storage facility for the MMA, the majority of the land area 
consists of undeveloped grasslands, heavily forested areas, and agricultural tracts.  A 
portion of the property has recently been converted for use as a military cemetery.  The 
WBG is located in the western half of the RFAAP-NRU facility.    

The area of the WBG delineated consists of the northern and eastern shores of a man-
made impoundment located just south of the burning ground study area (Appendix A, 
Photograph 1).  Lead contaminated sediments are scheduled for removal from a 
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portion of the impoundment adjacent to the northern shoreline.  The impoundment was 
created in the 1990s when a dike with outfall was constructed to retain water from a 
natural stream.  The stream feeding the impoundment originates at the northwestern 
corner of the impoundment.   

The northern shoreline of the impoundment was rocky, covered with soil and 
successional vegetation.  Elevation of the northern shoreline increased from north to 
south.  The eastern shoreline of the impoundment consists of the manmade dike which 
retains the water form a natural stream.  A drop pipe in the dike regulates water level in 
the impoundment.  At the time of the site visit, water from the impoundment was 
flowing through the pipe (Photograph 2) and forming a stream which is known to 
eventually flow into the New River (Photograph 3). Water in the impoundment was 
clear with little to no vegetation in the bottom or water column.  No water quality 
measurements were conducted during the site visit. 

2.1.2 Surrounding Land Use 

The site is located within a 3,000-acre former army ammunition plant.  The plant is now 
primarily out of use.  Landcover within the New River Unit is primarily forested or 
successional shrub and grass cover, with paved roads and scattered remains of 
buildings throughout.  Neighboring areas north and west of the NRU are primarily 
residential with scattered commercial operations.  Some land from the northern side of 
the NRU is being converted to a veterans’ cemetery.  Land east and south of the NRU 
is primarily undeveloped.  
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3. Methodology  

The USEPA and United Sates Army Corps of Engineers (USACE) jointly define 
wetlands as “those areas that are inundated or saturated by surface water or 
groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions. Wetlands generally include swamps, marshes, bogs and 
similar areas” (FICWD 1989). 

Wetland delineations are conducted using the multi-parameter approach developed by 
the FICWD in 1989. This approach uses indicators of hydric soils, hydrophytic 
vegetation and wetland hydrology to identify the presence or absence of wetland 
areas. Wetland delineation activities conducted on site also followed guidance 
presented in the Draft Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Eastern Mountains and Piedmont Region (USACE 2010).  

The terminology used by Section 404 of the CWA includes “navigable waters,” defined 
in Section 502(7) as “waters of the United States including the territorial seas.” Waters 
of the United States include the following: 

1. All waters which are currently used, or were used in the past, or may be 
susceptible in interstate or foreign commerce, including all waters which are 
subject to the ebb and flow of the tide; 

2. All interstate waters including interstate wetlands; 

3. All other waters such as interstate lakes, rivers, streams (including intermittent 
streams), mudflats, sand flats, wetlands, sloughs, prairie potholes, wet 
meadows, playa lakes, or natural ponds, the use, degradation or destruction of 
which could affect interstate or foreign commerce including any such waters: 

a. which are or could be used by interstate of foreign travelers for 
recreational or other purposes; 

b. from which fish or shellfish are or could be taken and sold in interstate 
or foreign commerce; or  

c. which are used or could be used for industrial purpose by industries in 
interstate commerce; 
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4. All impoundments of water otherwise defined as waters of the United States 
under the definition;  

5. Tributaries of water identified in (1)-(4) of this section;  

6. The territorial seas; and  

7. Wetlands adjacent to waters (other than waters that are themselves wetlands) 
(33 CFR 328).  

Prior to the site inspection, ARCADIS wetland ecologists reviewed preliminary data 
sources to gather remote sensing information to support the wetland delineation. 
These data sources included the following: USGS topographic maps, United States 
Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) maps, and a 
soil survey of Pulaski County (United States Department of Agriculture [USDA] 2011). 

ARCADIS wetland ecologists performed a field delineation of the site on March 17, 
2011 to evaluate the site for changes in vegetation and topography that could indicate 
the potential presence of wetland areas. Soil borings were located in potential wetland 
areas to either confirm or refine potential wetland boundaries identified based on 
vegetation and hydrology. The evaluation of each soil boring location included a soil 
boring profile description, vegetation survey and observations of hydrology. The 
wetland delineation line was flagged at approximately 50- to 75-foot intervals and 
surveyed at the time of flagging using a sub-meter capable Trimble Geo XH handheld 
global positioning system (GPS). Figures 2 and 3 illustrate the wetland lines and  
locations of the observation points (OP). Appendix B presents wetland delineation data 
forms recorded at the observation (OP1 and OP2) points during the delineation.  

3.1 Vegetation 

Dominance of hydrophytic vegetation is the most conspicuous component of wetland 
delineation. Hydrophytic vegetation refers to plant species that occur in areas 
indundated with frequency and duration enough to influence the plant community 
(USACE 2010).  The USFWS classifies plant species likely to be present in wetland 
areas, ranging from species almost exclusively associated with upland habitats (UPL) 
to obligate wetland species (OBL). Lists of USFWS hydrophytic species and 
classifications are presented in USFWS’ National List of Plant Species that Occur in 
Wetlands (USFWS 1997).  
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Hydrophytic vegetation is dominant in areas when, under normal circumstances, one of 
the three following conditions is met (FICWD 1989).  

1. More than 50 percent of the dominant species from all strata (e.g., tree, shrub 
and herbs) are OBL, facultative wetland (FACW), and/or facultative (FAC) 
species. For each stratum in the plant community, dominant species are those 
species whose basal area or aerial cover add up to 50 percent when ranked in 
descending order of abundance and cumulatively totaled, plus any additional 
species comprising 20 percent or greater of the total dominance measure for 
each stratum. 

2. A frequency analysis of all species present in the community examined yields 
a prevalence index value of less than 3.0. Plant species are assigned the 
following values according to their hydrophytic vegetation indicator status (OBL 
= 1.0, FACW = 2.0, FAC = 3.0, facultative upland (FACU) = 4.0 and UPL = 
5.0). 

3. Less than or equal to 50 percent of the dominant species from all strata 
consists of OBL, FACW or FAC, or a frequency analysis of all species in the 
community yields a prevalence index greater than or equal to 3.0, but hydric 
soils and wetland hydrology are present.  

3.2 Soils 

Hydric soils are defined as soils that are saturated, flooded or ponded enough during 
the growing season to develop anaerobic conditions in the upper soil horizons (USDA 
1987). The FICWD (1989) identifies hydric soils as follows: 

1. All Histosols, except Folists; or 

2. soils in Aquic suborders, Aquic subgroups, Albolls suborders, Salorthids great 
group, or Pell great group of Vertisols that are: 

a. somewhat poorly drained with a water table equal to 0 foot during the 
growing season; or  

b. poorly drained or very poorly drained and have either:  
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i. a water table less than 1.0 foot from the surface at some time 
during the growing season if permeability is equal to or 
greater than 6.0 inches per hour in all layers within 20 inches; 
or  

ii. a water table less than 1.5 feet from the surface at some time 
during the growing season if permeability is less than 6.0 
inches per hour in all layers within 20 inches; or  

c. soils that are ponded for a long duration or a very long duration during 
the growing season; or  

d. soils that are frequently flooded for a long duration or a very long 
duration during the growing season.  

The soil series in an area can be identified through field inspection and comparison of 
the soil profiles with those described by the USDA Soil Survey Division (SSD). Soils 
were evaluated during delineation to assess the presence or absence of hydric soils on 
the site. Soil profiles were examined to an average depth of 2 feet using a 3.5-inch 
hand auger. Matrix (soils comprising usually greater than 50 percent of the soil sample, 
thereby giving the primary color) and mottle (spots of contrasting color) colors were 
evaluated using the Munsell Soil Colors Chart (Kollmorgen Corporation 1975).  

3.3 Hydrology  

The FICWD (1989) defines wetland hydrology, in general terms, as permanent or 
periodic inundation or prolonged soil saturation sufficient to create anaerobic conditions 
in the soil. It is the sum total of wetness characteristics in areas that are inundated or 
have saturated soils for a sufficient duration to support hydrophytic vegetation 
(Environmental Laboratory 1987). Inundation or saturation can occur due to a variety of 
hydrologic inflows such as direct precipitation, surface runoff, groundwater, tidal 
influence and overland flooding (Sipple 1988).  

An area demonstrates wetland hydrology when saturated to the surface or inundated at 
some point during an average rainfall year, thereby exhibiting one of the following 
characteristics (FICWD 1989): 

1. Saturation to the surface normally occurs when soils in the following natural 
drainage classes meet the following conditions: 
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a. in somewhat poorly drained mineral soils, the water table is less than 
0.5 foot from the surface for usually one week or more during the 
growing season; or  

b. in low permeability (<6.0 inches per hour), poorly drained or very 
poorly drained mineral soils, the water table is less than 1.5 feet from 
the surface for usually one week or more during the growing season; 
or  

c. in more permeable (>6.0 inches per hour), poorly drained or very 
poorly drained mineral soils, the water table is less than 1.0 foot from 
the surface for usually one week or more during the growing season; 
or  

d. in poorly drained or very poorly drained organic soils, the water table 
is usually at a depth where saturation to the surface occurs more than 
rarely. (Note: Organic soils that are cropped are often drained, yet the 
water table is closely managed to minimize oxidation of organic 
matter; these soils often retain their hydric characteristics and if so, 
meet the wetland hydrology criterion).  

2. An area is inundated at some time, if ponded or frequently flooded with surface 
water for one week or more during the growing season. 

Primary and secondary indicators of wetland hydrology, as listed on the wetland 
delineation data forms (Appendix B), were also identified during the delineation.  
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4.   Results 

This section presents information resulting from a review of wetland maps prepared by 
federal and state agencies (using remote sensing) and results of the wetland 
delineation for the site (based on site-specific information collected in the field). The 
wetland boundaries delineated by ARCADIS wetland ecologists are provided in 
Figures 2 and 3. Photographs of the site taken during the delineation are provided in 
Appendix C. 

The wetland delineation identified two wetlands in the delineated area: 

• Wetlands A - along the immediate northern shoreline of the impoundment (Line A 
on Figure 3).  This wetland area occupies the shoreline on the edge of the pond 
below the ordinary high water mark (OHWM).   Wetland A extends from the stream 
origination point at the northwest corner of the impoundment, along the northern 
shoreline to the dike at the southeastern side. 

• Wetlands B - an overflow area on the eastern side of the dike adjacent to the 
impoundment and stream shoreline (Line B on Figure 3).  

Both of the identified wetlands can be classified as regulated waters, as they originate 
from an impounded stream system that is part of the New River watershed. 

4.1 Federal and State Wetland Information  

Figure 3 present the USFWS NWI digitized data available on the USFWS NWI 
Wetlands Mapper (http://www.fws.gov/nwi/).  The only wetlands area depicted in the 
NWI was the freshwater impoundment itself, classified as PUBHh (palustrine, 
unconsolidated bottom, permanently flooded, and diked or impounded).  This agrees 
with the known history of the site as originating from a diked natural spring.  The 
shoreline (Wetlands A) and overflow wetland area south of the dike (Wetlands B), or 
the stream flowing from the dike outlet were not classified in the NWI system as 
wetlands or waters. 

The following sections present site-specific details pertaining to wetland vegetation, 
hydrology and soils in each delineated wetland. 

http://www.fws.gov/nwi/�
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4.2 Vegetation and Wildlife Observations  

Data sheets in Appendix B list the plant species, as well as their USFWS hydrophytic 
classification, observed at each Observation Point collected during the wetland 
delineation. Wildlife observations around the impoundment include Ardea herodias 
(great blue heron) along the perimeter of the impoundment and Odocoileus virginianus 
(white tailed deer).  Turtle tracks (species not identified) and probable raccoon tracks 
were also observed around the pound.  A dead Procambarus spp. (crayfish) was 
observed in the impoundment. 

4.2.1 Wetland Area A – Northern shoreline to Southern Dike 

Wetland A is located along the shoreline at the impoundment’s OHWM (Photograph 4, 
5,6).  The elevation of the land along the northern shore of the impoundment varied.  
Rock outcroppings under the soil raised the topography in this area and created a 
steep drop off into the impoundment in some areas (Photograph 4).  Therefore 
Wetland A is generally narrow (Figure 3).   

Dominant hydrophytic vegetation identified in Wetland A included Juncus effusus (soft 
rush), Schoenoplectus tabernaemontani (softstem bulrush), Scirpus cyperinus 
(woolgrass), Panicum virgatum (switchgrass), and Schoenoplectus acutus (hardstem 
bulrush).    An observation point was documented in an upland area next to Wetland A.   
Vegetation in these upland areas adjacent to Wetland A consisted of switchgrass, 
Berberis thunbergii (Japanese barberry), Juniperus virginiana (eastern red cedar), and 
Schizachyrium scoparium (little bluestem grass).   

4.2.2 Wetland Area B – Overflow Area East of Dike 

Wetland area B is a freshwater wetland located in a low-laying area between Wetland 
A and the unnamed stream that flows out of the impoundment (Photograph 7).  
Vegetation in Wetland B is generally herbaceous, consisting of soft rush, Typha latifolia 
(cattail), and switchgrass.  Observation Point 1 (OP1) was documented in Wetlands B 
(Appendix B).   

4.3 Soils 

Figure 2 presents the soil types present in the vicinity of the delineated wetlands.  
Three different soil types are documented in the delineated wetlands:  Carbo-Rock 
outcrop complex, 10% to 45% slopes (6E), Lodi loam, 7% to 15% slopes(18C), and 
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Newark variant, silt loam (23) (USDA 2011).  Additional description of each soil type is 
provided below: 

• Lodi loam, 7%-15% slopes (18C) -   Lodi loam is typically found in hilly 
settings, positioned in summits, backslopes, shoulders, convex slopes of  7%-
15% grade, or interfluves.  It is well drained; the depth to water table is 
documented as 80 inches.  The parent material for Lodi loam is weathered 
interbedded dolomite, sandstone, and shale.  Upper layers (0 to 12 inches) 
consist of loam, with lower stratums consisting of clay (12 to 40 inches) and 
clay loam (40 to 65 inches). 
 
This soil type is predominately in the upland areas of the Western Burning 
Ground, and only overlaps into in one small portion of Wetland A where a rock 
outcropping occurs adjacent to the impoundment (USDA 2011). 
 

• Newark variant, silt loam (23) – Newark variant, silt loam typically occurs in 
floodplains or slopes of 0% to 2%.  It has a  water table of 6 to 18 inches, and 
is a poorly drained.  The parent material consists of colluvian or alluvian 
derived from limestone, siltstone, or shale.  The upper layers (0 to 42 inches) 
consist of silt loam and the lower layer (42- to 63 inches) consists of very 
gravelly clay. 
 
The mapped location of this soil type is along what may have been the original 
stream floodplain.  The USDA soil survey documents Newark variant silt loam 
from the origination point of the spring, along the bed of the impoundment, and 
then follows the outflow of the impoundment along the stream bed.  The 
mapped areas of this soil type include the western half of Wetlands A where 
the topography becomes flatter (USDA 2011).   
 

• Carbo-Rock outcrop complex, 10 to 45% slopes – Carbo-Rock outcrop 
complex typically occurs on convex slopes of 10 to 45% in hilly areas. The 
depth to water table is generally 80 inches, and it is well-drained.  The soil 
material is either weathered limestone or shale, or an outcrop of limestone.  
Typical soil profile consists of silty clay loam in the upper-most (0 to 5 inch) 
layer, clay at 5 to 31 inches, and bedrock in the lowest (31 to 41 inch) layer. 
 
The mapped location of the Carbo-Rock outcrop complex occurs in the 
steeper, rocky areas of Wetlands A, and throughout Wetlands B (USDA 2011).   
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Soil conditions observed during the site visit were consistent with the mapped soil 
types.   

Exposed soil profiles were visible along the shoreline of the impoundment (Photo 5) in 
Wetland A.  The exposed portion of the soils above the OHWM at the boundary of 
Wetland A did not exhibit hydric indicators.  The bright color of the soil above the 
OHWM is indicative that these soils were not historically inundated.    

Soil borings collected at the two Observation Points were documented during the 
wetland delineation.  The soils at Observation Point 1 in Wetland B were saturated and 
contained oxidized rhizospheres.  The soil color was determined to be gleyed in the 0 
to 10 inch layer, the color was determined to be 10YR 3/3 when compared to the 
Munsell color guide (Kollmorgen Corporation 1975).  Soils at Observation Point 2 next 
to Wetland A also did not exhibit hydric indicators.  Figure 3 illustrates the location and 
extent of USDA mapped soil units. Appendix B presents wetland delineation data forms 
containing soil information. 

4.4 Hydrology  

The delineation site was historically a freshwater stream corridor.  The stream was 
impounded in the 1990s for recreational use.  At the time of the site visit, the site 
consisted of a freshwater impoundment, with a dike at its southeastern end.  A pipe 
outlet is installed in the dike, allowing the impoundment to drain into an unnamed 
stream and eventually into the New River.  The impoundment was full and flowing into 
the stream at the time of the site visit.   Specific details related to the hydrology of each 
delineated wetland feature follow. 

• Wetland A is primarily a narrow floodplain associated with the Ordinary High 
Water Mark (OHWM) of the existing impoundment. 

• Wetland B is a wet meadow that appears to be fed by overflow drainage from 
the impoundment and pipe outlet.  It is also contiguous with the floodplain for 
the unnamed stream.   

  



 

2861012130 10 

 
Wetland Delineation 
Report 
RFAAP-WBG 

5.   Summary  

Prior knowledge of historical site activities and a review of wetland maps prepared by 
federal and state agencies (using remote sensing), as well as a review of aerial and 
site photographs, indicated that wetlands/waters may be present on site. As such, 
ARCADIS wetland ecologists conducted a wetland delineation of the site.  

Based on a review of available state and federal information and a wetland delineation 
using the USACE-mandated three-parameter methodology, it is ARCADIS’s opinion 
that two wetland features exist within the boundaries of the site. The delineated 
wetlands delineated include:  

• Wetland A – A narrow floodplain along the northern and eastern shore of the 
impoundment.  The extent of this wetland is associated with the OHWM. 

• Wetland B – An area of overflow from the impoundment adjacent to Wetland A. 

The impoundment and unnamed stream are regulated waters.  The impoundment was 
originally the headwaters of the unnamed stream, which flows into the New River, and 
is part of the Chesapeake Bay watershed.   
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6. Regulatory Context 

Remediation of the sediments in the impoundment is being conducted  by the U.S. 
Army under the Comprehensive Environmental Responsive, Compensation, and 
Liability Act (CERCLA).  Remediation projects conducted under CERCLA are not 
required to submit permit applications for project activities for regulatory review; 
however, CERCLA projects must meet or waive the permitting provisions for 
applicable or relevant and appropriate requirements (ARARs).   This wetland 
delineation report was prepared to fulfill permitting requirements for wetlands and 
waters of the United States, as per Section 404 of the Clean Waters Act, because 
this proposed sediment remediation involves dredging in surface waters.   
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Education 
PhD/Zoology, Rutgers 

University, 1975 
MA/Environmental Education, 

Glassboro State College, 
1970 

BS/Biology, Lenoir-Rhyne 
College, 1965 

 
Years of Experience 
With ARCADIS Since 2001 
 
Professional Registrations 
Ecological Society of America, 

Senior Ecologist 
Society of Wetland Scientists-

Professional Wetland 
Scientist 

 
Professional Qualifications 
· Association of State 

Wetland Managers 
· Ecological Society of 

America 
· Estuarine Research 

Federation 
· New Jersey Wildlife Society 
· Society of Ecological 

Restoration 
· Society of Wetland 

Scientists 
· The Wildlife Society 

 
Advisory Boards 
 
· Public Service Electric and 

Gas, Estuarine 
Enhancement Management 
Plan Advisory Committee  

· American Wetland 
Research Foundation, Inc. 

 

 
 

Joseph K. Shisler, PhD, PWS, CSE 
Principal Scientist 

A nationally recognized wetlands expert, Dr. Shisler has more than 35 years of experience 
conducting wetland evaluations and restoration projects.  He was former president of Shisler 
Environmental Consultants, Inc. in Little Egg Harbor, New Jersey.  Before that he was at Rutgers 
University for more than 15 years, where he directed research on wetlands, wildlife use, 
stormwater management, wetland mitigation, and coastal zone management issues.  Dr. Shisler 
has been a consultant to various state, federal, and international agencies concerning wetlands 
and stormwater management issues, and he has published more than 125 papers.  His work was 
recognized by the New Jersey Wildlife Society, which presented him with the 1980 
Conservationist of the Year award.  Dr. Shisler performed an extensive wetland evaluation on 
Staten Island for the New York Department of Environmental Conservation. Governor Kean 
appointed him chairperson of the New Jersey Wetlands Mitigation Council in 1989 where he 
served for 9 years.  He has been a wetland restoration consultant for 20 years to the 10,000 acre 
PSE&G Estuarine Enhancement Program for the Delaware Bay.  Dr. Shisler is a professional 
wetland scientist certified by the Society of Wetland Scientists and a senior ecologist certified by 
the Ecological Society of America. 

Experience 

Environmental Consultant for Superfund Sites 
Various Locations in U.S. 
Environmental consultant on a number of Superfund sites throughout the United States to 
address wetland, wildlife, and natural resource damages.  Interacted with agencies to obtain 
necessary permits and meet cleanup requirements that have included wetland delineation, 
wetland mitigation plans and successful implementation, and habitat and wildlife surveys.   
 
Evaluation of Sites 
New Jersey and Surrounding States 
Evaluated more than 3,000 sites as potential wetland sites and environmental impacts for a 
number of engineering firms and assisted in obtaining the necessary permits required by the 
state and federal agencies.   
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Wetland Management Methods 
While at Rutgers University, served as a consultant to New Jersey to address wetland 
management methods associated with mosquito control.  Under his direction, the open marsh 
water management and tidal restoration of impoundments have become major methods in the 
restoration of coastal wetland ecosystems.   
 
Wetland Mitigation  
Over the last 30 years has a number wetland restoration and mitigation projects that have been 
implemented and determined to be successful  have been located in NJ, PA, NY, CT, DE, FL, 
GA, MI and MS.  
 
Expert Witness 
Been qualified in several courts as an expert witness in various environmental fields including 
wetland delineations and management, wildlife management, ecology, stormwater management 
issues, environmental impact assessments, and pest   management and accepted as an expert 
in more than 100 municipal and county planning boards and environmental commissions in New 
Jersey, Pennsylvania, and New York. 

Faculty Member 
Rutgers University, University of South Carolina, and Trenton State College 
Served as a faculty member at Rutgers University in the Department of Entomology and 
Economic Zoology and was an adjunct faculty member at the University of South Carolina and 
Trenton State College 
 
Participant in Short Courses 
Invited participant in a number of short courses for professionals for the USEPA; USCOE, the 
Office of Continuing Professional Education, Cook College - Rutgers University; The National 
Wetland Science Training Cooperative, Seattle, Washington; and Executive Enterprises, 
Washington, D.C.  Instrumental in developing a short course series on wetlands and coastal 
issues at Rutgers University-Cook College. Has been invited participant in wetland mitigation, 
mosquito and vector control, dredge disposal issues, wildlife management, coastal zone 
development, and floodplain and stormwater management workshops (list available on request). 
 
Overseas Consultant for Anti-malarial Project 
Overseas consultant to the U.S. Department of State - Agency for International Development 
anti-malarial project in Zaire to address habitat management procedures and non-chemical 
methods in the control of vectors 
Invited participant and chairperson of the Water and Weed Management, and Source Reduction 
Section for the Workshop “Comprehensive Vector Control - Current Status and Research Needs” 
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of the World Health Organization International Irrigation Management Institute Kandy, Sri Lanka-
Environmental management for vector control   
 
Evaluation of Mosquito Control Program 
Evaluated the development of a comprehensive mosquito control program for Cape Cod National 
Park for the U.S. Department of Interior-Park Service 
  
Consultant for Possible Lyme Disease Vectors 
Mammal trapping and habitat identification consultant for possible Lyme disease vectors in New 
Jersey for the New Jersey Department of Health 

Publications 

Dr. Shisler has published more than 100 scientific papers in various periodicals and presented 
more than 200 scientific papers at various state, national, and international meetings (lists 
available on request).  Papers have been published in following professional journals:  

American Midland Naturalist 

Biological Conservation 

Bulletin of New Jersey Academy of Science 

Bulletin of the Ecological Society of America 

Condor 

Ecological Restoration 

Estuaries   

Ibis 

Human and Ecological Risk Assessment: An International Journal 

J. of American Mosquito Control Association 

J. of Medical Entomology 

Marine Biology 

Proc. of the Coastal Society 

Proc. of Colonial Waterbird Group 

Proc. of New Jersey Mosquito Control Association 

Proc. of NE Fish and Wildlife  

Science 
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Topics to cover:  fields of specialization, government and/or commercial experience, regulatory 
experience, key career achievements/successes, etc. 

 

Ms. Gibson is a Staff Scientist within the Risk Assessment and Ecological Sciences Group of 
ARCADIS, specializing in environmental planning for habitat restoration projects (particularly in 
the Chesapeake Bay region), natural resource damage assessments, ecosystem risk 
assessment, and remedial investigation/ feasibility studies.  Ms. Gibson has experience with 
critical areas, permitting, wetland delineation, land use, dredged material reuse, habitat modeling 
and product stewardship; as well as developing and implementing field sampling programs, 
adaptive management plans, and monitoring plans.  She graduated with a Bachelors of Science 
in Ecology, Evolutionary Biology, and Behavior from the University of Maryland, College Park in 
1996, and is currently pursuing a Masters of Science in Environmental Policy and Management.  
Prior to coming to ARCADIS, Ms. Gibson worked for the Maryland Environmental Service 
(MES), providing environmental technical support to wetlands restoration projects for the State’s 
Dredged Material Management Program, and also previously worked for an environmental 
consulting company conducting National Environmental Policy Act (NEPA) reviews and Phase I 
and II environmental site assessments. 

Environmental Planning and Permitting  

Environmental planning and ecological technical support for habitat restoration and dredged 
material placement projects in the Chesapeake Bay and within Baltimore Harbor.  General 
experience includes county and State permit coordination, assessing project impacts to natural 
resources relative to county, State and Federal laws (i.e. critical areas, coastal zone 
management, clean water act), and facilitating/conducting inter-agency consultation for habitat 
restoration projects.   Specific project descriptions are provided below: 

Garner Scrap Tire Clean-Up Site 
Maryland Environmental Service 
Prince Georges’ County, MD 

Project Manager for planning and permitting the clean-up and stream habitat restoration of the 
largest illegal scrap tire dump site in Maryland.  Project consists of coordinating county and State 
permit submittals for stormwater management, grading, sediment erosion control, wetland 
disturbance, stream restoration, and tree conservation.  The initial phases of the project included 
conducting wetland delineation and coordinating the site surveys and forest stand delineation. 

Education 

B.S. Ecology, Evolutionary 
Biology, and Behavior, 
University of Maryland, 
College Park, 1996 

 
Years of Experience 
Total - 12 
With ARCADIS – 5 
  
Specialized Training 
OSHA 40-Hour HAZWOPER 

Training, 2005 
OSHA 8-Hour HAZWOPER 

Refresher, 2006-2007 
Wetland Delineation 40-hour 

Training, 1999 
 
Work History 
ARCADIS, Annapolis, 

Maryland, August 2005 to 
present 

Maryland Environmental 
Service, August 2000 to 
August 2005 

Andrew Garte and Associates, 
Environmental Consulting, 
May 1998 to August 2000 
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Mid-Chesapeake Bay Island Ecosystem Restoration Project 
Maryland Environmental Service/ Maryland Port Administration 
Chesapeake Bay, MD 

Ecological technical support for a large-scale island habitat restoration/ creation project using 
dredged material located in the Chesapeake Bay.  Duties include providing technical support for 
the feasibility study and environmental impact statement, drafting an Adaptive Management Plan 
and Ecological Design Criteria for habitat/ wetlands restoration, participating in the inter-agency 
working group for project planning, and assessing baseline habitat conditions in the project area 
and evaluating the project impacts to natural resources such as critical areas, commercial 
fisheries, and aquatic species and habitats. 

Anne Arundel County Central Sanitation Facility Construction and Stream Restoration 
Anne Arundel County Government 
Millersville, Maryland 
 
Stream restoration and environmental compliance inspection for a construction and stream 
restoration project.  Duties include overseeing contractors for compliance with environmental 
permits and correct implementation of stream restoration designs.  General environmental 
compliance consulting for issues arising on-site. 
 
NEPA Reviews and Permitting Assessment for Transportation Corridor Construction 
Confidential Client 
 
Identification of potential NEPA issues and permitting needs for construction in a transportation 
corridor.  Duties include conducting a NEPA desktop review, site walkover, and researching 
environmental permitting needs for construction of a transportation project on previously 
undeveloped land. 
 
Maryland Dredged Material Management Plan (DMMP) Support 
Maryland Environmental Service/ Maryland Port Administration 
Chesapeake Bay, MD 

General consulting services for Maryland’s Dredged Material Management Plan projects, 
including marsh thin-layering, island habitat restoration, and material placement facilities located 
in Baltimore Harbor.  Specific duties include continued participation in the inter-agency 
environmental planning committee for dredged material placement facilities and developing 
environmental baseline study plans for new wetland habitat restoration projects using dredged 
material.  Former project experience, while at MES, included assisting with operations and 
environmental planning at the Cox Creek Dredged Material Containment Facility in Baltimore 
Harbor, facilitating the inter-agency environmental planning working group, conducting wetland 
plant field surveys, performing water quality monitoring, and developing and implementing 
environmental monitoring plans (including discharge) at containment facilities and wetland 
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restoration sites. 

Natural Resource Damage Assessment, Ecological Risk Assessment, and Remedial 
Investigation/ Feasibility Studies (RI/FS) 

Natural Resource Damage Assessment, Ecological Risk Assessment, and RI/FS 
Palmerton Zinc Superfund Site,  
Palmerton, PA 

Provided technical and field survey/ sampling support for cooperative NRD, ecological risk, and 
RI/FS investigations-- including data management and reporting, and natural resource damage 
modeling.   Researched metals toxicity in relation to contaminants of concern on the site.  
Planned and conducted surface water sampling at the site and reference locations.  Performed 
and documented habitat equivalency modeling to quantify natural resource damages. 

 

Natural Resource Damage Assessment, Ecological Risk Assessment, and RI/FS 
Akzo Nobel, 
Axis, AL 

Provided technical and contract management for monitoring mercury levels in sediment and 
biota (fish) around the project site.  Duties included developing a scope of work, drafting 
sampling plans, planning field investigations, environmental sampling, and documenting 
sampling results in a report to the client.   

Natural Resource Damage Assessment, Ecological Risk Assessment, and RI/FS 
Anniston, AL 

Participated in ecological sampling (benthic, water quality, herptile) at the project and reference 
sites.  Assisted with planning the environmental sampling and provided technical support for 
drafting the analytical report. 

Hudson River Study 
Fort Edward, NY 

Provided technical assistance for the baseline habitat assessment and reconstruction project for 
PCB remediation of the Hudson River.  Duties included assisting with development of the 
adaptive management plan and processing/ identification of wetland plants for the baseline 
habitat characterization and restoration planning.      
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Risk-Based Corrective Action Reporting 
Confidential Client 
Various Locations in Caribbean and South America 
 
Prepare Risk-Based Corrective Action Reports based on results of a desktop review, site visit 
documentation, and laboratory results.  The assessment consists of using the available data to 
determine if complete exposure pathways are present and if contamination is present on-site at 
levels above risk-based criteria. 
.   

Product Stewardship 

REACH (Registration, Evaluation, and Authorization of Chemicals) Classification/ GHS 
(Globally Harmonized System) for Classification and International Uniform Chemical 
Information Database ( IUCLID) Study Evaluation and Data Entry  
Client Confidential 

Conduct toxicological classifications to metals, organics, and other chemicals for the REACH 
and GHS classification systems.  To fulfill European Union requirements, REACH and GHS 
chemical classifications must be performed for each chemical sold within the EU.  Duties for this 
project include evaluating chemicals to fulfill both REACH and GHS requirements.  REACH 
classification consists of ranking the quality of human health and ecological risk studies for each 
chemical, and entering robust summaries of the results and data quality into the IUCLID 
(International Uniform Chemical Information Database).  GHS classification consists of 
assessing the hazards of a substance using all available reliable data, and documenting the 
hazards in self-classification memos for the client. 
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Wetland Delineation 
Report 
RFAAP-WBG 

Wetland Delineation Site Photographs 



Photograph 1.  View from northern shoreline of pond, facing east toward dike.  White stakes indicate 
area of sediment removal (circled) 

Photograph 2.    The outfall pipe intake at the dike.  Water can be seen flowing into the intake, and may 
be indicative that the water levels in the impoundment were at OHWM.  Debris trapped over the intake 

may indicate how high water levels rose during recent rain events. 

 



Photograph 3.  Un-named stream flowing from the outflow pipe in the dike. 

Photograph 4.  Rock outcropping on northern shoreline of pond.  Wetlands/ waters extent is at the edge 
of the rock outcropping as indicated by the pink flagging (Wetlands Point A5) is circled. 



Photograph 5.  View of exposed soils on northern shoreline (Wetland A).  The bright color of the soil is 
indicative that these soils were not historically inundated, and are typically above the high water mark. 

Photograph 6.  Western portion of Wetland A.  Photograph taken from the northern shoreline facing 
northwest toward where the stream originates in the impoundment. 



Photograph 7.   View of Wetland B, overflow area adjacent to dike. 
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